








The Electrical Age.
Established 1883.

VOL. XX.—No. 529.

An Illustrated Weekly Electrical Journal.

NEW YORK, JULY 3, 1897.

10 cents per copy

feubecrlptiea, §3.SO per year.
Foreign Countries, gS.SO per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

*J>N/>
1893.

WORLD'S FAIR, MEDAL FOR RUBBER
INSULATION.

THE STANDARD FOR trademark.
^™ RUBBER INSULATION.

Sole Manufacturers of OKONITE "WIRES, OKONITE TAPE, MANSON TAPE, CANDEE
WILLARIt L. CAXDBR.U,
H. DCRANT CHBEVER, f

Manager'- "WEATHERPROOF WIRES.
2B8 Broadway, - J^Jox7«r York.

«EO. T. MANKOX, General Sunt.
W. H. HODG1N8, Secretary.

THE ONL» RUBBER INSULATION RECEIVING MEDAL* OF AWARB AT WORLD'*
FAIR, 1*93.

INSULATED WIRES and CABLES;
AERIAL, UNDERGROUND. SUBMARINE, and

INTERIOR USB.

KBRITE T^L.I»DE3.
W. R. BRIXEY, Ufr.,

203 BROA DWAY, NEW YORK.
WALLACE ELECTRIC CO., Western Agents. Ckicago, 111.

TRADE* MAHst CALIFORNIA. ELECTRIC WORKS. San Francisoo. Cal.imtwc nana. M . iyrj JEROW, Washington. D. 0.

The Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225*237 WEST 28TH ST., NEW YORK.
MANUFACTUAUS OP

Submarine Cables
OF ALL SIZE* AND DESCRIPTION*.

"SinTT" Nary lUriae Wire* sad Cablss ated axeraairety

•a the principal U. S- War V•*»•!«.

Electric Railway Feeder Wires, "Safety" Undererouad Cables.
"Rcqua White Core" and "Safety" Wire.

HYDRAULIC PRESSES
1 1 and HIGH PRESSURE HYDRAULIC WORK.

Presses, Valves, Hydraulic Lifting Jacks.

Fittings, Dies, Eta. Polishing Machinery.

Th« Watson- Stillman Co., - 204 to 210 E. 43d St. N Y.

Caxalogui IL-

WEATHERPROOF WIRE
agencies:

WESTERN ELECTRIC CO., New York.
ELECTRIC APPLIANCE CO., Chicaeo.
PETTINGELL ANDREWS CO Boston.

-' ELECTRICAL ENGINEERING CO .Minneapolis.
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis.
THE BRADFORD BELTING CO., Cincinnati.

PHILLIPS INSULATED WIRE CO.
OFFICE AND FACTORY"

PAWTUCKET, - - R. I.

f

H ABIRSHA
INSULATED w

WIRES AND CABLES.
GLENWOOD WORKS,

IBRS, TXT. TtT.

NEW YORK OFFICE, 15 CORTLANDT STREET.
PHONE CALL, 191 CORTLANDT.

TELE-

43

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, new successor te the Patent Business heretofore eeneusled
by "The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 17T TIMES BLDG., N.Y.

A New Power Wheel

The cazin wheel
(Pat. March 16, 1*97.)

Operated by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET,
NEW YORK.

TELEPHONE No. 2957 CORTLANDT.

Wood Cuts,

Photo-

EngraviDgs,

Hall-Tones, NEW YORK. N.Y.

For

Catalogue
HJ

and
ULTON ?* .

st. Circular

Illustrations.

National Conduit & Gable Go.
Original Manufacturers and Patentees of

PAPER INSULATED CABLES AND CEMENT LINED PIPES
for all claasea of electric service, Electric Railway, Light and Power,

Telephone and Telegraph.

At least three-quarters of the underground cables ordered in the I'nited St
during 1896 and 1897 are paper insulated. Our strongest endorsement ia found
in the fact that our competitors are endeavoring to put cheap imitations on the
market. BEWARE OF INFRINGERS.

If you want the best, or to learu what Is the best, communicate with us.

Main Office, Times Building, Ne-w York.
Branches—Chicago. Rookery; Philadelphia, BetzBldg.: Boston, Ames Bl>

The
Peer/ess Spiral

PISTON and
VALVE ROD Packing
Expressly for High Speed Engines.

-> Will Hold 400 lbs. Steam.

20 YEARS OLD AND NO EQUAL.

Manufactured Exclusively by

WS PEERLESS RUBBER MFG. CO.,

ftS&Swsi" 1 6 Warren St., New York.
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WE GUARANTEE
The Dynamos and Motors here
illustrated to be first-class in every
respect. In

Efficiency,
Speed, Weight

and Workmanship
they compare favorably with the
best on the market.

SIZES FROM .6 TO 6 K. W.
WRITE FOR CATALOGUE.

THE ELBRIDGE ELECTRICAL MFG. CO.,
ELBEIDGE. N. Y.

Telephone * Books.
How to make Telephones, and all

abont them.

SEND FOR LIST.

ELECTRICAL AGE, - World Bldg., Jf. I.

Wanted-An Idea
Protect your Ideas; they may bring you wealth.
Write JOHN WEDDEKBtTmN & CO., Patent Attor-
neys. Washington, D. C, for tbeir $1,800 prize ofles
and list of two hundred Inventions wanted.

Who can think
of some simple
thing to patent?

i-3 09

w z
HM Z

f1 H
piM to

<n H
Hi 33 T3

S* m >
*-* X O
> 2 O
tH PI Z

r>
« to
to

33
rrj

2 O
PJ

»rj Z 13

cj Pi H
w -< C
<-> *»i

o 33 01

• D o
PI o
33 PI

• z
> H

^ a
D

to

CD
<J 33 Z
<! PI TJ

K.
to
CO

O
too H
>
r

c/i

tA

o

I
IB

f H

P' o

Rubbrf Induction Coils of any Size.

•lading Poets, Scientific Experimental Work, Fin*
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

Iftterrtfttwftal Electric Co., 76 BeekmanSt., N.Yr

STANDARD TABLES
FOR

ELECTRIC

WIREMEN.
Bv C. II. DAVIS.

Gives Rules, Diagrams and
Useful Data.

PRICE $1.00.
ELECTRICAL AGE. NEW YORK.

THE BEST DRY BATTERY
MANUFACTURED BY

VITALIS HIMMER,
The Pioneer Maker of Dry Batteries

in the United States
Our Prices can not be Beat,

and our Batteries are Guaran-
teed Perfect. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for
medical batteries. Write for

prices and discounts to the trade.

VITALIS HIMMER,
161 William St., >ew lark.

VlTfitl^ Hlf^



The Electrical Age.
Established 1883.

VOL. XX.—No. 530.

An Illustrated Weekly Electrical Journal.

NEW YORK, JULY 10, 1897.

10 cents per copy

SnbacriptioB, 92.SO per year.
Foreign ('onnrrin. $3.50 per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FOR

4»"fe
TRAOE MORK.

1893.

WORLD'S FAIR, MEDAL FOR RUBBER
INSULATION.

RUBBER INSULATION.
Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE
^h^aSV^S^ • ^m«.*». „ WEATHERPROOF WIRES. <;eo. t. ma^, g™.,., 8up,H. DURANT CHBEVER. 258 Broadvray, 1>Jg-\pv Yorlc.. W. H. HODGIN8, Secretary.

THE ONLV RUIBCR INSULATION RECEIV NG MCOALS Or »WAR» »T WORLD'!

INSULATED WIRES and CABLES
AERIAL, 1.1DFRGROI \D. SUBMARINE, aad

l\ TKRIOH USE.

W. R. BRIXEY, Mm.,
203 BROA DWAY. NEW YORK.

WALLACE ELECTRIC! CO.. Wostarn Amenta. Ckicago. 111.

TBA DP Mill CALIFORNIA ELECTRIC WORKS. San Francisco. Cal.**'"• «"*»«»•
M- DU PEROW, Waihington. D. C.

The Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225*237 WEST 28TH ST., NEW YORK.
MANUFACTURERS OF

Submarine Cables
• F ALL SIZES ANO BESCRI PTIONS.

"SAFETY" Xarr Marin* Wires and Cable* used exelaslreh;
on the principal U.S War Ye.se Is.

Electric Railway Feeder Wires, "Safety" Underground Cables,
" Kequa Wh.te Core" and "Safety" Wire.

STANDARD UNDERGROUND CABLE CO.,

Cables.Wires, Conduits, t/|\j Conduits, Cables, Wirts.

To Get the Best Buy

OF ALL KINDS FOR ALL

New York. Pittsburg.

Wires and Gables

CLASSES OF SERVICE.

Chicago. St. Louli.

WEATHERPROOF WIRE
agencies:

WESTERN ELECTRIC CO., New York
ELECTRIC APPLIANCE CO., Chicago

'

PETTINGELL ANDREWS CO Boston
ELECTRICAL ENGINEERING' CO , Minneapolis.ST LOUIS ELECTRICAL SUPPLY CO., St. LouisTHE BRADFORD BELTING CO., Cincinnati.-

PHILLIPS INSULATED WIRE CO.
OFFICE AND FACTORY:

PAWTUCKET, - - R. I.

HABIR8HAIA/
INSULATED Wf ^M

WIRES AND CABLES.
GLENWOOD WORKS,

NEW YORK OFFICE, 15 CORTLANDT STREET. TELE-
PHONE CALL, 191 CORTLANDT.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by "The Electrical World." Recoinmeaaed by The Eleetrical Age.

W. A. ROSENBAUM. 177 TIMES BLDG., N. Y.

A New Power Wheel

The cazin wheel
(Pat. March 1«, 1H97.)

Openitd by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET.
NEW YORK.

TELEI'IIONE No. 2957 CORTLANDT.

Wool Cuts,

Photo-

Engravings,

£eegtb5

NEW YORK. N.Y.

89
ULTON
st. Circular

For

Catalogue

aM

Illustrations.

National Conduit & Gable Go.
Original Manufacturers and Patentees of

PAPER INSULATED CABLES AND CEMENT LINED PIPES
for nil classes ofelectrio service. Electric Railway, Light and Power,

Telephone and Telegraph.

At least three-quarters of theunderground cables ordered in the Unit*
during 1896 and 1897 are paper insulated. Our strongest endorsement is found
in the factthatour competitors are endeavoring to put cheap imitations on the
market. BEWARE OF INFRINGERS.

If you want the best, or to learn what Is the best, communioate with us.

Xlain Office, Times Building^ New York.
Branches—Chicago. Rookery; Philadelphia, Beta Bldg : Boston, Ames Bid

Gomfiination metallic STOP VHLVE
HERCULES • (9MBINATI9N

Leaves the Stem Clean.

MEtTaluostopvalve packing
Wri!e ,or Testimonia,s

Patented and Manufactured Bmetutlvrty hy

PEERLESS RUBBER MFG. CO.,
'• *\R5" S

J
REET-

NEW YORK.
16-24 Woodward Are.. Detroit. Mioh. hinum lit
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WE GUARANTEE
The Dynamos and Motors here
illustrated to be first-class in every
respect. In

Efficiency,
Speed. Weight

and Workmanship
they compare favorably with the
best on the market.

SIZES FROM .6 TO 6 K. W.
WRITE FOR CATALOGUE.

THE ELBRIDGE ELECTRICAL MFG. CO.,
ELBRIDGE. N. Y.

Telephone * Books.
How to make Telephones, and all

about them.

SEND FOR LIST.

ELECTRICAL AGE, - World BIdg., N. T.

Wanted-An Idea
Protect your Idea?; they may bring you wealth.
Write JOHN WKDDEKBtTtN k. CO.. Patent Attar
neys. Washington, D. C. for their $1,800 prize cffei
and list of two hundred inventions wanted.

Whe can think
of some simple
thlDg to patent?

M co

w n
z
HM z

t-1 H TJ

M CO

C5 H
•"3 33 T3

SJ m >

C^ X D
> u

33
tr* PI Z

r>
(0
to

33

2 O
m

*d z TJ

cj PI H
W -<

ci
ii

<-> 33 Ul

D o
ni o
33 m

z
> H

525
O CO

CD
<2 33 z
<: m TJ

•<?
co
CO

O
COo H
>
r

c/i

c/i

o

*
IB

a
f o
c

Is of any Size,

Binding Poets, Scientific Experimental Work, Fin*
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co..76 BeekmanSt., N.Y

STANDARD TABLES
FOR

ELECTRIC

WIREMEN.
Bv C. M. DAVIS.

Gives Rules, Diagrams and
Useful Data.

PRICE $1.00.
ELECTRICAL AGE. NEW YORK

THE BEST DRY BATTERY
MANUFACTURED BY

VITALIS HIMMER,
The Pioneer Maker of Dry Batteries

in the United Slates
Our Prices can not be Beat,

and our Batteries are Guaran-
teed Perfect. All sizes and
shapes made to order on short
noti

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for

medical batteries. Write for

prices and discounts to the trade.

VITALIS HIMMER,
161 William St., »w lork.

BEST. .™ BATTER* C0J



The Electrical Age.
Established 1883.

VOL. XX.—No. 531.

An Illustrated Weekly Electrical Journal.

NEW YORK, JULY 17, 1897.

10 cents per copy

«ubncrl|>tl«a, $2. SO per year.
Foreign < ounirle.. $3.SO per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FOR

jlON/>
1893.

WORLD'S FAIR, MEDAL FOR RUBBER
INSULATION.

RUBBER INSULATION.TRADE MARK.

Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE
H'DURAST'cS.BTn'f*1--^"- WEATHERPROOF WIRES.
H. DURANT CHBEVER, f 258 Broadway, - JNTox^r YorHL.

GEO. T. MA!ShO\, General Sow.
W. H. HOIMil.Vfc, Secretary. ^

THC ONLY HUIItlt INSULATION BCCCIV NG MEDAL* OF **»«! «T WORLD'

INSULATED "WIRES and CABLES
AERIAL, U.1DBR«KOHD, IIBMARIKI, u4

INTERIOR USB.

KBRITB T-dawI-M.
W. R. BRIXEY, Mm.,

203 BROADWAY. NEW YORK.
WALLACE ELECTKIf! CO., WaaUrn AjtenU. Chicago, 111

*a.nr MaRkt CALIFORNIA ELECTRIC WORKS. San Frmciioo, Cal.
• nnvc. mana. M DU tzs,ow Washington, D. C.

Tin Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225-237 WEST 28TH ST.. NEW YORK.
MANUFACTURES Or

Submarine Cables
• r all size* an* aiscaiPTiena.

"SAPETT" Nary Marine Wlrea and Cablet nied «zelaairely
oa the principal U. 8- War Veasela.

Electric Railway Feeder Wire*, "Safety" Underrraund Cables,
"K.q'ja White Cere" and "Safety" Wire.

HYDRAULIC PRESSES
I. a«d HIGH TEESSUEE HYDRAULIC WORK.

Preaaea, Vtlni, Hydraulic Lifting Jack*.

Fitting., Di«», EU. Pollahing Machinery.

Ths Watson -Stillman Co., • 204 to 210 E. 43d St. N Y.

rent Cjauiootm II.

WEATHERPROOF WIRE
agencies:

WESTERN ELECTRIC CO., New York.
ELECTRIC APPLIANCE CO., Chicago.
PETTINGELL ANDREWS CO Boston.
ELECTRICAL ENGINEERING CO , Minneapolis.
ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis.
THE BRADFORD BELTING CO., Cincinnati.

PHILLIPS INSULATED WIRE CO.
OFFICE AND FACTORY:

PAWTUCKET, - - R. I.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now aueceaaor to the Patent Bnaineaa heretofore eeaauated
hy "The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 177 TIMES BLDG., N.Y.

A New Power Wheel

The cazin wheel
(Pat. March 16, 1897.)

Operated by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET,
NEW YORK.

TELEPHONE No. 3957 CORTLAMDT.

wood cms,

Photo-

Engravings,

Half-Tones, NEW YORK. N.Y.

For

Catalogue
8J

and
•ULTON J" .

st. Circular

Illustrations.

MABIR8HAIA/
INSULATED W W

WIRES AND CABLES.
glenwood' works,

Y03XTKLEHS, INT. Y.
NEW YORK OFFICE, IS CORTLANDT STREET.

PHONE CALL, 191 CORTLANDT.
TELE-

SAMPLE COPIES OF

THE ELECTRICAL ACE
SENT ON RECEIPT OF

2-CENT STAMP
TO ALL PARTS OF THE WORLD.

A WORLD BEATER
EQUAL TO

LEATHER.

to

UJ r- QX _l _l
e- LU OCm o

LU LU Ul
trail= 00 r-

oa<

PEERLESS RUBBER MFG. CO,,

16 WARREN STREET,

NEW YORK CITY.
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WE GUARANTEE
The Dynamos and Motors here
illustrated to befirst-cla ss in every
respect. In

Efficiency,

Speed, Weight
and Workmanship

they compare favorably with the
best on the market,

SIZES FROM .6 TO 6 K. W.
WRITE FOR CATALOG IE.

THE ELBRIDGE ELECTRICAL MFG. CO.,
ELBBIDGE. 1ST. "V.

Telephone * Books.
How to make Telephones, and all

about them.

SEND FOR LIST.

ELECTRICAL AGE, - World Bid?., N. T.

Wanted-An Idea
Protect your Ideas; they may brine you wealth.
Write JOHN WEDDEKBURN & CO.. Patent Attop
neys, Washington, D. C, for their $1,800 prize offet
and list of two hundred Inventions wanted.

Who can think
of some simple
thing to patent?
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MM Induction Coils of an} Size,

Binding Poets, Scientific Experimental Work, Fine,
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co.,76 BeekmanSt., N.Y

STANDARD TABLES
FOR

ELECTRIC

WIREMEN.
Bv C. M. DAVIS.

Gives Rules, Diagrams and
Useful Data.

PRICE $1.00.
ELECTRICAL AGE. NEW YORK.

THE BEST DRY BATTERY
MANUFACTURCD BV

VITALIS HIMMER,
The rioncer Maker of Dry Batteries

in the United States
Our Prices can not be Beat,

and our Batteries are Guaran-
teed' Perfect. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for
medical batteries. Write for

prices and discounts to the trade.

VITALIS HIMMER,
161 William St., New York.

Villus mH1^

• tW



The Electrical Age
Established 1883. An Illustrated Weekly Electrical Journal. 10 cents per copy

VOL. XX.—No. 532. NEW YORK, JULY 24, 1897.
Subscript!*!, 82.SO per year.

Foreign ConnlHm, $3.50 per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FOR

^0N/>
1893.

WORLD'S FAIR, MEDAL FOR RUBBER
INSULATION.

RUBBER INSULATION.TRADE MARK.

Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE
willabdl.. :*kd 8, Ui.„„„. WEATHERPROOF WIRES.

258 Broadway. - New Yorli.
WILLARI) L. (^ANDBE, I *,.„.„„
M. DDRANT CHEEVER, f

"lanager" GEO. T. MANHON, General gup*.
W. H. HODG1N8, Secretary.

THC ONLY KUBBCH INSULATION BtCtIV NO MEDALS OF AWANB »T WORLD'S
FAIR, 1*93.

...— -_ A m •>
f

IINSULATED WIRES and GABLES
AERIAL. UNDERGROUND. SUBMARINE, oaa

INTERIOR USE.

W. R. BRIXEY, Mm.,
203 BROADWAY. NEW YORK.

WALLACE ELECTHIO CO., Wostara AjtenU. Chicago, 111.

*I1DF MaBK CALIFORNIA. ELECTRIC W0RK8. San Francisco, Cal.»*»' •»»»•»•». M DU »ER0W, Washington, D. C.

The Safety Insulated Wire & Cable Co.,
LF.ONARD F. REQUA, General Manager,

225-237 WEST 28th ST., NEW YORK.
UANUFACTUSEJtS OF

Submarine Cables
OF ALL SIZES AND DESCRIPTIONS.

"SAFETY" Wary Marine Wires and Cabin ossd exeraaWely
ob the principal U. 8 War Teasel*.

Eleutric Railway Fe«der Wire*. "Safety" Underrroaad Cables,
"Requa WkKe Core" and "Safety" Wire.

STANDARD UNDERGROUND CABLE CO.,

Cables,Wires, Conduits, i/|\i Conduits, Cables, Wires.

To Get the Best Buy

OF ALL KINDS FOR ALL

Hew York. Pittsburg.

Wires and Gables

CUSSES OF SERVICE.

Chicago. St. Louis.

WEATHERPROOF WIRE
agencies:

WESTERN ELECTRIC CO., New York.
ELECTRIC APPLIANCE CO., Chicago
PETTINGELL ANDREWS CO Boston
ELECTRICAL ENGINEERING* CO . Minneapolis.
ST. LOUIS ELECTRICAL SUPPLY CO , St. LouisTHE BRADFORD BELTING CO., Cincinnati.

PHILLIPS INSULATED WIRE CO.
OFFICE AND FACTORY:

PAWTUCKET, - - R. I.

HABIR8HAIA/
INSULATED «T ^»

WIRES AND CABLES.
rLENWOOD WORKS,

YONKEPLS, BtT. "S-.

NIW YORK OFFICE, 15 CORTLANDT STREET. TELE-
PHONE CALL, 191 CORTLANDT.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore condu«4o4
by - The Electrical World." Kerommeased by The Electrical Age.

W. A. ROSENBAUM, 177 TIMES BLDG., N. Y.

A New Power Wheel

The cazin wheel.
(Pat. March 1«, 1*97.)

Operated by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET,
NEW YORK.

TELEPHONE No. 3957 CORTLANDT.

Wood Cuts,

Photo-

Engravings,

Half-Tones,

89
ULTON
st. Circular

For

Catalogue

an.

NEW YORK. N.Y.
Illustrations.

WILL PAY FOR THE ELEC-
TRICAL ACE TO JANUARY
1st, 1898.

See Page iii.

9/

PATENTED h NOV. 3.

RAINBOW GfcSrtf;

ECLIPSE

GASKET
For Unioaa
Hand Holes
and
Man Holi>.

Fac-simtle of a 6 inch section of Eclipse
Gasket, showing name and trade
mark imbedded.

Patented and marufactured
exclusively by

Peerless Rubber M'f'g Co.

16 Warren Street. Vn York.
16-84 Woodward Ai olt. 80S a ater St., Chicago
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WE GUARANTEE
The Dijnamos and Motors tier

illustrated to be first-class in ever,

respect. In

Efficiency,
Speed, Weight

and Workmanship
they compare favorably with th<

best on the market.

SIZES FROM .6 TO 6 K.
WRITE FOR CATALOGUE.

W.

THE ELBRIDGE ELECTRICAL MFG. CO.
ELBEIDGE. N. Y.

Telephone * Books.
How to make Telephones, and all

abont them.

SEND FOR LIST.

ELECTRICAL AGE, - World Bldg., N. T.

Wanted-An Idea
Protect your Ideas; they may bi —
Write JOHN WEDDEKBtJRN & CO.
neys, Washington, D. C, for their $
and list of two hundred Inventions wanted

Who can think
of some simple
thing to patent?

thev may bring you wealth.
IKBtTRN & CO., Patent Attor

D. C. for their $1,800 prize offet
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Rubbrf Induction Coils of any Size.

Binding Posts, Scientific Experimental Work, Flna
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co. ,76 BeekmanSt., N.Yr

STANDARD TABLES
FOR

ELECTRIC

WIHEMEN.
By C. II. DAVIS.

Gives Rules, Diagrams and
Useful Data.

PRIGS $1.00.
ELECTRICAL AGE. NEW YORK.

THE BEST DRY BATTERY
MANUFACTURCD BY

VITALIS HIMMER,
The Pioneer Maker or Dry Batteries

in the L'nited States.
Our Prices can not be Beat,

and -our Batteries are Guaran-
Tekd Perfect. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for
medical batteries. Write for
prices and discounts to the trade.

VITALIS HIMMER,
168 William St.. New York.



The Electrical Age
Established 1883. An Illustrated Weekly Electrical Journal. 10 cents per copy

VOL. XX.—No. 533. NEW YORK, JULY 31, 1897.
butHM-rlprloB, 02.SO prr year.

fort-Ian i'nanlrtea. gS.ftO per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FOR

*9N/>

"FftAOE MARK.

1893.

"WORLD'S FAIR, MEDAL. FOR RUBBER
INSULATION.

RUBBER INSULATION.
Sole MMufaetorers of OKONITE WIRES. OKONITE TAPE, MANSON TAPE, CANDEE

£«.££!'}»—•". WEATHERPROOF WIRES.
HKtxl 2S8 Broadway, - New York.

WILLARR L
«. DIHA.NT CHBBVBR

GEO. T. MANSON, General Bunt.
W. H. HODGINS, Secretary.

>Ht ONLY MUIIIR INSULATION HECCIV NG MEBALS OF »*«"• AT WORLD'S

INSULATED WIRES and CABLES;
AERIAL, UNDERGROUND, SIBMAKIXI, aaa

INTERIOR USE.

W. R. BRIXCY, Hm.,
203 BROA DWAY. NEW YORK.

WALLACE ELECTRIC CO., Wostorn Apents. Chicago, IU.

*.. D

r

MARK CALIFORNIA ELECTRIC WORKS. San Francisco , Cal.shave, mnnrv. M DU rER0Tf r Washington. D. C.

The Safety Insulated Wire fc Cable Co.,
LEONARD F. REQUA, General Manager,

225-237 WEST 28TH ST., NEW YORK.
MANUFACTURERS «F

Submarine Cables
•FALL SIZES AND BESCAIPTIONS.

"SAFETY" Kary Maria* Wires and Cables Med oxelaakelr
on the principal TJ. g Vfar Teasels.

Electric Railway Feeder Wire*, "Safety" Underground Cables,
"Requa White Core" ana "Safety" Wire.

HYDRAULIC PRESSES
and HIGH PEESSUEE HTDEAULIC V
Presaes, Valrea,

Fitting*, Dies, EU.

Trie Watson-Stillman Co.,

WORE.
Hvdraulie Lifting Jacks.

Polishing Machinery.

- 204 10 210 E. 43d St. N Y.

Catalogue II.

WEATHERPROOF WIRE
agencies:

WESTERN ELECTRIC CO., New Yarlc
ELECTRIC APPLIANCE CO., Chicago.
PETTINGELL ANDREWS CO Boston.
ELECTRICAL ENGINEERING CO , Minneapolis.
ST. LOUIS ELECTRICAL SUPPLY CO., St. Lauis.
THE BRADFORD BELTING CO., Cincinnati.

PHILLIPS INSULATED WIRE CO.
OFFICE ANO FACTORY:

PAWTUCKET, - - R. I.

HABIR8HAIAI
INSULATED ^sf ^F

WIRES AND CABLES.
GLENWOOD WORKS,

IER8, 3>T. -K-.

NEW YORK OFFICE, 15 CORTLANDT STREET.
PHONE CALL, 191 CORTLANDT.

TELE-

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now sn«cessor to the Patent Business heretofore canductea'
by "The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 177 TIMES BLDG., N. Y.

A New Power Wheel

The cazin wheel
(Pat. March 16, 1897.)

Operated by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET,
NEW YORK.

Wool Cuts,

Photo-

Engravings,

Half-Tones,

TELEPHONE No. 3957 CORTLANDT.

89
ULTON
ST.

Electro

NEW YORK. N.Y.

For

Catalogue

an.

Circular

Illustrations.

STANDARD UNDERGROUND CABLE CO.,

Cables.Wires, Conduits, i/t\i Conduits, Cables, Wir«s.

To Get the Best Buy

OF ALL KINDS FOR ALL

New York. Pittsburg.

Wires and Gables

CLASSES OF SERVICE.

Chicago. St. Louis.

RAINBOW PACKING.
Thousands of

liuii

No equal.
Will hold high-

ire.

Don't have to
use wire and cloth
to hold.
Rainbow. Can't

blow it our.
The color of

Rainbow Packing
is R<
Threo rows of

Diamonds in Black
extending through
out the entire

and
every roll of Rain-
bow Packing.

Patented and manufactured exclusively by

PEERLESS RUBBER MEG. CO.,
16 WARRE.Y 6T,, .\E\V YORK.

16-24 Woodward Ave., Detroit. Mich. Vater St.. Chicago, 111.
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WE GUARANTEE
The Dynamos and Motors here
illustrated to be first-class in every
respect. In

Efficiency,
Speed, Weight

and Workmanship
they compare favorably with the
best on the market.

SIZES FROM .6 TO 6 K. W.
WRITE FOR CATALOGUE.

THE ELBRIDGE ELECTRICAL MFG. CO.,

ELBBIDGK N. Y.

Telephone * Books.
How to make Telephones, and all

about them.

SEND FOR LIST.

ELECTRICAL AGE, - World Bldg., N. T.

Wanted-An Idea
Who can think
of some simple
thing to patent?

Protect your Ideas; they way bring you wealth.
Write JOHN WEDDERBtTRN & CO., Patent Attor.
Beys, Washington, D. C, for their $l,80u prize offet
and list of two hundred Inventions wanted.
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Ruhmkorf Induction Coils of any Size.

Binding Posts, Scientific Experimental Work, Fine
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc

International Electric Co.,76 BeekmanSt., N.Y.

STANDARD TABLES
FOR

ELECTRIC

WIREMEN.
Bv C. M. DAVIS.

Gives Rules, Diagrams and
Useful Data.

PRICE Sl.OO.
ELECTRICAL. AGE. NEW YORK.

THE BEST DRY BATTERY
MANUFACTURED BY

VITALIS HIMMER,
The Pionerr Maker of Dry Batteries

in Die United Slates
Our Prices can not be Beat,

and our Batteries are Guaran-
teep "Perfect. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and BeH

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for
medical batteries. Write for

prices and discounts to the trade.

VITALIS HIMMER,
16fl William St., »w Tor*.

iSESt'-
Batter* «



The Electrical Age
Established 1883. An Illustrated Weekly Electrical Journal. 10 cents per copy

VOL. XX.—No. 534. NEW YORK, AUGUST 7, 1897.
»ub.criptloa, 92. SO per year.

Foreign Countries, $3. SO per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FOR

*.o"/*

TRADE M3RK.

1893.

WORLD'S FAIR, MEDAL FOR RURRRR
INSULATION.

RUBBER INSULATION.

Sole Manofaeturcrs of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE
wiuAiiDL.cAXDiB, lM.„.„ r. "WEATHERPROOF WIRES.

258 Broadway, - R7eXK7- York.
WILLARD L. CANDBB, ,.»_____
H. DURANT CHBBVER, f'

nan"ge -

GEO. T. MANSON, General gup*
W. H. HORGIVg, Secretary.

THE ONLV RUBBIR INSULATION KECEIV NG MEiALt OF »W*M »T WORLD'S
FAIN, 1*93.

.. ._. — .

^

IINSULATED WIRES and CABLES
AERIAL., UNDERGROUND. SUBMARINE, »ad

INTERIOR l"SE.

TRADE MARK.

1?.d*.X»K.
W. R. BRIXEY, Mm.,

203 BROADWAY, NEW YORK.
WALLACE ELECTBIC CO., Wsetarn Agents. Chicago. 111.

CALIFORNIA. ELECTBIC W0BK8. San Francisco, Cal.

M. DU PEROW. Washington, D. O.

The Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225-237 WEST 28TH ST., NEW YORK.
MANUFACTURERS OF

Submarine Cables
OF ALL SIZES AND DESCRIPTIONS.

"SAFETY" Nary Marine Wires and Cable* used exclusively

en the principal U.S War Teasels.

Electric Railwav Feeder Wires, "Safety" Undereround Cables,
"keq'ja Wh.te Core" and "Safety" Wire.

HYDRAULIC PRESSES
I I and HIGH PRESSURE HYDRAULIC VWORK.

Hydraulic Lifting Jacks.

Polishing Machinery.

The Watson. Stillman Co., - 204 to 21 E. 43d St. N Y.

Gaiax-ooci II.

Presses, VaWes,
Fittings, Dies, Etc

National Conduit & Cable Co.
Original Manufacturers and Patentees of

PAPER INSULATED CABLES AND CEMENT LINED PIPES
for all classes of electric service, Eiecfric Railway, Light and Power,

Telephone and Telegraph.

Atleast three-quarters of the underground cables ordered in the United States
during 1806 and 1887 are paper insulated. Our strongest endorsement is found
in the fact that our competitors are endeavoring to put cheap imitations on the
market. BEWARE OF INFRINGERS.

If you want the best, or to learn what is the best, communicate with us.

Jvlain Office, Times Building, New York.
Bran-cues—Chicago. Rookery; Philadelphia, BetzBldg.: Boston, Ames Bldg.

HABIRSHAIA/
INSULATED ^nf ^Lf

WIRES AND CABLES.
GLENWOOD WORKS,

NEW YORK OFFICE, IS CORTLANDT STREET. TELE-
PHONE CALL, 191 CORTLANDT.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, bow successor to the Patent Business heretofore ronduoted
by " The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 17T TIMES BLDG., N.Y.

A New Power Wheel

The cazin wheel
(
Pat. March 16, 1897.)

Operated by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET,
NEW YORK.

TELEPHONE No. *957 CORTLANDT.

Wood Cits,

Pnoto-

Engraviugs,

Hair-Tones, NEW YORK. N.Y.

For

Catalogue
°J

and
ULTON J™ .

st. Circular

Illustrations.

STANDARD UNDERGROUND GABLE CO.,

Cables,Wires, Conduits, .yl\i Conduits, Cablos,Wiroi

To Get the Best Buy

OF ALL KINDS FOR ALL

New York. Plttsbnrg.

Wires and Gables

CLASSES OF SERVICE.

Chicago. St. LoaJs.

HONEST JOHN PACKING
"HONEST JOHN"

Por.

WATER AND

HYDRAULICS.
Nothing in the world

like it.HYDRAULIC RAINBOW CORE PACKING

Patented and Manufactured Exclusively '».»

PEERLESS RUBBER M'F'G CO.,
16 WARREN STREET, NEW YORK.

16.34 Woodward Are., Detroit, Mich. 203-310 Water St., Chicago.
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WE GUARANTEE
The Dynamos and Motors here
illustrated to be first-class in every
respect. In

Efficiency,
Speed, Weight

and Workmanship
they compare favorably with the

best on the market.

SIZES FROM .6 TO 6 K. W.
WRITE FOR CATALOGUE.

THE ELBRIDGE ELECTRICAL MFG. CO.,

ELBRIDGE 1ST. Y.

Telephone * Books.
How to make Telephones, and all

abont them.

SEND FOR LIST.

ELECTRICAL AGE, - World Bldg., N. T»

Wanted-An Idea
Protect your Ideas; thpy may bi.
Write JOHN WEDDEKBURN * CO
neys, Washington, D. C, for tbetr |
and list of two hundred lurenHous wanted

Who can think
of some simple
thing to patent?

thpy may bring you wealth.
" 7RN $t CO., Patent Attor

for tbelr $l,8Ut> prize ottt»
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Rublorl Induction Coils of any Size.

Hading Posts, Selentifio Experimental Work, Fin*
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co.,76 BeekmanSt., N.Y

STANDARD TABLES
FOR

ELECTRIC

WIREMEN.
Bv C. M. DAVIS.

Gives Rules, Diagrams and
Useful Data.

PRICE $1.00.
ELECTRICAL. AGE, NEW YORK.

THE BEST DRY BATTERY
MANUFACTURrO BY

VITALIS HIMMER,
The Pioneer Maker of Dry Batteries

In the United States.
Our Prices can not be Beat,

and our Batteries are Guaran-
teed Perfect. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

Sent to any address, express pre*
paid, on receipt of $1.00.

Special Dry Cells made for

medical batteries. Write for

prices and discounts to the trade.

VITALIS HIMMER,
161 William St., New Twk.



The Electrical
Established 1883. An Illustrated Weekly Electrical Journal. 10 cents per copy

VOL. XX.—No. 535. NEW YORK, AUGUST 14, 1897.
Subscription, 92.SO per year.

Foreign Countries, $3.SO per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FOR

A-OJ"*

TRADE MARK.

1893.

WORLD'S FAIR, MEDAL FOR RUBBER
INSULATION.

RUBBER INSULATION.
Sole M-nufaeturers of OKONITE WIRES, OKONITE TAPE, MANSOX TAPE, CANDEE
h

,

ddraSt
L
c£»vbr ,

[
m---«• WEATHERPROOF WIRES.

H. durant cheever, f aBa Broadway, - JXT©w Yorl*..
GEO. T. MAKHO.V, General 8up».
W. H. HODGINS, Secretary.

THE ONLV RUBBER INSULATION RECCIV NG MEOALB OF AWARB AT W JRLD'S

INSULATED WIRES and CABLES;
AERIAL, UNDERGROUND, SUBMARINE, and

INTERIOR USE.

KHRITB TAPZ.
W. R. BRIXEY, Mm.,

203 BROA DWAY, NEW YORK.
WAXL1CE ELECTRIC CO., Waetsrn Apents. Chicago. HI.

TRADE" Mill CALIFORNIA ELECTRIC WORKS. 8an Francisco, CaI.,n mi-irn*. M DTJ FEROW, Washington, D. C.

The Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225-237 WEST 28TH ST., NEW YORK.
MANUFACTURERS Of

Submarine Cables
OFALL SIZES AND DESCRIPTIONS.

"SAFETY" Nstt Marine Wires and Cables used exclusively

on the principal U. S War Vessels.

Electric Railway Feeder Wires, "Safety" Undereround Cables,
"Requa Wh.te Cere" and "Safety" Wire.

UYDRAULIC PRESSES
I I and HIGH PRESSURE HYDRAULIC WORK.

Presses, Valves, Hydraulic Lifting Jacks,

Fittings, Dies, Ete. Polishing Machinery.

The Watson Stillman Co., - 204 to 210 E. 43d St. N. Y.

ram Catalog tjk II.

National Conduit & Cable Co.
Original Manufacturers and Patentees of

PAPER INSULATED CABLES AND CEMENT LINED PIPES
for all classes of electric service, Eiectric Railway, Light and Power,

Telephone and Telegraph.

At least three-o.uarters of the underground cables ordered in the United States

during 1896 and 1897 are paper insulated. Our strongest endorsement is found
in the fact that our competitors are endeavoring to put cheap imitations on the
market. BEWARE OF INFRINGERS.

If you want the best, or to learn what is the best, communicate with us.

Tvlain. Office, Times Building, Ne-w York.
Braxcues—Chicago. Rookery; Philadelphia, BetzBldg.: Boston, Ames Bldg.

HABIRSH A\A/
INSULATED ^sf ^sf

WIRES AND CABLES.
GLENWGOD WORKS,

NEW YORK. OFFICE, 15 (OIITHM)T STREET. TELE-
PHONE CALL, 101 CORTLANDT.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by "The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 17T TIMES BLDG., N.Y.

A New Power Wheel

The cazin wheel,
(Pat. March 16, 1897.)

Operated by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET,
NEW YORK.

TELEPHONE No. 2957 CORTLANDT.

Wood Cats,

Photo-

Engravings,

NEW YORK. N.Y.

For

Catalogue
°J

and
•ULTON

™l
.

st. Circular

Illustrations.

STANDARD UNDERGROUND CABLE CO.,

Cables, Wires, Conduits, i/|\. Conduits, Cables, Wires.

To Get the Best Buy

OF ALL KINDS FOR ALL

New York. Pittsburg.

Wires and Gables

CLASSES OF SERVICE.

Chicago. Bt. Lonls.

The
Peer/ess Spiral

PISTON and D^n \£ \na'

VALVE ROD I Clla/Klllct
Express'y for High Speed Engines.

_Qm Will Hold 400 lbs. Steam .

20 YEARS OLD AND NO EQUAL.

Mauafafiured Exclusively i>>

PEERLESS RUBBER MFG. CO..
EERLCSS —
•MIM.VCB0D FACKIHC

'£ to 2 inch din. , „ „, r . «. v_ .

iWesatobibs. 16 Warren St., New York.
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WE GUARANTEE
The Dynamos and Motors here
illustrated to be first-class in every
respect. In

Efficiency,
Speed, Weight

and Workmanship
they compare favorably with the
best on the market.

SIZES FROM .6 TO 6 K. W.
WRITE FOR CATALOGUE.

THE ELBRIDGE ELECTRICAL MFG. CO.,

ELBBIDGR N. TT.

Telephone * Books.
How to make Telephones, and all

about them.

SEND FOR LIST.

ELECTRICAL AGE, - World Bldg., N. T.

Wanted-An Idea£S
Protect your Ideas: they may bring you wealth.
Write JOHN WEDDEKBtTRN ft CO., Patent Attor-
neys, Washington, D. C, for their $1,800 prize oSa
and list of two hundred Inventions wanted.
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Ruhiorf Induction Coils oi any Size.

Binding Posts, Scientific Experimental Work, Fin*
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co.,76 BeekmanSt., N.Y-

STANDARD TABLES
FOR

ELECTRIC

WIREMEN.
Bv C. 11. DAVIS.

Gives Rules, Diagrams and
Useful Data.

PRICE $1.00.
ELECTRICAL AGE. NEW YORK.

THE BEST DRY BATTERY
MANUFACTURED BY

VITALIS HIMMER,
The Pioneer Maker of Dry Batteries

in the Inited States
Our Prices can not be Beat,

and rsur Batteries are Guaran-
teed Perfect. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for

medical batteries. Write for

prices and discounts to the trade.

VITALIS HIMMER,
16S William St., New York.



The Electrical Age.
Established 1883. An Illustrated Weekly Electrical Journal. 10 cents per copy

VOL. XX.—No. 536 NEW YORK. AUGUST 21, 1897.
Hulworlptlon, 02.SO per year.

Foreign Countries, 03.SO per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FOR

>lON/>

TRADE MARK.

1893.

WORLD'S FAIR, MEDAL FOR RUBBER
INSULATION.

RUBBER INSULATION.
Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE
WILLARD L. CANDBE, I M - „„.
H. Dl KANT CHEBYER, f

"lanaSer"- WEATHERPROOF WIRES.
Q08 Broadway, - Neve TIToris..

GEO. T. MANSON, General Soot.
W. H. HODGINS, Secretary.

THC ONL* BUBBCR INSULATION MECCIV NS MEDALS OF AWAHO AT WORLD'S

INSULATED WIRES and CABLES;
AERIAL, UNDERGROUND, SUBMARINE, sad

INTERIOR USB.

KBRITB T'.sftt.XPK.

W. R. BRIXEY, Mm.,
203 BROA DWAY, NEW YORK.

WALLACE ELECTBIO CO., Wsetarn A*ent«. Chicago. I1L

CALIFORNIA ELECTRIC WORKS. San Francisco, cal.

M. DU FEROW, Washington, D. C.
TRADE MARK.

The Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225-237 WEST 28TH ST., NEW YORK.
MANUFACTURERS OF

Submarine Cables
OF ALL SIZES AND DESCRIPTIONS.

"SAFETY" Nary Marine Wires and Cable* used exclusively

on the principal U. S - War Vessels.

Electric R-tilwav Feeder Wires, "Safety" Undereround Cables,
"kcqua Wh.te Core" and "Safely" Wire.

HYDRAULIC PRESSES
I I and HIGH PRESSURE HYDRAULIC WORK.

Presses, Valres, Hydraulic Lifting Jacks*

Fittings, Dies, EU. Polishing Machinery.

The Watson -Stillman Co., - 204 to 210 E. 43d St. N Y.

Fom Catalogue II.

National Conduit & Gable Co.
Original Manufacturers and Patentees of

PAPER INSULATED CABLES AND CEMENT LINED PIPES
for all classes ofelectrio service, Electric Railway, Light and Power,

Telephone and Telegraph,

At least three-quarters of the underground cables ordered in the United States
during 1806 and 1897 are paper insulated. Our strongest endorsement is found
in the fact that our competitors are endeavoring to put cheap imitations ou the
market. KKWA RE OF INFRINGERS.

If you want the best, or to learn what is the best, communicate with us.

IVTain Office, Times Building, ISe-w York.
Bran-cues— Chicago. Rookery; Philadelphia, BetzBldg.: Boston, AmesBldg.

HABIRSHA1A/
INSULATED ^af laT

WIRES AND CABLES.
GLENWGOD WORKS,

NEW YORK OFPICE, J5 CORTLANDT STREET. TELE-
PHONE CALL, 191 CORTLANDT.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now suecessor to the Patent Business heretofore conducted
by " The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 177 TIMES BLDG., N. Y.

A New Power Wheel

The cazin wheel
(Pat. March 16, 1897.)

Operated by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET,
NEW YORK.

TELEPHONE No. 3957 CORTLANDT.

wood cms,

Photo-

Engravings,

83
ULT0N
st. Circular

For

Catalogue

ant

NEW YORK. N.Y.
Illustrations.

STANDARD UNDERGROUND CABLE CO.,

Cables.Wires, Conduits, l/|\a Conduits, Cables,Wins.

To Get the Best Buy

OF ALL KINDS FOR ALL

New York. Pittsburg.

Wires and Gables

CUSSES OF SERVICE.

Chicago. St. Loots.

Gomlation metallic STOP VHLVE
HERCULES'(9MBINATI9N

Leaves the Stem Clean.

MtlALUOSroPVALVE PACKING
Wri,e ,or Testimonia,s

Patented and Manufactured Bxrhmtvely In/

PEERLESS RUBBER MF6. CO.,
,6 W

„
A1RE1™-

16-34 Woodward Are., Detroit, Mich.

NEW YORK.

208-210 So. Water St., Chicago, ILL
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WE GUARANTEE
The Dynamo* and Motors here
illustrated to be first-class in every
respect. In

Efficiency,
Speed, Weight

and Workmanship
they compare favorably with the

best on the market.

SIZES FROM .6 TO 6 K. W.
WRITE FOR CATALOGUE.

THE ELBRIDGE ELECTRICAL MFG. CO.,

ELBRIDGE N. "Y.

Telephone * Books,
How to make Telephones, and all

about them.

SEND FOR LIST.

ELECTRICAL AGE, - World Bldg., S. T.

Wanted-An Idea
Protect your ideas; they may br.
Write JOHN WEDDEKBURN & CO
neys, Washington
and list "

Who can think
of some simple
thing to patent?

bring you wealth
_ Co., Patent Attor_u .ue .~u , D. C, for their $1,XH prize offej

of two hundred inventions wanted.
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Rubbrf Induction Coils of any Size.

Blading Posts, Scientific Experimental Work, Fin*
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co.,76 BeekmanSt., N.Y

STANDARD TABLES
FOR

ELECTRIC

WIREMEN.
Bv C. It. DAVIS.

Gives Rules, Diagrams and
Useful Data.

PRICE $1.00.
ELECTRICAL AGE. NEW YORK.

THE BEST DRY BATTERY
MANUFACTUnt D BV

VITALIS HIMMER,
The Pioneer M» ker of Drj Batteriei

in the United Slates
Our Prices can not be Beat,

ana our Batteries are Guaran-
teed Perfect. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-i

dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-

paid, on receipt of $1.00.
Special Dry Cells made foi

medical batteries. Write for

prices and discounts to the trade.

VITALIS HIMMER,
161 William St., New Tork

* BATTER* CO



The Electrical Age.
Established 1883.

VOL. XX.—No. 537.

An Illustrated Weekly Electrical Journal.

NEW YORK, AUGUST 28, 1897.

10 cents per copy

Subscription, 92.SO per year.
Foreign Couutrte*. f*3.SO per year.

1889.

PARIS EXPOSITION, MEDAL. FOR
RUBBER INSULATION.

THE STANDARD FOR

>lON/>

TRADE MARK.

1893.

WORLD'S FAIR, MEDAL FOR RUBBER
INSULATION.

RUBBER INSULATION.
Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE

asa - J>J©x*7- York.. W. H. HODGIN8, Secretary.

THt ONLV RUBBER INSULATION RECEIVING MEO»LB OF AWARO »T WORLD'S
FAIR, 1*93.

INSULATED WIRES and CABLES:
ABRIAL, UNDERGROUND, SI BMARlffI, aaa

IMEKIOR USE.

W. R. BRIXEY, Urn.,

203 BROADWAY, NEW YORK.
WALLACE ELECTBIO CO., Waetarn agents. Chicago, I1L

TRADE! MARK CALIFORNIA ELECTRIC WORKS. 8»n Francisco, Cal.*»»* m#»r»i*. M DU pER0W Washington, D. C.

The Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225-237 WEST 28TH ST., NEW YORK.
MANUFACTURERS OP

Submarine Cables
•FALL SIZES AND DESCRIPTIONS.

"SAFETY" Nary Marine Wires and Cablet used exchulTehr
OH the principal C. S- War Vessels.

Electric Railway Feeder Wires, "Safety" Undereround Cables,
"Requa Wb.te Core" ana "Safety" Wire.

HYDRAULIC PRESSES
I I and HIGH PRESSURE HYDRAULIC WORK.

Presses, Valre., Hydraulic Lifting Jacks,
Fittings, Dies, EU. Polishing Machinery.

The Watson -Stillman Co., • 204 to 210 E. 43d St. N Y.

QMS Foa Cjltai-oou-e II.

^Open Circuit St-^

Dry
Battery*

**«*»ai.«M0ruT".l,T-

STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Recharged on Incandescent Circuit.

Long Life. Quick Recuperation.

DRY
BATTERY.

Weight, l)i lbs. Size, 5#x5 ,'

4
'.

PRICE, 60Cts. Liberal Discounts.
Trial Samples on receipt of 30 Cts.

AMPERE

Ampere Mfg. Co.
84 PEARL ST.,

) BROOKLYN, N. Y.

HABIRSHAIA/
INSULATED ^F WT

WIRES AND CABLES.
GLENWOOD WORKS,

NEW YORK OFPICE, 15 CORTLANDT STREET. TELE
v PHONE CALL, 191 CORTLAIVDT.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by "The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 17T TIMES BLDG., N.Y.

A New Power Wheel

The cazin wheel
(Pat. March 16, 1897.)

Operated by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET,
NEW YORK.

TELEPHONE No. 3957 CORTLANDT.

Wool Cuts,

P-oto-

EngwiMS,

Hall-Tones, NEW YORK. N.Y.

For

Catalogue

ULTON J" ,

st. Circular

Illustrations.

STANDARD UNDERGROUND CABLE CO.,

Cables, Wires, Conduits, J |\x Conduits, Cables,Wires.

To Get the Best Buy |
»jY Wires and Gables

OF ALL KINDS FOR ALL I „</ CLASSES OF SERVICE.

New York. Pittsburg. »"•» Chicago. 6t. Lonls.

A WORLD BEATER
EQUAL TO

LEATHER.

PEERLESS RUBBER MFG. CO,
16 WARREN STREET,

NEW YORK CITY.
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INDIA
MICA

UNCUT AND CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats,
Largt Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

A. O. SCHOONMAKER, Importer,
156 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H. H Williamson, 53 Public Squ»««
Cleveland, Ohio; Ko(;er & Atwatep Co., 36 second St San Francisco; Central Union

Brass Co. 823 North Second bt., St. Louis, Mo.; John Chila, 1563 Monadnock Bldg., Chicago, 111.

IT PAYS TO GET THE BEST.
EDWARD BONVILLE,

Manufacturer of All Kinds of Slate for Electrical Purposes.

BASES for KNIFE SWITCHES, DISTRIBUTING BOARDS and SWITCHBOARDS in ALL, SIZES.
ALL KINDS OF FLMSHES IIV PLAIN AND ENAMELED BLACK OR MARBLKIZED.

FINISHES IN ALL FINE COLORS.

P. O. LOCK BOX 24, FAIR HAVEN, VERMONT.

Telephone * Books.
How to make Telephones, and all

about them.

SEND FOR LIST.

ELECTRICAL AGE, - World Bldg., N. T.

Wanted—An Idea
Who can think
of some simple
thing to patent?

Protect your Ideas; they may bring you wealth.
Write JOHN WEDDEKBtTRN & CO., Patent Attor.
neys. Washington, D. c, for their $1,800 prize ofCet
and list of two hundred inventions wanted.

L. J. WING & COMPANY,
-) SPECIALTY (

ISOLATED ELECTRIC LIGHTING PLANTS,

USING GAS ENGINES FOR POWER.
WING CAS ENGINE. MANUFACTURERS OF AND DEALERS LN

WING'S DISC FAN,
With Electric Motor Direct-Connected.

Marine Gas Engines,

Motor Wagon Gas Engines,

Stationary Gas Engines,

High-Speed Steam Engines,

Electric Motors and Dynamos.

OFFICE AND SHOW ROOKS:

109 LIBERTY STREET, NEW YORK.

Ruhmkorf Induction Coils of any Size.

Blading Poets, Scientific Experimental Work, Fin*
Wire Winding, Iuventious Perfected, Small

Machinery Constructed, etc.

International Electric Co.,76 BeekmanSt., N.Yr

STANDARD TABLES
FOR

ELECTRIC

WIHEMEN.
By C. It. DAVIS.

Gives Rules, Diagrams and
Useful Data.

PRIGS $1.00.
ELECTRICAL AGE. NEW YORK.

THE BEST DRY BATTERY
MANUFACTURED BY

VITALIS HIMMER,
The Pioneer Mukerof Dry liatteries

In 1 lie United States
Our Prices can not be Beat,

and.our Batteries are Guaran-
teed Perfect. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for
medical batteries. Write for
prices and discounts to the trade.

VITALIS HIMMER,
168 William St., New York,



The Electrical Age.
"Established 1883. An Illustrated Weekly Electrical Journal. 10 cents per copy

VOL. XX.—No. 538. NEW YORK, SEPTEMBER 4, 1897.
Hnbacrlptlon, ftS.ftU ( er year.

Foreign Countries. 92.SO per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FOR

*w*
TRADE MARK.

1893.

'WORLD'S FAIR, MEDAL FOR RUBB1
INSULATION.

RUBBER INSULATION.
Sole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE
wiLLABDL. cAjiDiB,) "WEATHERPROOF WIRES.
«. DURANT CHEEVER, ,

Manager. ^^ ^^^w«*y~ - JXT©W Yorl*.
OBO. T. MANHON, General Sunt
W. H. HODGINS, Secretary.

V

THE ONL« nullin INSULATION KCCCIV NG MEDALS OF «W«RI »T WORLD'S

IKSULATED WIRES and CABLES;
AERIAL, USDF,R«HOl \D. ilBMARINB, aaa

I> rtRIOR USE.

BLX3RITS TUaV.I"B;.
W. R. BRIXEY, Mm.,

203 BROA DWAY. NEW YORK.
WALLACE ELECTRIC CO.. Weatsrn Ajtente. Chicago. 111.

faine MARK CALIFORNIA ELECTRIC WORKS. San Francisco, Cal.nnwc mnnn. M DU pER0W Washington. D. C.

The Safety Insulated Wire & Cable Co.,
LKONARD F. REQUA, General Manager,

225-237 WEST 28TH ST., NEW YORK.
MANUFACTURERS OP

Submarine Cables
OF ALL SIZES AND DESCRIPTIONS.

"SAFETY" >';ivj Marine Wires and Cablet used exclusively
on the principal U.£ War Vessels.

Electric Railway Feeder Wires, "Safety" Underground Cables,
"Kequa Wh.te Core" and "Safety" Wire.

HYDRAULIC PRESSES
I I and HIGH PRESSURE HYDRAULIC WORK.

Presses, Yalres, Hydraulic Lifting Jacks.

Fittings, Dies, Etc. Polishing Machinery.

The Watson -Still man Co., - 204 to 210 E. 43d St. N Y.

8m» fob Catalogue n.

STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Recharged on Incandescent Circuit.

Long Life. Quick Recuperation.

AMPERE
DRy
BATTERY.

Weight, l}i lbs. Size, 5%x2&.

PRICE. 60Cts. Liberal Discounts.
Trial Samples on receipt of 30 t'tn.

SI PEARL ST.,

BROOKLYN, N. Y.Ampere Mfg. Co,

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Farmer Manager, now successor to the Patent Bnsineas heretofore conducted
by " The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 177 TIMES BLDG., N. Y.

A New Power Wheel

The cazin wheel
(Pat. March 16, 1*97.)

Operated by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y. f

120 LIBERTY STREET,
NEW YORK.

TELEPHONE No. 2957 CORTLANDT.

Wood Cuts,

Photo-

Engravings,

NEW YORK. N.Y.

For

Catalogue

Mi

Circular

Illustrations.

STANDARD UNDERGROUND GABLE CO.,

Cables.Wires, Conduits, i/||\i Conduits, Cables,Wirts.

To Get the Best Buy

OF ALL KINDS FOR ALL

New York. Pittsburg.

Wires and Gables

CLASSES OF SERVICE.

Chicago. St. Louis.

HABIR8HAIA/
INSULATED IbT ^F

WIRES AND CABLES.
GLENW0OD WORKS,

YOKTKLEHS, *T. "ST.

NEW YORK. OFFICE, 15 CORTLANDT STREET. TELE-
PHONE CALL, 191 CORTLANDT.

fpADE ECLIP^ s

PATENTED

-OT4L RAINBOW

Fac-simile of a 6-inch section of Eclipse
Gasket, showing name and trade
mark imbedded.

ECLIPSE

GASKET
For Unions

„i/ct S-J Hand Holes
§0&>^jr and

Milll Hole

NOV. 3. 1891

Patented and manufactured
exclusively by

Peerless Rubber M'f'g Co.
16 Warren Street. New York.

16-24 Woodward A .. uter St Chic<uro
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INDIA
MICA

UNCUT AHD CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats,
Largo Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

A. O. SCHOONMAKER, Importer,
156 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H. H. Williamson, 52 Public Sqiwe
Cleveland. Ohio; KOtiKR & Aiw«if> Co., 46 ~econd St.. San Francisco, Central Union

Brass Co. 823 North Second at., St. Louis, Mo.; John Chila, 1563 Monadnock Blag , Chicago, III

IT PAYS TO GET THE BEST.
EDWARD BONVILLE,

Manufacturer of All Kinds of Slate for Electrical Purposes.

BASES for KNIFE SWITCHES, DISTRIBUTING BO\ROS and SWITCHBOARDS in ALL SIZES
ALL KIVllS OF FINISHES IN PL\IN AM) EWMELED BLACK OR MARBLEIZED.

FINISHES IN ALL FINE COLORS.

P. O. LOCK BOX 24, FAIR HAVEN, VERMONT.

Telephone * Books.
How to make Telephones, and all

abont them.

SEND FOR LIST.

ELECTRICAL AGE, - World Bldg., N. T.

Wanted-An Idea
Who can think
of some simple
thing to patent?

Protect your Ideas; ther mar bring you wealth.
Write JOHN WEDDEKBURN & CO., Patent Attop
oeys. Washington, D. C, for their $1,8U0 prize oSa
and list of two hundred Inventions wanted.

L. J. WING & COMPANY,
-) SPECIALTY (-

ISOLATED ELECTRIC LIGHTING PLANTS,

USING GAS ENGINES FOR POWER.
W1MG GAS ENGINE. MANUFACTURERS OF AND DEALERS IN

WING'S RISC F4N.
With Electric Motor Direct-Connected.

Marine Gas Engines,

Motor Wagon Gas Engines,

Stationary Gas Engines,

High-Speed Steam Engines,

Electric Motors and Dynamos.

OFFICE AND SKCW E001S:

109 LIBERTY STREET, NEW YORK,

its of any Size.

Binding Posts, Scientific Experimental Work, Fin*
Wire Winding, Iuventions Perfected, Small

Machinery Constructed, etc.

International Electric Co. ,76 BeekmanSt., N.Y

STANDARD TABLES
FOR

ELECTRIC

WIREMEN.
Bv C. M. DAVIS.

Gives Rules, Diagrams and
Useful Data.

PRICE $1.00.
ELECTRICAL. AGE. NEW YORK.

THE BEST DRY BATTERY
MANUFACTURED BV

VITALIS HIMMER,
The Pioneer M a ke r of Dry Batteries

In the United Slates
Our Prices can not be Beat,

and our Batteries are Guaran-
teed Perfect. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for
medical batteries. Write for
prices and discounts to the trade.

VITALIS HIMMER,
161 William St., >ew York.

x. BESTS-"
* BATTERY c£l

' a,



The Electrical Age.
Established 1883.

VOL. XX.—No. 539.

An Illustrated Weekly Electrical Journal.

NEW YORK, SEPTEMBER 11, 1897.

10 cents per copv

gnbeeristloa, f2.&9 per year.
Foreign Coanlrioa, 94.5A per year

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FOR

^N/>
TRADE MARK.

1893.
WORLD'S FAIR, MEDAL. FOl

INSULATION.

RUBBER INSULATION.

RUBBER

Sole Manufacturer* of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE
WILLABD L. CAIVDBB. I WEATHERPROOF WIRES.
H. DCBANT CHBBVBB. fr«—«. ^^ BroftdW»r New York.

OEO. T. MAI\M).\, General g„ Dt.W. H. HODGIIVS, Secretary.
P

p*m, tasa.

INSULATED WIRES and CABLES;
ABBIAL, CMDBR6BOUKD. IIIMIKIRI, aad

INTERIOR USB.

W. R. BRIXEY, Mm..
203 BROADWAY. HEW YORK.

WALLACE ELXCTBIO CO.. Wastern i Rente. Caieafo. TIL

A K CALIFORNIA ELECTRIC WOEII. San Franeiieo. Cal.""""* M. DU FEKOW. Waahiagton, D. 0.

The Safety Insulated Wire ft Cable Ce.,
LEONARD F. REQUA, General Manager,

225-237 WEST 28TH ST., NEW YORK.
M AHUFACTUKMS .F

Submarine Cables
• F ALL SIZCS AND DESCRIPTIONS.

"S1KTT" Nary Marlae Wires sad Cabla* ised exaraslTelr

0* the principal C. 8- War YaaaeU.

Electric RaSwav Feeder Wire., "Safety" Underrrooad Cables.
"Requa White Cere" and "Safety" Wire.

HYDRAULIC PRESSES
1 1 and UGH PRESSURE HYDRAULIC WORK.

Preeaea, Y'alre., Hydraulic Lifting Jacks,

Fittings, Diss, EU. Polishing Machinery.

The Wateflfl.Stillman Co., - 204 to 210 E. 43d St. N Y.

CAXiiootra II.

*•*!» Circuit. fc_k

Dry
Battery

^. ** CD tnouw

STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Recharged on Incandescent Circuit.

Long Life. Quick Recuperation.

AMPERE
DRY
BATTERY.

Weight, Wz lbs. Size, 5#x2,!£.

PRICE. 60 Cts. Liberal Discounts.
Trial Sample* on receipt of 30 Cts.

84 PEARL ST.,

BROOKLYN, N. Y.Ampere Mfg. Co.,

HABIR8HA\AI
INSULATED WW WW

WIRES AND CABLES.
>LENWOOD WORKS,

YONKERS, PJ-. "ST.

NEW YORK OFFICE, IS CORTLANDT 8TREET.
PHONE CALL, 191 CORTLANDT.

TELE-

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now mmuor to the Patent Bnaineaa heretofore coaduetodi
Wf " The Electrical World.'' Recommended by The Electrical Ago.

W. A. ROSENBAUM, 177 TIMES BLOG., N.Y.

A New Power Wheel

The cazin wheel
(Pat. March 16, 1*97.)

Openftd by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET,
NEW YORK.

STANDARD UNDERGROUND GABLE GO.,

Cables.Wires, Conduits,

To Get the Best Buy

OF ALL KINDS FOR ALL

New York. Pittsburg.

Conduits, Cables,Wires.

Wires and Gables

CLASSES OF SERVICE.

Chicago. St. Lonla.

HARD RUBBER GOODS
For Electrical and Mechanical Ptirpogrsa Specially.

Tolonhnno Ropaiuorc Phonograph Tabes, Hook Insula-
ICIC|JIIUIIC nCbCllBIOi tors, Magnet Head-. Battery

Watfh Paco Ronoiuorc (ells - Sounder Covers, Kelnv
liaibll uaoc ncliCliClOi Covers, Cord Adjusters, So<

Bushings, Switch Handles. Key Knobs, Nippli
Manufacturers of Hard Rubber lied. Short and Tubing.

THE GOODYEAR VULCANITE COMPANY,
Office: 353 Broadway, N.Y. Factory: Morrisville, Pa.

M. Dittenhoefer, Gen'IMgr. Geo. Pellinger, Mgr. Elec'l DepY

A. L. BOGART CO.
Buooessors to A. L. BOGART.

50 East 20th Street, New York.
MANUFACTiraXBS OF

ELECTRIC GAS LIGHTING SPECIALTIES.

THE BARTHOLDI AUTOMATIC.
Fractional Machines. Multiple Burners.

Dynamo Gas Lighting Torches.

Telephone No. 507 istli St.
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INDIA
MICA

UNCUT AND CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats,
Large Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

A. O. SCHOONMAKER, Importer,
156 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H. H. Williamson, p Public Squ>»«
Cleveland, Ohio; Roger & Atwatek Co., # second St.. San Francisco; Central Onio>>

Brass Co. 813 North Second St., St. Louis, Mo.; John Chila, 1563 Monadnock Bldg , Chicago, 111.

IT PAYS TO GET THE BEST.
EDWARD BONVILLE,

Manufacturer of All Kinds of Slate for Electrical Purposes.

BASES for KNIFE SWITCHES. DISTRIBUTING HOXItng nnd SWITf MHO ARI)K in ALT. SIZES.
ALL KI.VDS OF FI.MsHKS |\ PLAIN AND EXtMELEI) BLACK OR MARBLE1ZED.

FINItsHES l> ALL FINE COLORS.

P. O. LOCK BOX 24, FAIR HAVEN, VERMONT.

Telephone * Books.
How to make Telephones, and all

about them.

SEND FOR LIST.

ELECTRICAL AGE, - World Bldg., S. T.

Wanted-An Idea
Protect your Ideas; they may brine you wu
Write JOHN WEDDERB0HN ft CO., Patent Al_
neys. Washington, D. C, for their aj,800 prise ofiaa
and list of two hundred inventions wanted.

Who can think
of some 1

thing to]

L. J. WINQ & COMPANY,
-) SPECIALTY (-

WHO CAS ENGINE.

WING'S BISC FAN,
With Electric Motor Direct-Connected.

ISOLATED ELECTRIC LIGHTING PLANTS,

USING GAS ENGINES FOR POWER.
MANUFACTURERS OF AND DEALERS IN

Marine Gas Engines,

Motor Wagon Gas Engines,

Stationary Gas Engines,

High-Speed Steam Engines,

Electric Motors and Dynamos.

OFFICE AND SHOW BOOMS:
j

109 LIBERTY STREET, NEW YORK

Ruby Induction Coils of any Size.

Mrittng Posts, Scientific Experimental Work, Flo*
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

Ifttat-MKonal Electric Co.,76 BeekmanSt., N.Y

STANDARD TABLES
FOR

ELECTRIC

WIREMEN.
Bv C. 1L DAVIS.

Gives Rules, Diagrams and
Useful Data.

price: $1.00.
ELECTRICAL, AGE. NEW YORK.

THE BEST DRY BATTER
MfNUFACTURfD BV

VITALIS HIMMER,
The Pioneer Maker of Dry Batteri

in the United States.
Our Prices can not be Be.v

and our Batteries are Guara:
teed Perfect. All sizes ar
shapes made to order on she

!

aotice.

Bicycle electric bell and bi
tery complete sent to any a
dress on receipt of price, $2.0
Sample Dry Battery and B< 1

sent to any address, express pr
I

paid, on receipt of $1.00.
Special Dry Cells made f I

medical batteries. Write f

prices and discounts to the trac

VITALIS HIMMER,
168 William St., New Tat



The Electrical Age
Established 1883. An Illustrated Weekly Electrical Journal. 10 cents per copy

VOL. XX.—No. 540 NEW YORK, SEPTEMBER 18, 1897.
Snbacrlptlon, §2.50 per year.

Foreign Countries, S3.BO per year.

1889.

PARIS EXPOSITION, MEDAL. FOR
RUBBER INSULATION.

THE STANDARD FOR

a^ 1893.

WORLD'S FAIR, MEDAL FOR RUBBER
INSULATION.

RUBBER INSULATION.TRADE MARK.

Sole Hanufaetiirers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE
WILLARD L. C4SDBB, Ut.n._ "WEATHERPROOF WIRES. GEO. T. MARSOU, General 8cpt858 Broadway, JNTe>W YorVaS.. W * H - HODGIXS, Secretary.H. DCRAKT CHBBVER:(

Managers.

TMt ONL* KUIIIR maWLATI*H NCCCIV NS MtHLI OF AWABB AT WI«LD'«

INSULATED WIRES and CABLES;
*BRIAL, UNDERGROUND. ilBMiRlNI, Mi

n INTERIOR I SE.

LITE 17.A.PK.
W. R. BRIXEY, Mm.,

203 BROADWAY, NEW YORK.
WAXLA.CE ELECTBIC CO.. Western Agents. Chicago, I1L

•UB r at abm- CALIFORNIA ELECTBIC W0BK8. 8an Francisoo, Cal.•»•»* "*»•»*• M DU »ER0W, Washington. D. C.

The Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225-237 WEST 28th ST., NEW YORK.
MANUFACTUKESS «P

Submarine Cables
• f ALLSIZCa AND DISCRIPTIONS.

"SAFETY" Nary Maria* Wires and Cablet aaed exetaslrely

on the principal U. 8- War Tsssels.

EUctric Raflway Feeder Wires, "Safety** Undenrroud Cable*,
"Rcqua Wh.te Core" and "Safety" Wire.

HYDRAULIC PRESSES
II and HIGH PBESSTJKE HYDRAULIC WORK.

Presses, Valrei, Hydraulic Lifting Jacks,

Fittings, Dies, Eta. Polishing Machinery.

TtrsWatoon- Stillman Co., - 204 to 210 E. 43d St. N. Y.

am QsxALoauM IT.

" * Battery

STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Recharged on Incandescent Circuit.

Long Life. Quick Recuperation.

AMPERE
DRY
BATTERY.

Weight, IK lbs. Size, 5K*2K.

PRICE. 60 Cts. Liberal Discounts.
Trial Samples on receipt of 30 Cts.

84 PEARL ST.,

BROOKLYN, N. Y.Ampere Mfg. Co.,

HABIR8HAIA/
INSULATED ^F WW

WIRES AND CABLES.
GLENMOOD WORKS,

on: LS, CT.

BTBW YORK OFPICE, 13 CORTLANDT STREET. TELE-
PHONE CALL, 191 CORTLANDT.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by "The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 177 TIMES BLDG., N. Y.

A New Power Wheel

The cazin wheel
(Pat. March 16, 1897.)

Operated by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET,
NEW YORK.

STANDARD UNDERGROUND CABLE CO.,

Cables.Wires, Conduits,

To Get the Best Buy

OF ALL KINDS FOR ALL

New York. Pittsburg.

Conduits, Cables,Wir.t.

Wires and Gables

CLASSES OF SERVICE.

Chicago. St. Loals.

HARD RUBBER GOODS
For Electrical and Mechanical Purposes a Specialty.

Tolonhnno Qonoivore Phonograph Tubes, Hook Insula-
ICI6|JIIUII0 nCbClTClOi tors, Magnet Heads, Battery

Wafnh PaCO RanoiUOrC reUs- Sounder Covers, Relay
Ildllill UflOC ncbClTClO, Covers. Cord Adjusters. Socket

Bushings. Switch Handles. Key Knobs, Nipples.
Manufacturers of Hard Rubber Rod, Sheet and Tubing.

THE GOODYEAR VULCANITE COMPANY,
Office: 353 Broadway, N.Y. Factory: Morrisville, Pa.

M. Dittenhoefer, Gen'l Mgr. Geo. Pellinger, Mgr. Elec'l Dept.

A. L. BOGART CO.
Successors to A. L. BOGART.

50 East 20th Street, - New York.
MAxrvArTinER- i>r

[

THE BARTHOLDI AUTOMATIC.
Frictional Machines. Multiple Burners.

Dynamo Gas Lighting Torches.

Telephone \o. S07 18th St.
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INDIA
MICA

VNCOT AHD CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats,
Large Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

A. O. SCHOONMAKER, Importer,
156 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H H. Williamson, 52 Public Squ*"e
Cleveland, Ohio; Roger & Atwatee Co., jo second St.. San Francisco; Central Union

Brass Co. 823 North Second St., St. Louis, Mo.; John Chila, 1563 Monaanock Bldg , Chicago, 111.

IT PAYS TO GET THE BEST.
EDWARD BONVILLE,

Manufacturer of All Kinds of Slate for Electrical Purposes.

BASES for KNIFE SWITCHKR. DIRTR IBl'Tl\(; HIIVKRS and SWITCHBOARDS in ALL SIZES
ALL Kl>l>* OF FIM-HK- IN PL UN \>R KWMRI.K11 BLACK OR MARBLEIZED.

FINISHED l\ ALL FI\E COLORS.

P. O. LOCK BOX 24, FAIR HAVEN, VERMONT.

MAGICMNfERNS
ADAPTE D FOR

Electric Light, Lime Light,

sOil Light* ^nter^
P*RTS FOR r\BOvt can be"° run nw OBTAINED SEPARATELY.
SEND FOR CATALOGUE TO ,

CHA§ BESEL^R,.^
218 CENTRE ST, N.Y.

Wanted-An Idea 255,
Protect roar Ideas; ther soar bring yea w
Write JOHN WEDDKRBUKN A CO., Patent .
neys. Washington. D. C. for their $1,980 prise

d lift of two hundred InTenHous waateC

•;

I

I

f I

L. J. WING & COMPANY,
-) SPECIALTY (-

ISOLATED ELECTRIC LIGHTING PLANTS,

USING CAS ENGINES FOR POWER.
WING GAS ENGINE. MASUFACTTRERS OF AND DEALERS IX

WING'S DISC FAN.
With Electric Motor Direct-Connected.

Marine Gas Engines,

Motor Wagon Gas Engines,

Stationary Gas Engines,

High-Speed Steam Engines,

Electric Motors and Dynamos.

OFFICE AND SHOW ROOKS:

109 LIBERTY STREET, NEW YORK

Ruby Induction Coils of any Size,

IwrHtrng Posts, Scientific Experimental Work, Fta*
Wire Winding, InTantiona Perfected, Small

Machinery Constructed, etc.

International Electric Co.,76 BeekmanSt., N.Y

Flush Switches. Arm Switch.

Fuse Carriers, Etc.

THE BEST DRY BATTER
MANUFACTURED BY

VITALIS HIMMER,
The Pioneer Baker of Dry Bat

in the United States
Our Prices can not be Beat,]

and oar Batteries are Guarah
teed Perfect. All sires and
shapes made to order on short

notice-

Bicycle electric bell and bat-

tery complete sent to any ad-
dress on receipt of price, $2.00,
Sample Dry Battery and Bel]

sent to any address, express pre-j

.

paid, on receipt of $1.00.

Special Dry Cells made fi

medical batteries. Write f

prices and discounts to the trade.

VITALIS HIMMER,
161 William St., Sew Jerk.



The Electrical Age
Established 1883. An Illustrated Weekly Electrical Journal. io cents per copy

iTOL, XX.—No. 54a NEW YORK, OCTOBER 2, 1897.
Subscription, 02.00 i>«t year.

Foreign Countries, §3.50 per year.

1889.

PARIS EXPOSITION, MEDAL, FOR
RUBBER INSULATION.

THE STANDARD FOR

5L0N/>

TRADE MARK.

1893.

WORLD'S FAIR, MEDAL FOB RUBBER
INSULATION.

RUBBER INSULATION.
iole Manufacturers of OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE

H^j^ManBgers. WEATHERPROOF WIRES. GEO.™AN*ON,
d
Genera. 8opt .

rVILLARD L
I. DCRANT CHEBVBB 858 Broadway, JBJox*?- "STorlx.. W. H. HODGIIVS, Secretary.

>Ht ONL" RUBBER INSULATION RECtlV NC MEIALt Or AWARB AT WSRLD'S
rAIR. 1B93.

INSULATED WIRES and CABLES:
4BRI4L. MDEKUKOIXD, SI BM AK1NB, aadl

INTERIOR USB.

LXTB T.A.3f»JB.
W. R. BRIXEY, Him.,

203 BROA DWAY. NEW YORK.
WALLACE ELKCTKIO CO., WastBrn Agents. Chicago, I1L

TBIA BE* MARK CALIFORNIA ELECTRIC WORKS. San Francisco , Cal.riMwc mnnn. M DU rEROW, Washington, D. C.

The Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225*237 WEST 28TH ST.. NEW YORK.
MANUFACTURERS OP

Submarine Cables
OF ALL SIZES AND DESCRIPTIONS.

"SAFETY" >*avy Marine Wires and Cables used exclusively

on the principal U.S War Vessels.

Electric Railway Feeder Wires, "Safety" Underground Cables,
"Requa Wh.te Core" and "Safety" Wire.

JYDRAUUC PRESSES
I and HIGH PRESSURE HYDRAULIC WORK.

Presses, Valves, Hydraulic Lifting Jacks,

Fittings, Dies, Etc. Polishing Machinery.

e Watson -Still man Co., - 204 to 210 E. 43d St. N. Y.

Send fob Catalogue II.

fc»H» Circuit.*-.

STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Recharged on Incandescent Circuit.

Long Life. Quick Recuperation.

AMPERE
DRY
BATTERY.

Weight. IK lbs. Size, 6%x2X.

PRICE. 60 Cts. Liberal Discounts.
Trial Samples on receipt of 30 Cts.

84 PEARL ST.,
I BROOKLYN, N. Y.Ampere Mfg. Co.,

ABIR8HAIAI
INSULATED «* bW

WIRES AND CABLES.
LENWOOD WORKS,

'oixr: LS, *x.

NEW YORK OFFICE, 15 CORTLANDT STREET. TELE-
PHONE CALL, 191 CORTLANDT.

1

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by «' The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 177 TIMES BLDG., N. Y.

A New Power Wheel

The cazin wheel.
(Pat. March 16, 1897.)

Operated by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET,
NEW YORK.

STANDARD UNDERGROUND CABLE CO.,

Cables,Wires, Conduits, i/f\i_ Conduits, Cables,Wires.

To Get the Best Buy

OF ALL KINDS FOR ALL

New York. Pittsburg.

Wires and Gables

CLASSES OF SERVICE.

Chicago. St. Louis.

HARD RUBBER GOODS
For Electrical and Mechanical Pnrposes a Specially.

Tolonhnno Ronoiuorc Phonograph Tabes, Hook Insula-
IclcfJIIUIIC ncUclIClo, tors, Magnet Hearts, Battery

Wainh flaco RoPOIUOrc ( ells
- Sounder Covers, i;

ViaiUU UQoc ncuClVclOi i ord Adjusters.
Bushings, Switch Handles, Key Knobs. Nipp]

Manufacturers of Hard Rubber Rod, Sheet ana Tubing,

THE GOODYEAR VULCANITE COMPANY,
Office: 353 Broadway, N.Y. Factory: Morrisville, Pa.

M. Dittenhoefer, Gen'IMgr. Geo. Pellinger, Mgr. Elec'l Dept.

A. L. BOGART CO.
Successors to A. L. BOGART.

50 East 20th Street, New York.
MANUKACTfRKr.

The Bartholdi Automatic.
Frictional Machines. • Multiple Burners.

Dynamo Gas Lighting Torches.

•Telephone No. 507 18th 6t.
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INDIA
MICA

UNCUT AHD CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats,
Largs Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

A. O. SCHOONMAKER, Importer,
166 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H. H. Williamson, 52 Public Squ»»o
Cleveland, Ohio; Hhyf.s & Arthur, Cuyahoga Kuilding, San Francisco; Central Union

Brass Co. 823 North Second St., St. Louis, Mo.; John Chila, 1563 Monadnock Bldg., Chicago, III.

IT PAYS TO GET THE BEST.
EDWARD BONVILLE,

Manufacturer of All Kinds of Slate for Electrical Purposes.

BASES for KNIFE SWITCHES, DISTRIBUTING B04RDS and SWITCHBOARDS in ALL SIZES.
ALL KISDS OF FIMSHBS l\ PLAIN AND ENAMELED BLACK OR MARBLEIZED.

FINISHES IN ALL FINE COLORS.

P. O. LOCK BOX 24, FAIR HAVEN, VERMONT.

MAGIC LANTERNS
ADAPT E D FOR

Electric Light, Lime Light,

sOil Light* ,mmter.\,sP*RTS FOR AfcOVt can bervrv f-» OBTAINED SEPARATELY.
SEND FOR CATALOGUE TO ,

. ;
~ v^218 CENTRE ST, N.Y.

Wanted-An Idea
Protect your ideas; they may bi.
Wrtte JOHN WEDDEKBURN & CO.,
neya. Washington, D. C. for their $1,800 prize offe*
and list of two hundred Inventions wanted.

Who can _
of some simp,
thing to patent

bring you wealth.
Patent Attcr

L. J. WING & COMPANY,
-) SPECIALTY (-

ISOLATED ELECTRIC LIGHTING PLANTS.

USING GAS ENGINES FOR POWER.
WING GAS ENGINE. manufacturers of and dealers is

Marine Gas Engines,

Motor Wagon Gas Engines,

Stationary Gas Engines

High-Speed Steam Engines,

Electric Motors and Dynamos

OFFICE AND SHOW ROOKS:

WING'S DISC FAN,
With Electric Motor Direct-Connected. 109 LIBERTY STREET. N rW YORK

Ruhiorf Induction Coils of any Size.

Binding Poets, Scientific Experimental Work, Flat
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

Internatitnal Electric Co., 76 BeekmanSt., N.Y

Flush Switches. Arm Switch

Fuse Carriers, Etc.

THE BEST DRY BATTER

» BATTERY c0
'

Ha:

MANUFACTURtD 8V
VITALIS HIMMER

The Pioneer Ms ker or Dry Bsttat
in the United States.

Our Prices can not be Bea
and our Batteries are Guars
^eed Perfect. All sires a}
shapes made to order on sh
notice.

Bicycle electric bell and h
tery complete sent to any
dress on receipt of price, $2.(

Sample Dry Battery and B
sent to any address, express pi

paid, on receipt of $1.00.
Special Dry Cells made f

medical batteries. Write if

prices and discounts to the t rai

VITALIS HIMMER,
161 William St., Hew Toi.



The Electrical Age.
tablished 1883.

L. XX.—No. 543

An Illustrated Weekly Electrical Journal.

NEW YORK, OCTOBER 9, 1897.

10 cents per copy

Subscription, 02.SO p«tr year.
Foreign < ouuerlex, £3.50 per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

A.ON',*
1893.

"WORLD'S FAIR. MEDAL FOR RUBBER
INSULATION.

THE STANDARD FOR "^^^"-
;

,.--^^""" RUBBER INSULATE k

RES, OKONITE TAPE. MANSON TAPE, CANDEE WEATHERPROOF WIRES.
llari) l. (iA\nRK,i .,,„„.„ THE OKONITE CO., Ltd., Sole Manufacturers, gbo. t. MAirconr. General sup t.DIRA\T <HKKVEK,} Mnna^e"- 253 BROADWAY. NEW YORK. W. H. HODGINS, Secretary.

E ONLY RUBBER INSULATION KCCCIV NG MEBALS OF »W»«i »T WORLD'S

INSULATED WIRES and CABLES;
AERIAL, CMDKRGROUWD. SUBMAR1WB, aad

INTERIOR CSE.

KBRITB T-A-PX-
W. R. BRiXEY, Mm.,

203 BROADWAY, NEW YORK.
WALLACE ELECTKI0 CO.. Waetarn A Rents. Caicagn. 111.

CALIFORNIA ELECTRIC WORKS. San Francisco, Cal.

M. DU PEROW, Washington, D. C.
ABE MARK.

The Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225-237 WEST 28TH ST.. NEW YORK.
MANUFACTURERS OP

Submarine Cables
OF ALL SIZES AND DESCRIPTIONS.

"SAFETY" Navy Marine Wires and Cables used exclusively

on the principal U. S War Vessels.

Electric Railway Feeder Wires, "Safety" Undereround Cables,
"Kequa White Core" and "Safety" Wire.

YDRAUUC PRESSES
and HIGH PRESSURE HYDRAULIC WORK.
Presses, Valves, Hydraulic Lifting Jacks,

Fittings, Dies, Etc. Polishing Machinery.

Watson -Stillman Co., - 204 to 210 E. 43d St. N. Y.

Skkp fob Catalogue II.

STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Recharged on Incandescent Circuit.

Long Life. Quick Recuperation.

AMPERE
DRY
BATTERY.

Weight, \Yx lbs. Size, 5#x2tf.

PRICE. 60Cts. Liberal Discounts.
Trial Samples on receipt of 30 Cts.

84 PEARL ST.,

BROOKLYN, N. Y.Ampere Mfg. Co,

JABIRSHAIA/
B INSCLATRD «sf ^F

WIRES AND CABLES.
LENiflZOOD WORKS,

YONKERS, *0\ TT.

NEW YORK OFPICE, 15 CORTLAIXDT STREET. TELE-
PHONE CALL, 191 CORTLA.\nr.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by "The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 177 TIMES BLDG., N.Y.

A New Power Wheel

The cazin wheel.
(Pat. March 1«, 1897.)

Operated by Water or Steam.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.,

120 LIBERTY STREET,
NEW YORK.

STANDARD UNDERGROUND CABLE CO.,

Cables.Wires, Conduits, j\\± Conduits, Cables,Wires.

To Get the Best Buy

OF ALL KINDS FOR ALL

New York. Pittsburg.

Wires and Gables

CUSSES OF SERVICE.

Chicago. St. Lonis.

HARD RUBBER GOODS
For Electrical am' Mechanical Pnrpohcsa Specially.

Tolonhnno Roooiuarc Phonograph Tubes, Dook Insuia-
IblBjJIIUIIC ncbClVBIO, tors, Magnel Heads, Battery

Watnh Paeo Danoiuorc fells, sounder Covers, Relay
WlOlbU UdOC ncbClVCloi Covers, Cord Adjusters, Sot

Bushings, Switch Handles. Key Km >i>s. Nipples.
Manufacturers of Hard Rubber Bod, Sheet and Tubing.

THE GOODYEAR VULCANITE COMPANY,
Office: 353 Broadway, N.Y. Factory: Morrisville, Pa.

M. Dittenhoefer, Gen'lMgr. Geo. Petlin K er, M^-r. Elec'l Dept.

A. L. BOGART CO.
Successors to A. L. BOGART.

50 East 20th Street, - New York.
MAMKAi 1IKERS OF

ELECTRIC GAS LIGHTING SPECIALTIES.

The bartholdi automatic.
Frictional Machines. Multiple Burners.

Dynamo Gas Lighting Torches.

Telephone No. S07 18th St.
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INDIA
MICA

UNCUT AND CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats,
Largs Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

A. O. SCHOONMAKER, Importer,
156 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H. H. Williamson, 52 Public Squ»»e

Cleveland, Ohio; Hayes & Arthur, Cuyahoga liuilding, San Francisco; Central Union
Brass Co. 823 North Second at., St. Louis, Mo.; John Chila, 1563 Monadnock Bldg., Chicago, 111.

e. w. coe.

T. G. SELLEW.
ROLL TOP DESKS,

BOOKKEEPERS' CYLINDER AND FLAT TOP DESKS.
CHAIRS, COUCHES. LOUNGES, TABLES.

OFFICE FURNITURE OF EVERY DESCRIPTION.

I I I FULTON ST.. - NEW YORK.
THEO. GOLDSMITH

MAGIC lanterns;
ADAPTE D FOR

Electric Light,Lime Light,

5 Oil Light* ^nter/vsPARTs FOR AIBO^ can be v
'* POK ^ OBTAINED SEPARATELY-

SEND FOR CATALOGUE TO ,_

2J.8 CENTRE ST, N.Y.

Who can tali
of some atsar
thing topatecWanted-An Idea

Protect your Ideas; they may brine yom weaft
Write JOHN WEDDKRBUKN & CO., Patent At*
Beys. Washington, D. C, for their $1,800 priae off
and list of two hundred Inventions wanted.

L. J. WING & COMPANY,
-) SPECIALTY (-

ISOLATED ELECTRIC LIGHTING PLANTS

USING GAS ENGINES FOR POWER.
MANUFACTURERS OF A\D DEALERS IN

Marine Gas Engines,

Motor Wagon Gas Engines,

Stationary Gas Engine

High-Speed Steam Engines,

Electric Motors and Dynamo

OFFICE AND SHOW ROOKS:

WING'S DISC FAN,
With Electric Motor Direct-Connected. 109 LIBERTY STREET, NEW YOR

I

Ruhmkorf Induction Coils of any Size.

Binding Posts, Scientific Experimental Work, Fin*
Wire Winding, Inventions Perfected, Small

Machinery Constructed, ate.

International Electric Co.,76 BeekmanSt., N.Y

Flush Switches. Arm Switch.

Fuse Carriers. Etc.

THE BEST DRY BATTB
MANUFACTURED BY I

VITALIS HIMMEF
The Pioneer Maker or Dry Bsfl

in the United States.J
Our Prices can not be

and our Batteries are Gufl
teed Perfect. All siztj

shapes made to order on]
notice.

Bicycle electric bell an
tery complete sent to ar.i

dress on receipt of price, I

Sample Dry Battery an
"

sent to any address, expre-i

paid, on receipt of Si.oo.

Special Dry Cells ma
medical batteries. Wr
prices and discounts to the) I

VITALIS HIMME R
161 William SU, Hw 1

I



1882. STREET RAILWAY CONVENTION NUMBER. 1897.

The Electrical Age.
Established 1883. An Illustrated Weekly Electrical Journal. 10 cents per copy

VOL. XX.—No. 544. NEW YORK, OCTOBER 16, 1897.
Subscription, 02.SO per year.

Foreign Countries, $3.50 per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

*!W> 1893.

'WORLD'S FAIR, MEDAL FOR RUBBER
INSULATION.

THE STANDARD FOR TRADE MARK RUBBER INSULATION.

OKONITE WIRES, OKONITR TAPE. MANSON TAPE, CANDEE WEATHERPROOF WIRES.
willard l. ca^dke.i Mnlll,„«. r. THE OKONITZ CO., Ltd., Sole Manufacturers, geo. t. manson. General supt.
H. DURAXT < HEKVEKj lMa,,B '- er9

253 BROADWAY. NEW YORK. W. H. HODGIW8, Secretary.

_
THC ONLV RUBBER INSULATION AECE4V NO MEDAL* OF AWARB AT WORLO'B

INSULATED WIRES and CABLES;
VKRIAL, UNDKRGROUND, SUBMARINE, and

INTERIOR USE.

KBRITE T.A.PJR.
W. R. BRIXEY, Mm.,

203 BROA DWAY, NEW YORK.
WaJXaCE ELECTRIC CO., Waetarn Agents. Chicago, 111.

.. }r MA CALIFORNIA ELECTRIC W0BK8, 8an Francisco, Cal.inn vc mnna.
m. DU PEROW, Washington, D. C.

The Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225-237 WEST 28TH ST., NEW YORK.
MANUFACTURERS OF

Submarine Cables
OF ALL SIZES AND DESCRIPTIONS.

"SAFETY" Nary Marine Wires and Cable* used exclusively

on the principal U. S War Vessels.

Electric Railway Feeder Wires, "Safety" Underground Cables,
"Kequa Wh.te Core" and "Safety" Wire.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by "The Electrical World." Recommended by The Electrical Age.

W. A. ROSEN BAUM, 177 TIMES BLDG., N. Y.

WATER WHEELS
IMPULSE OR TURBINE WHEELS
FURNISHED OR INSTALLED IN
HYDRAULIC POWER PLANTS OF
EVERY DESCRIPTION.

<

SPECIAL ELECTRICAL MACHINERY WITH
WATER MOTOR COMPLETE FOR

DOMESTIC LIGHTING.

SEND FOR CATALOGUE.

UYDRAULIC PRESSES
I I and HIGH PRESSURE HYDRAULIC WORK.

Presses, Valves, Hydraulic Lifting Jacks,

Fittings, Dies, Etc. Polishing Machinery.

The Watson- Still man Co., - 204 to 210 E. 43d St. N Y.

Smtp fob Catalogue II.

STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Recharged on Incandescent Circuit.

Long Life. Quick Recuperation.

AMPERE Sattery.
Weight. Wt lbs. Size, 5>^x2X.

PRICE. 60 Cts. Liberal Discounts.
Trial Samples on receipt of 30 Cts.

84 PEARL ST.,

BROOKLYN. N. Y.

American Impulse Wheel Co. of N. Y.

120 LIBERTY STREET.

STANDARD UNDERGROUND CABLE CO.,

Cables.Wires, Conduits, 4/1V Conduits, Cables,Wires.

To Get the Best Buy

OF ALL KINDS FOR ALL

New York. Pittsburg.

Wires and Gables

CUSSES OF SERVICE.

Chicago. St. Louis.

Ampere Mfg. Co.,

HABIRSH A1A/
INSULATED «sf ^sf

WIRES AND CABLES.
GLENWOOD WORKS,

TONKERS, *0\ "S-.

NEW YORK OFFICE, 15 CORTLANDT STREET.
PHONE CALL, 191 CORTLANDT.

TELE-

HARD RUBBER GOODS
For Electrical aur" Mechanical Purposes a Specially.

Tolonhnno Roooivore Phonograph Tubes, Hook Insuia-
lolGJJIIUIIC ncUcllBlo, tors, Ma-mi ii. .ids. Battery

Watoh Paco Ronoiuorc * ells
- Sounder Covers, i

IVQlbU UdOC ncUClTClo, Covers, Cord Adjusters, 8o<

Bushings. Switch Handles. Key Knobs, Ntppli
Manufacturers of Hard Rubber Bod, shed and Tubing.

THE GOODYEAR VULCANITE COMPANY,
Office: 353 Broadway, N.Y. Factory: Morrisville, Pa.

M. Dittenhotfer, Gen'IMgr. Geo. Pellin^er, Mgr. Elec'l Dept.

A. L. BOCARTCO.
Sucoessors to A. L. BOGART.

50 East 20th Street, - New York.
HAHCFAI I'l'KERS ilf

ELECTRIC GAS LIGHTING SPECIALTIES,

THE BARTHOLDI AUTOMATIC.
Frictional Machines. Multiple Burners.

Dynamo Gas Lighting Torchts.

Telephone No. S07 IHih St.
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INDIA
MICA

UNCUT AND CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats,
Largo Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

A. O. SCHOONMAKER, Importer,
166 WILLIAM STREET, NEW YORK.
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OFFICE FURNITURE OF EVERY DESCRIPTION.

I I I FULTON ST., - NEW YORK.
THEO. GOLDSMITH.

INDEX TO ADVERTISERS.
Ampere Mfg. Co i

Associated Trade and Industrial Press x

Automatic Circuit Breaker Co vii

American Impulse-Wheel Co i

Beseler, Chas ii

Bogart Co., A. L i

Bonville, Edward x

Brixey, W. R i

Bubeck & Co. , E iv

Cazin, Max «... ii

Consolidated Typewriter Exchange xi

Eastman Kodak Co xiii

Edison Decorative & Miniature Lamp Dept vii

Egbert, F. W. ii

Empire City Electrotype Co iv

Gleason Mfg. Co., E. P vi, xiii

General Incandescent Arc Light Co xi

i

Goodyear Vulcanite Co i, ix

Gordon-Bun.ham Battery Co vii

Hanfeld, B. & E vii

Hatiel & Buehler ii

Habirshaw Wires and Cables i

Hinds, C. H vii

Himmer, Vitalis ii

Hull, J. H xiii

International Electric Co ii

International Hotel x

Jordan Bros i ; i

Knapp Electric & Novelty Co x
Krantz, H xi

Lieber Publishing Co vii

Marshall, Wm -. x

Mclntire Co., C iii

Newton Appliance Co ii

New York Telephone Co vii

Niagara Falls iv

Okonite Co., Ltd., The i. iii

Otis Brothers & Co xiv

People's ii

Peckham Motor Truck & Wheel Co xii

Prentiss Clock Improvement Co. , The x

Robertson & Sons, J as. R ii

Rosenbaum, Wm. A i

Safety Insulated Wire & Cable Co i, ix

Schoonmaker, A. O ii

Sellew, T. G., & Co ii

Schiff, Jordan & Co vi

Smith, A. T x

Standard Underground Cable Co i

Sterling Supply and Mfg. Co v

Stucky & Heck ii

Triumph Electric Co v

Tupper, W. W. & Co vii

Vosburgh, Mfg. Co., Limited, W. C vi

Watson-Stillman Co i

Weston Electrical Instrument Co 242
Whitney Electrical Instrument Co xiii

Worcester Polytechnic Institute xi

Zimdars & Hunt ii
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35 N. J. K. R. Ave., Newark, IV. J.

Mclntire Patent Connector
AND TERMINALS.

Fuse Wire, Fuse Link* and Strips.

C. MclrxTIRE CO.
15 Franklin ^t., Newark, IV. J.

A O JETUTC -$25 to $50 per weekHUE. II I C* easy! You work right
around home. A brand new thing. Write to us
quick! You will be surprised at how easy it can be
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"PEOPLE'S," 3941 Market St.,
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JORDAN BROS.,
ELECTRICIANS

and MACHINISTS.
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MAGIC LANTERNS
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ELECTRICAL ENGINEERS
AND CONTRACTORS
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THE ELECTRICAL AGE.
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ZIMDARS A. HUNT.
General Electrical Contractor, "Wiring
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Electrical Engineers and Contractors. 114
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F. W. EGBERT,
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dynamos and motors, famishes electric light p
for residences, run by steam, hvdrant-watei
natural water supply. Save monev bv em
ing me with k. Will oau'onn

-i ;il. All manufacturers' pamphlets kept
file for information of custon

WANTS, FOR SALE, ETC.

ON INSTALMENTS
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How to make Telephones, and all
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ELECTRICAL AGE, - World Bldg., N. Y.
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Binding Posts, Scientific Experimental Work, Fln»
Wire Winding, Inventions Perfected, Small
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International Electric Co.,76 BeeknianSt., NX
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THE BEST DRY BATTERY
MANUFACTURED BY

VITALIS HIMMER,
The Pioneer M»ker of Dry Batteries

In l he United Slates
Our Prices can not be Bt t,
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teed Perfect. All sizes ay bal
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tery complete sent to any .

dress on receipt of price, ^2.<j
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on the principal U. S - War Vessels.

Electric Railway Feeder Wires, "Safety" Underground Cable*,
"Keq'ja W'h.te Core" and "Safety" Wire.
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Trial Samples on receipt of 30 Cts.
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Former Manager, now successor to the Patent Iiusinex* heretofore conducted
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WATER WHEELS
IMPULSE OR TURBINE WHEELS
FURNISHED OR INSTALLED IN
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THE BARTHOLDI AUTOMATIC.
Frictional Machines. Multiple Burners.

Dynamo Gas Lighting Torches.

Telephone \o. 507 lSlh St.
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35 N. J. R. R. Ave., Newark, N. J.
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xOil Light & .m4TErnsP>\RTS FOR A!BOvt can be••>iO run rw ortainfd separately."« run i-"" OBTAINED SEPARATELY.
SEND FOR CATALOGUE TO ,^

mlI.VMZ\ttmtl
218 CENTRE ST, N.Y.

ELECTRICAL ENGINEERS
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ZIMDARS A HUNT.
General Electrical Contractor. Wiring
complete plants, etc. 127 Fifth Ave., New
York. V. T.

HATZEL .V BUEHLER «
Electrical Engineers and Contractors. 114

F. W. EGBERT,
(Formerly with the Edison G*»nl. Elec. Co.)
Prac. Elec. Engineer, General Elec. Con-
structing and Repairs, Elec. and Lhtg.
Sups. Bennett Bldg., N. Y. Branch, 48
Arrietta 8t.. Tompklnsville. R. I.

MAX CAZIN,
1108 Bioomfield St.. Hohoken. N. J.. Practical Elec-
trician and Machinist, overhauls t;cctrical and
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ON INSTALMENTS
INDICATORS, PLANLMETFRS AND
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Telephone *~Books.
How to make Telephones, and all

about them.
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ELECTRICAL AGE, - World Bldg., N..I.
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Binding Posts, Scientific Experimental Work, Fin*
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co..76 BeekmanSL, N.Y-

Flush Switches. Arm Switch,

Fuse Carriers, Etc.

THE BEST DRY BATTERY
MANUFACTURED BY

VITALIS HIMMER,
The Pioneer BUkerof Dry Batteries

in the United Slates
Our Prices can not be Beat,

and our Batteries are Guaran-
teed Perfect. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for

medical batteries. Write for
prices and discounts to the trade.

VITALIS HIMMER, 1

169 William St., >ew lerk.
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Manufacturers of Hard Rubber 1 I and Tubing.

THE GOODYEAR VULCANITE COMPANY,
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A. L. BOGART CO.
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50 East 20 th Street, - New York.
.MANIFACTI RERS OF

ELECTRIC GAS LIGHTING SPECIALTIES.

THE BARTHOLDI AUTOMATIC.
Frictional Machines. Multiple Burners.

Dynamo Gas Lighting Torches.

Telephone No. 5U7 18th M

The Printed Wrappers used by this Journal are addressed by Wallace &. Company, of 298 Broadway, New York City
by their new Automatic Addressing Machine, In which no type Is used.
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done. Send us your address anyway. It* will be to
your interest to investigate. Write to-dav. Address

"PEOPLE'S," 3941 Market St.,

Philade'phia, Pa.

JORDAN BROS.,
ELECTRICIANS

and .MACHINISTS.
Dynamo, Moter and Arc Light Repairing. Commuta-
tors Installed, re-filled, and ali kinds of Armatures
re-wound. Large Commutators turned without re-
moving armature Experimental work a specialtv.
116 Maiden Lane, New York. Telephone call, 3035
Cortlandt.

MAGIC LANTERNS
ADAPTE. D FOR

Electric Light, Lime Light,

xOil Light * .m^terns
P>\RTS PflR A^5, CAN BE"'^ rur\ rvw 0BTAlNED separately.
SEND FOR CATALOGUE TO ,

218 CENTRE ST, N.Y.

ELECTRICAL ENGINEERS
AND CONTRACTORS

RECOMMENDED BY

THE ELECTRICAL AGE.
Advertisements of 4 lines or less under IhU head

g>26 per year, additional lines at proportionate
rates.

ZIMDARS A HUNT.
General Electrical Contractor. Wiring
complete plants, etc. 127 Fifth Ave., New
York- N. Y.

HATZEL & BUEHLER "
Electrical Engineers and Contractors. 114

"^"th Av»nue, N-w York.

F. W. FCBERT,
(Formerly with the Edison Genl. Eleo. Co.)
Prac. Elec. Engineer, General Eiec. Con-
structing and Repairs, Eleo. and Lhtg.
Sups. Bennett Bldg., N. Y. Branch, 48
Arrietta St., Tompklnsville, 8. I.

MAX CAZIN,
1108 Bioomfield St.. Hoboken. N. J„ Practical Elec-
trician and Machinist, overhauls e'ectrical and
steam-plants, contracts for installing and wiring
large and small plants in and out of citv, repairs
dynamos and motors, furnishes electric light plants
for residences, run by steam, hvdrant-water, or
natural water supply. Save money by entrust-
ing me with your work. Will call" "on request bv
postal. All manufacturers' pamphlets kept on
file for information of customers.

WANTS, FOR SALE, ETC.

ON INSTALMENTS
INDICATORS, PLANIMETFH8 AND

WHEELS. Fully Go-muteed.
• IN, FOR OUR NEW CA'ALOO.

JA.8. L. KOBIBTSON * SO\8. 204 Fulton Ft., N. T.

Telephone * Books.
How to make Telephones, and all

about them.

SEND FOR LIST,

ELECTRICAL AGE, - World Bldg., N. 1 ,

Ruhmkorf Induction Coils of any Size.

Binding Posts, Scientific Experimental Work, Fina
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co.,76 BeekmanSt., N.Y

Flush Switches. Arm Switch.

Fuse Carriers, Etc.

THE BEST DRY BATTER \
MANUFACTURED BY

VITALIS HIMMER,,
The Pioneer 31* ker of Dry Batteri

in the United States
Our Prices can not be Bea -

.

and our B-tteries are Guarai
teed Perfect. All sizes an
shapes made to order on shoi
notice.

Bicycle electric bell and ba,.

tery complete sent to any ac
dress on receipt of price, $2.cw
Sample Dry Battery and Ba.

sent to any address, express pre
paid, on receipt of $1.00.

Special Dry Cells made fc|

medical batteries. Write f.J
prices and discounts to the tradij

VITALIS HIMMER,
16J William St., New Toi

1
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The Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225-237 WEST 28TH ST , NEW YORK.
MANUFACTURERS OF

Submarine Cables
OFALL SIZES AND DESCRIPTIONS.

"SAFETY" Xavj Marine Wires and Cables used exclusively

on the principal U. S- War Vessels.

Electric Railway Feeder Wires, "Safety" Undereround Cables,
"Keq'ja Wh.te Core" and "Safety" Wire.

HYDRAULIC PRESSES
1 I and HIGH PRESSUEE HYDRAULIC WORK.

Presses, VaWes, Hydraulic Lilting Jacks,

Fittings, Dies, Etc. Polishing Machinery.

The Watson- Stillman Co., • 204 lo 210 E. 43d St. N Y.

Send fob Catalogue II.

STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Itecharged on Incandescent Circuit.

Long Life. Quick Recuperation.

AMPERE BATTERY.
Weight. Wt lbs. Size, 5#x2X.

PRICE. 60Cts. Liberal Discounts.
Trial Samples on receipt of 30 Cts.

84 PEARL ST.,

BROOKLYN, N. Y.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by "The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 177 TIMES BLDG., N.Y.

WATER WHEELS
IMPULSE OR TURBINE WHEELS
FURNISHED OR INSTALLED IN
HYDRAULIC POWER PLANTS OF
EVERY DESCRIPTION.

SPECIAL ELECTRICAL MACHINERY WITH
WATER MOTOR COMPLETE FOR

DOMESTIC LIGHTING.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.

120 LIBERTY STREET.

STANDARD UNDERGROUND GABLE CO.,

Cables,Wires, Conduits, i/i\i_ Conduits, Cables,Wires.

To Get the Best Buy

Ampere Mfg. Co.,

2 CENT STAMPS should
always be enclosed with

your orders for books, etc.

Please remember this and
save publisher expense, time
annllabor.

OF ALL KINDS FOR ALL

\ew York. Pittsburg.

Wires and Gables

CUSSES OF SERVICE.

Chicago. St. Loals.

HARD RUBBER GOODS
For Electrical anr Mechanical Purposes a Specially.

TdonhnnO RonaiUOrC Phonograph Tubes, Hook Insuia-
IClCfJIIUIIC nCUCllClO, tors, Magnet Heads, Batten

Watnh fiflCO Ronoiuorc (ells
- Sounder Covers, R(

ViaiUU UflOG llCliClVClO, Covers. Cord Adjusters, 8ocl
Bushings, Switch Handles. Key Knobs. Naples.

Manufacturers of Hard Rubber Rod, Sheet and Tubing.

THE GOODYEAR VULCANITE COMPANY,
Office: 353 Broadway. N.Y. Factory: Morrisville, Pa.

M. Dittenhcxfer, Gen'IMgr. Geo Pellinper, Mgr. Elect Dept.

A. L. BOGART CO.
Successors to A. L. BOGART.

50 East 20th Street, New York.
M.VNLFACTCRERS OK

ELECTRIC GAS LIGHTING SPECIALTIES.

THE BARTHOLDI AUTOMATIC.
Frictional Machines. Multiple Burners.

Dynamo Gas Lighting Torches.

Telephone \o. S07 18th St.

The erinted Wrappers used by this Journal are addressed by Wallace & Companv.of 298 Broadway, New York City,

by ihelr new Automatlo Addressing Machine, in whioh no type is used.
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UNCUT AHD CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats,

Larg. Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

A. O. SCHOONMAKER, Importer,

156 WILLIAM STREET, NEW YORK.
Western Agents whh full stock on hand; H. H. Williamson, $2 Public Squ<«o

m m m m ^m Cleveland, Ohio; Hayes & Arthur, Cuyahoga Building, San Francisco; Central Union

Brass Co. 823 North Second St., St. Louis, Mo.; John Chila, 1563 Monadnock Bldg., Chicago, 111.
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I I I FULTON ST., - NEW YORK.
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Watson-Stillman Co >
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Whitney Electrical Instrument Co xiii

Worcester Polytechnic Institute xi

Zimdars& Hunt "

DYNAMO and ARMATURE
Rewinding Repairing and Reconstructing Armature.,

Dynamos.Bailway Motora.Tranaformers, Commutators.

Stucky & Heck Electric Mfg. Co., Ltd.,

35 N. J. K. R. Ave., Newark, Tt. J.

Mclntire Patent Connector
AND TERMINALS.

Fuse Wire, Fuse Links and Strips.

C. MclNTIRE CO.
15 Franklin Ht„ Newark, N. J.

APFIUTQ —$25 to $50 per weekHu k II I ^9 easy! You work right
around home. A brand new thing. Write to us
quick! You will be surprised at how easy it can be
done. Send us your address anyway. It will be to
your interest to investigate. Write to-day. Address

"PEOPLE'S," 3941 Market St.,

Philadelphia, Pa.

JORDAN BROS.,
ELECTRICIANS

and MACHINISTS.
rynamo, Moter and Arc Light Repairing, Commuta-
tors Installed, re-filled, and ali kinds of Armatures
re-wound. Large Commutators turned without re-
moving armature- Experimental work a specialty.
116 Maiden Lane, New York. Telephone call, 3035
Cortlandt.

MAGIC LANTERNS
ADAPTE. D FOR

Electric Light, Lime Light, l

sOil Light* ,^ter/vsP>\RTS FOR r\BOV*- CAN BE
*r\ • o run rv obtained separately . I

SEND FOR CATALOGUE TO , I

CiAi BESELERyr^ I

218 CENTRE ST, N.Y.

ELECTRICAL ENGINEERS
AND CONTRACTORS

RECOMMENDED BY

THE ELECTRICAL AGE.
Advertisements of 4 lines or less under this head

$26 per year, additional lines at proportionate
rates.

ZIMDARS tL HUNT.
General Electrical Contractor*. Wiring
complete plants, etc. 127 Fifth Ave., New
York. N. Y.

HATZEL A BUEHLER »
Electrical Engineer* and Contractors.

Fifth Avenue, New York.
114

F. W. EGBERT,
(Formerly with the Edison Genl. Eleo. Co.)
Prac. Elec. Engineer. General Eleo. Con-
structing and Eepalrs, Eleo. and Lhtg.
Sups. Bennett Bldg., N. Y. Branch, ii
Arrletta 8L, Tompklnsvllle. 8. I.

MAX CAZIN,
1108 Bioomfield St.. Hoboken. N. J., Practical Elec-
trician and Machinist, overhauls electrical and
steam-plants, contracts for installing "ind wiring
large and small plants in and out of city, repairs
dynamos and motors, furnishes electric light plants
for residences, run by steam, hydrant-water, or
natural wTater supply. Save money by entrust-
ing me with your work. Will call' on request by
postal. All manufacturers' pamphlets kept on
file for information of customers.

WANTS, FOR SALE, ETC.

ON INSTALMENTS
INDICATORS, PLANIMETERS AND

WHEELS. Fully Guaranteed. I

• r-NO FOR OUR NEW CATALOG.
|

JAS. L. BOBEBTSON & 80^'8.. 204 Fulton St., N. 1

1

Telephone * Books.)

How to make Telephones, and ail f

about them. J»

SEND FOR LIST.

ELECTRICAL AGE, - World Bldg., N. Y.

Ruhmkorf Induction Coils oi any Size.

Binding Posts, Scientific Experimental Work, Fine
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co.,76 BeekmanSt., N.Y

Flush Switches. Arm Switch,

Fuse Carriers, Etc.

THE BEST DRY BATTERY

^TM — MANUFACTURED BV
VITALIS HIMMER,

The Pioneer Maker of Dry Bat ttries
in the United Siales

Our Prices can not be Beat,
and oar Batteries are GUARAN-
TEED Perfect. All sizes and;
shapes made to order on ;hort
notice.

Bicycle electric bell and bat-
tery complete sen* to any ad-
dress on rtceipt 1^ -ice, $2.00.
Sample Dry E tnd ' and Bell

sent to any addret press pre-
paid, on receipt oil k>.

Special Dry Celj made for

medical batteries. \I^ V rite for

prices and discounts v, the- trade.

VITALIS HIMMER,
169 William St., l^gr iork.

/
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Submarine Cables
OF ALL SIZES AND DESCRIPTIONS.

"SAFETY" N:itt Marine Wires and Cables used exclusive!}
on the principal U.S- War Vessels.

Electric Railway Feeder Wires, "Safety" Underground Cables,
" Kequa Wh.te Core" and "Safety" Wire.
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Presses, Valves, Hydraulic Lifting Jacks,

Fittings, Dies, Etc. Polishing Machinery.
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Long Life. Quick Recuperation.

AMPERE BATTERY.
Weight. IK lbs. Size. 5#x2)i.
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84 PEARL ST.,

1 BROOKLYN, N. Y.Ampere Mfg. Co.
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ELECTRICAL EXPERT.

Former Manager, now successor to the Patent DunineHs heretofore conducted
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INDIA
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UNCUT AND CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats.
Larg* Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations

A. O. SCHOONMAKER, Importer,
166 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H. H. Williamson, p Public SquA»o

Cleveland, Ohio; Hayes & Ar thur, Cuyahoga Building, San Francisco; Central Union
Brass Co. 823 North Second St., St. Louis, Mo.; John Chila, 1563 Monadnock Bldg., Chicago, III.

• W. COE.

T. G. SELLEW.
ROLL TOP DESKS,

BOOKKEEPERS' CYLINDER AND FLAT TOP DESKS.
CHAIRS, COUCHES, LOUNGES, TABLES.

OFFICE FURNITURE OF EVERY DESCRIPTION.

I I I FULTON ST., - NEW YORK.
THEO. GOLDSMITH.

MAGIC LANTERNS
ADAPTE D FOR

Electric Licht,Lime Light,

xOil Light » .j^ter/vc

OBTAINED SEPARATELY
SEND FOR CATALOGUE TO ,

218 CENTRE ST, N.Y.

LiflFllIM^lWl

Mention the ELECTR1*

CAL AGJE when communi-

L J. WING & COMPANY,
-) SPECIALTY (-

WING GAS ENGI.NE.

WIXG'S DISC FA IV,

With Electric Motor Direct-Connected.

ISOLATED ELECTRIC LIGHTING PLANTS,

USING GAS ENGINES FOR POWER.
MANUFACTURERS OF AND DEALERS IS

Marine Gas Engines,

Motor Wagon Gas Engines,

Stationary Gas Engines,

High-Speed Steam Engines,

Electric Motors and Dynamos.

OFFICE AND SHOW ROOMS

:

109 LIBERTY STREET. NFW YORK

Ruhmkorf Induction Coils of any Size.

Binding Posts, Scientific Experimental Work, Fine
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co.,76 BeekmanSt., N.Y-

Flush Switches. Arm Switch.

,,,vn I'WflHIMhl

Fuse Carriers, Etc.

THE BEST DRY BATTERY
MANUFACTURED BY

VITALIS HIMMER,
The Pioneer Makerof I»rr flatteries

In the I' lined S.ntt>.

Our Prices can not be Beat,
and oar Batteries are Guaran-
teed PFRTtCT. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for
medical batteries. Write for
prices and discbunts to the trade,

VITALIS HIMMER,
169 William St., >ew lork.

V BATTERY <*
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Electric Railway Feeder Wires, "Safety" Underground Cables,
" Rcq'ja Wh.te Core" and "Safety" Wire.

STANDARD UNDER6R0UND CABLE CO.,

Cables, Wires, Conduits, j/_ y Conduits, Cables, Wires.
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WATER WHEELS
IMPULSE OR TURBINE WHEELS
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HYDRAULIC POWER PLANTS OF
EVERY DESCRIPTION.

SPECIAL ELECTRICAL MACHINERY WITH
WATER MOTOR COMPLETE FOR
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American Impulse Wheel Co. of N. Y.
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STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Recharged on Incandescent Circuit.

Long Life. Quick Recuperation.

AMPERE
DRY
BATTERY.

Weight. IK lbs. Size, 5Xx2X.

PRICE. 6O Cts. Liberal Discounts.
Trial Samples on receipt of SO Cts.

S4 PEARL ST.,

BROOKLYN. N. Y.Ampere Mfg. Co.,

I The Electrical Exhibition I

In Madison Square Garden in 1898 will present the grandest aggregation of

Electrical Appliances ever shown under one root.

It is to be an object lesson for the public in applied electricity.

It is to be a post-graduate course for the engineer.

Application for space should be promptly made to

rin^+ni^ni c„„„r,:*:~~ n„ 15 cortlandt street,
tlectrical exposition Lo., new york city. §

The Printed Wrappers used by this Journal are addressed by Wallace & Company, of 298 Broadway, New York City
by their new Automatic Addressing Machine, in whloh no type is used.
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INDIA
MICA

UNCUT AHD CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats.

Larg« Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

A. O. SCHOONMAKER, Importer,
1S6 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H. H. Williamson, 52 Public Squ**e

Cleveland, Ohio; Hayes & Arthur, Cuyahoga Huilding, San Francisco; Central Union

Brass Co. 823 North second at., St. Louis, Mo.; John Chila, 1563 Monadnock Blag ,
Chicago, 111.

f

1

T. G. SELLEW,
ROLL TOP DESKS,

BOOKKEEPERS' CYLINDER AND FLAT TOP DESKS.
CHAIRS, COUCHES, LOUNGES, TABLES.

OFFICE FURNITURE OF EVERY DESCRIPTION.

I I I FULTON ST., - NEW YORK
e. w. coe. THEO. GOLDSMITH

MAGIC LANTERNS
ADAPTED FOR

Electric Light,Lime Light,

5 Oil Light * ^mter/vs
OBTAINED SEPARATELY.

SEND FOR CATALOGUE TO ,

CHJAi B)ESELER,^9
218 CENTRE ST, N.Y.

Mention the ELECTB1*

CATj AGE when communis

fating with advertisers.

L J. WING & COMPANY,
-) SPECIALTY (-

ISOLATED ELECTRIC LIGHTING PLANTS,

USING GAS ENGINES FOR POWER.
MANUFACTURERS OF AMD DEALERS IN

WING'S DISC FAN,
With Electric Motor Direct-Connected.

Marine Gas Engines,

Motor Wagon Gas Engines,

Stationary Gas Engines,

High-Speed Steam Engines,

Electric Motors and Dynamos.

OFFICE AND SHOW BOOMS:

109 LIBERTY STREET. NEW YORK

Ruhmkorf Induction Coils of any Size.

Binding Posts, Scientific Experimental Work, Fin*
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co.,76 BeekmanSt., N.Y

Flush Switches. Arm Switch,

Fuse Carriers, Etc.

THE BEST DRY BATTERY
MANUFACTURED BV

VITALIS HIMMER,
ThePioni-f r M' keror ]>rj lotteries

In i he United Slates
Our Prices can not be Beat,

and our Batteries are Guaran-
teed Perfect. All sizes and
shapes mp-de to order on thort
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on rtceipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for
medical batteries. Write for
prices and discounts to the trade.

VITALIS HIMMER,
161 Wlllisa St., »w I erk.



The Electrical Age.
Established 1883.

VOL. XX.—No. 550

An Illustrated Weekly Electrical Journal.

NEW YORK, NOVEMBER 27, 1897.

10 cents per copy

Subscription, $2.SO per year,
foreign CountrlpH. £3.30 per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FOR

>lON/>
1893.

WORLD'S FAIR. MEDAL FOR RUBBER
INSULATION.

RUBtFR INSULATION
TR/*nir MARK

OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIRES.
willard L. (.\\nFE,i

Man(lgere THE OKONITE CO., Ltd., Sole Manufacturers, geo. r.jw \\«»v. General supt.
II. DIBAXT CHEE1 253 BROADWAY, NEW YORK. \V. H. IIOIH.I V-. Secretary.

TH.. V.NL- RUBBtR INSULATION BECEIV NO MEDALS OF AWAR» AT W.RLO'S

INSULATED WIRES and CABLES:
\BRI4L. r.\DKHG«(U\D. SUBMARINE, as 4

IMKKIOK USE.

-FC B-i 1-t THPT3 TJb.T*T£.
W. R. BRIXEY, Mm.,

203 BROA DWAY, NEW YORK.
WAXLiCE ELECTRIC CO., Waatarn A pent*. Chicago. 111.

TRADE MARK CALIFORNIA ELECTBTC WORKS. San Francisco. (_al.irtmvc mtnA. M 1)V pEROW Washington, D. (!.

Ihe Safety Insulated to ire & Cable Co.,
LEONARD F. REQUA, General Manager,

225-237 WEST 28TH ST., NEW YORK.
MANUFACTURERS OF

Submarine Cables
OF ALL SIZES AND DESCRIPTIONS.

"SAFETY" NaTy Marine Wires and Cables used exclusively

on the principal U. S War Vessels.

Electric Railway Feeder Wires, "Safety" Underground Cables,
"Kequa Wh.te Core" and "Safety" Wire.

STANDARD UNDERGROUND GABLE CO.,

Cables,Wires, Conduits,

To Get the Best Buy

9F ALL KINDS FOR ALL

Xew York. Pittsburg.

Philadelphia.

Conduits, Cables, Wires.

Wires and Gables

CLASSES OF SERVICE.

Chicago. St. Lonla.

H. B. COHO & COMPANY,
Electric Light, Heat and Power Machinery

Manufacturers of SWITCHBOARDS. GENERAL REPAIRING
OF DYNAMOS AND MOTORS.

Selling Agents: THE EDDV ELECTRIC MFG. CO.
ELECTRIC MrG. tO.

THE WARREN

ST. PAUL BUILDING, 220 BROADWAY, NEW YORK.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Rusinesa heretofore conducted
by "The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 177 TIMES BLDG., N. Y.

WATER WHEELS
IMPULSE OR TURBINE WHEELS
FURNISHED OR INSTALLED IN
HYDRAULIC POWER PLANTS OF
EVERY DESCRIPTION.

SPECIAL ELECTRICAL MACHINERY WITH
WATER MOTOR COMPLETE FOR

DOMESTIC LIGHTING.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.

120 LIBERTY STREET.

STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Recharged on lucandescent Circuit.

*~ Bauer?-

Long Life. Quick Recuperation.

AMPERE
om
BATTERY.

Weight. IK lbs. Size, 5#x;2 x

i.

PRICE. 60Cts. Liberal Discounts.
Trial Samples on receipt oi SO Cts.

S4 PEARL ST.,

BROOKLYN. N. Y.Ampere Mfg. Co.,

1 The Electrical Exhibition
J In Madison Square Garden in 1898 will present the grandest aggregation of

2 Electrical Appliances ever shown under one root.

J, It is to be an object lesson for the public in applied electricity.

It is to be a post-graduate course for the engineer.

Application for space should be promptly made to •

Electrical Exhibition Co.,
u 22?%S&£££">,

The Printed Wrappers used by this Journal are addressed by Wallace &. Company, of 298 Broadway, New York City
by their new Automatic Addressing Machine, in whloh no type is used.
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(

INDIA
MICA

UNCUT AND CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats.

Large Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

A. O. SCHOONMAKER, Importer,
156 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H. H. Williamson, 52 Public Squ^e
Cleveland, Ohio; Hayes & Arthur, Cuyahoga Building, San Francisco; Central U nios

"Brass C0T823 North Second at., St. Louis, Mo.; John Chila, 1563 Monadnock Bldg., Chicago, 111.

T. G. SELLEW,
ROLL TOP DESKS,

BOOKKEEPERS' CYLINDER AND FLAT TOP DESKS.
CHAIRS, COUCHES, LOUNGES, TABLES.

OFFICE FURNITURE OF EVERY DESCRIPTION.

I I I FULTON ST., - NEW YORK.
O W. COE. THEO. GOLDSMITH

MAGIC LANTERNS
FOR

Electric Light,Lime Light,

sOil Light* v>mter/vsP̂ RTS FOR AB°ve can be:
^

*r\l o run r\w 0BTA |NED SEPARATELY.
SEND FOR CATALOGUE TO »_

Eft ^^V&9
218 CENTRE ST, N.Y.

Mention the ELMCTM1-

CAIi AGE when communi-

tuiting with afli'prfispvs.

L. J. WINQ & COMPANY,
-) SPECIALTY (-

ISOLATED ELECTRIC LIGHTING PLANTS,

USING GAS ENGINES FOR POWER.
WING GAS ENGINE. MANUFACTURERS OF AND DEALERS IN

WING'S DISC FAN,
With Electric Motor Direct-Connected.

Marine Gas Engines,

Motor Wagon Gas Engines,

Stationary Gas Engines,

High-Speed Steam Engines,

Electric Motors and Dynamos.

OFFICE AND SHOW ROOMS:

J 09 LIBERTY STREET. NEW YORK.

its of any Size,

Binding Posts, Scientific Experimental Work, Fin*
Wire Winding, Inventions Perfected, Small

Machinery Constructed, eto.

International Electric Co. .76 Beekman St., N.Y'

Flush Switches. Arm Switch.

•#
^

</8ERTrf-

Fuse Carriers, Etc.

THE BEST DRY BATTERY
MANUFACTURrO BY

VITALIS HIMMER,
The Pionrer JUkerof Dry Batteries

in the I iniecl Slates
Our Prices can not be Beat,

and our Batteries are Guaran-
teed FtFFECT. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for
medical batteries. Write for
prices and discounts to the trade.

VITALIS HIMMER.
161 William St., >ew lork.



\

The Electrical Age.
Established 1883.

VOL. XX.—No. 551.

An Illustrated Weekly Electrical Journal.

NEW YORK, DECEMBER 4, 1897.

10 cents per copy

*Mih»criptlon, $2.50 per year.
Foreign Countries, $3.50 per year.

1SS9.

PARIS EXPOSITION. MEDAL FOR
RUBBER INSULATION. aMfe

1S93.

'WORLD'S FAIR. MEDAL FOR RUBBER
INSULATION.

THE STANDARD FOF. "i"^""-. rniiwm RUBRFP INSULftTI"N

OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIRES.
I Man** THE OKONITE CO., Ltd., S"Ie Manufacturers, GEO. T^AWBOff. General Sap*.WILLARI) L C

II. : < 'HI 253 BROADWAY, NEW YORK. \\. H. MOIl<,I\-. Secretary.

THE ONL' RUBBtR INSULATION RECEIV NG MEDALS OF AWARB AT W.flLD'S

a INSULATED WIRES and CABLES:

IV1KHIOR USE.

K1ER.IT33 T-A.I»2S.
W. R. BRIXEY, Mfr.,

203 BROADWAY. NEW YORK.
WAXL4.CE ELECTBIO CO., W-sUrn Jlrents. Chicago. 111.

TBADF MARK < '^LIFOTtNIA ELECTRIC W0RK8. San Francisco, Cal.innvc. iTinnn. M ^ pEROW Washington. D. C.

-CC^V* -V i hs Safety Insulated V.ire & Cable Co.,
LEONARD V. KLQUA, General Manager,

225-237 WEST 28TH ST., NEW YORK.
MANUFACTURERS OF

Submarine Cables
OF ALL SIZES ANO DESCRIPTIONS.

"SAFETY" Nary Marine Wires and Cables used exclusive^
on the principal V.S War Vessels.

Electric Railwav Feeder Wires, "Safety" Underground Cables,
' Keq'ja Wh.te Core" and "Safety" Wire.

STANDARD UNDERGROUND CABLE CO.,

Cables,Wires, Conduits,

To Get the Best Buy

SF ALL KINDS FOR ALL

XewYorh. Pittsburg.

Philadelphia.

Conduits, Cables, Wires,

Wires and Gables

CLASSES OF SERVICE.

Chicago. St. Lonia.

H. B, COHO & COMPANY,
Electric Light, Heat and Power Machinery

Manufacturers of SWITCHBOARDS. GENERAL REPAIRING
OF DYNAMOS AND MOTORS.

Selling Agents: THE EDDV ELECTRIC MFG. CO.; THE WARRE.A
electric mfg. co.

St. Paul Building, 220 Broadway, new York.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to (he Patent Boatnem heretofore conducted
by "The Electrical World." Recommended by The Electrical A|

W. A. ROSENBAUM, 177 TIMES BLDG., N . Y.

WATER WHEELS
IMPULSE OR TURBINE WHEELS
FURNISHED OR INSTALLED IN

HYDRAULIC POWER PLANTS OF
EVERY DESCRIPTION.

SPECIAL ELECTRICAL MACHINERY WITH
WATER MOTOR COMPLETE FOR

DOMESTIC LIGHTING.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.

120 LIBERTY STREET.

HYDRAULIC PRESSES
and HIGH PRESSURE HYDRAULIC WORK.
Presses, YaWes, Hydraulic Lifting Jacks,
Fittings, Dies, Etc. Polishing Machinery.

rhe Watson-Stillman Co.. - 204 to 210 E. 43d St. N. Y.

FOB CAXALOOUK II.

?*

1 The Electrical Exhibition I

2 In Madison Square Garden in 1898 will present the grandest aggregation of
Electrical Appliances e shown under one root.

It is to be an object lesson for the public in applied electricity.

It is to be a post-graduate course for the engineer.

Application for space should be promptly made to

Electrical Exhibition Co.,
u
22F%5S?£gr* «

The Printed Wrappers used by this Journal are addressed by Wallace & Company, of 298 Broadway, New York City
by their new Automatic Addressing Machine, in whloh no type is used.
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INDIA
MICA

UNCUT AND CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats.
Larg* Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations

A. O. SCHOONMAKER, Importer,
156 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H. H. Williamson, 52 Public Squ*»e

Cleveland, Ohio; Hayi;s & Arthur, Cuyahoga Building, San Francisco; Central Union
Brass Co. 833 North Second S«., St. Louis, Mo.; John Chila, 1563 Monadnock Bldg., Chicago, III.

o w. coc.

T. G. SELLEW,
ROLL TOP DESKS,

BOOKKEEPERS' CYLINDER AND FLAT TOP DESKS.
CHAIRS, COUCHES. LOUNGES, TABLES.

OFFICE FURNITURE OF EVERY DESCRIPTION.

I I I FULTON ST., - NEW YORK.
THEO. GOLDSMITH.

MAGIC LANTERNS
FOR

Electric Light, Lime Light,

5 Oil Light # .^hter/vs

OBTAINED SEPARATELY
SEND FOR CATALOGUE TO ,

CHAi BESELER^rt?-)
218 CENTRE ST, N.Y.

Mention the ELMCTM1-

CAJO AGE when communi-

cating with, advertiarm.

L. J. WING & COMPANY,
-) SPECIALTY (-

ISOLATED ELECTRIC LIGHTING PLANTS,

USING GAS ENGINES FOR POWER.
WING GAS ENGINE. MANUFACTURERS OF AND DEALERS IS

WING'S DISC FAN,
With Electric Motor Direct-Connected.

Marine Gas Engines,

Motor Wagon Gas Engines,

Stationary Gas Engines,

High-Speed Steam Engines,

Electric Motors and Dynamos,

OFFICE AND SHOW ROOMS:

109 LIBERTY STREET. NEW YORK

Ruhmkorf Induction Coils of any Size.

Binding Posts, Scientific Experimental Work, Fin*
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co.,76 BeekmanSt., N.Y

Flush Switches. Arm Switch.

IF

Fuse Carriers, Etc.

THE BEST DRY BATTERY
MANUFACTURED BY

VITALIS HIMMER,
The Pioneer Maker of Dry Batteries

in the United Slates
Our Prices can not be Beat,

and our Batteries are Guaran-
teed Perfect. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for
medical batteries. Write for
prices and discounts to the trade,

VITALIS HIMMER,
16S William St., Mew ork.



The Electrical Age
Established 1883. An Illustrated 'Weekly Electrical Journal. 10 cents per copy

VOL. XX.—No. 552. NEW YORK, DECEMBER 11, 1897.
Subscription, $2.30 per year.

Foreign Countries, $3.50 per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FOS

^N/>
TR'OE •'i :

',K

1893.

WORLD'S FAIR, MEDAL FOR RUBBER
INSULATION.

RUBBER INSULATION.
OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIRES.

GEO. T. MAlteOlf, General
253 BROADWAY, NEW YORK. W. H. HODGIHB, Secretary.

ivillard l. canoke.i «-„.„„„ THE OKONITE CO., Ltd., Sole Manufacturers, geo. t. maivsov General gup t.

H. DURAXT CHEEVEB,( m

THC ONI. HUBBCR INSULATION BECEIV N G MEDALS OF AWAR» AI W.HLO'S
FAIR, 1S93.

INSULATED WIRES and GABLES;
AERIAL, CNDERGROr^D. SUBMARINE, us

l.VIKRIOR USE.

W. R. BRIXEY, Mfr.,

203 BROADWAY, NEW YORK.
WAJjLA.CE ELECTRIO CO., Wa«t«rn Apents. Ckicago. 111.

*.. D c- MARK CALIFORNIA ELECTRIC WORKS. San Francisco, Cal."'*' "»«»"»• M _ Du PEROW. Washinston. D. C.

the Safety Insulated Vtire & Cable Co.,
LEONARD F. KLQUA, General Manager,

225-237 WEST 28TH ST, NEW YORK.
MANUFACTURERS OF

Submarine Cables
OF ALL SIZES AND DESCRIPTIONS.

"SAFETY" Xavj Marine Wires and Cables used excln&lrelj

on the principal L. S War Vessels.

Electric Railway Feeder Wires, "Safety" Underground Cables,
"Requa White Core" and "Safety" Wire.

STANDARD UNDERGROUND GABLE CO.,

Cables,Wires, Conduits,

To Get the Best Buy

V ALL KINDS FOR ALL I jf

.\ew York. Pittsburg. ^1^.
fhiladelphia. ?

Conduits, Cables, Wires.

Wires and Gables

CLASSES OF SERVICE.

Chicago. *t. Louis.

H. B. COHO & COMPANY,
Electric Light, Heat and Power Machinery

Manufacturers of SWITCHBOARDS. GENERAL REPAIRING
OF DYNAMOS AND MOTORS.

gelling Agents: THE EDDY ELECTRIC MFG. CO.
ELECTRIC MFG. CO.

THE WARBE.X

St. Paul Building, 220 Broadway, new York.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by "The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 177 Times Bldg., N.Y.

WATER WHEELS
IMPULSE OR TURBINE WHEELS
FURNISHED OR INSTALLED IN
HYDRAULIC POWER PLANTS OF
EVERY DESCRIPTION.

SPECIAL ELECTRICAL MACHINERY WITH
WATER MOTOR COMPLETE FOR

DOMESTIC LIGHTING.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.

120 LIBERTY STREET.

kVn Circuit ft-.

Battery-

STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Kecharged on Incandescent Circuit.

Long Life. Quick Recuperation.

AMPERE
DR¥
BATTERY.

Weight. Wt lbs. Size. 5#x

PRICE. 60 Cts. Liberal Discounts.
Trial Samples on receipt of 50 Cts.

84 PEARL ST..

BROOKLYN, N. Y.Ampere Mfg. Co.,

OPERATIVE MACHINERY AT THE ELECTRICAL EXHIBITION. fAt the first exhibition there was o^e battery of boilers. It now looks as though there would &
be at least three at the second exhibition to be held in Madison Square Garden next May.

With less room, fewer exhibits and only one entrance, enough of the trade and the public saw *
the last operative exhibit to make it profitable to the exhibitors. The next will have more room, a
wider variety of interesting exhibits and at least four entrances from 3 sides of Madison Square Garden.
The location in the Garden is exactly the same as successfully used for other operative machinery exhibits.

tJSfSSXSftSnH V^ arra
I

ns
V f° r86 ""oiurliout tho t,ui Id in- the power generated in the operative section. Correspondence invitedfrom engine, boiler, pump, eleotrioal apparatus and Bteam specialty companies Plana on appUoati

"•BSE"* ELECTRICAL EXHIBITION COMPANY, .. omJBgPigb. n«

'he Printed Wrappers used by this Journal are addressed by Wallace &. Company, of 298 Broadway, New York City
by their new Automatic Addressing Machine, in whloh no type is used.
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I

INDIA
MICA

UNCUT AKD CUT TO SIZES.

Stamped Solid Sheet Mica Segments and Rheostats,
Larg* Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

*. O. SCHOONMAKER, Importer,
156 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H. H Williamson, 52 Public Squire

Cleveland. Ohio; H vves & Arthur, Cuvihoer* Building, ^n Frindsco; Central Union
Brass Cor8a3 North Second m., St Louis, Mo.; John Chila, 1563 Monadnock Bldg., Chicag>, III

o w. cot.

T. G. SELLEW,
ROLL TOP DESKS,

BOOKKEEPERS' CYLINDER AND FLAT TOP DESKS.
CHAIRS, COUCHES. LOUNGES, TABLES.

OFFICE FURNITURE OF EVERY DESCRIPTION.

I I I FULTON ST., - NEW YORK.
THEO. GOLDSMITH.

MAGIC LANTERNS
ADAPTE D FOR

Electric Light,I_ime Light,

&Oil Light » .^terns
P*RTS FOR AfcO^ can be'

T *B run ^ OBTAINED SEPARATELY.
SEND FOR CATALOGUE TO ,

CHA1 BESELER,^^
218 CENTRE ST, N.Y.

Mention the ELJhlCTlil.

CAL AGE when communi-

cating with advertisers-

L. J. WINQ & COMPANY,
-) SPECIALTY (-

WING GAS ENGINE.

WIXG'K DISC FAN,
With Electric Motor Direct-Connected.

ISOLATED ELECTRIC LIGHTING PLANTS,

USING GAS ENGINES FOR POWER.
MANUFACTURERS OF A\D DEALERS IN

Marine Gas Engines,

Motor Wagon Gas Engines,

Stationary Gas Engines,

High-Speed Steam Engines,

Electric Motors and Dynamos.

OFFICE AND SHOW BOOMS:

109 LIBERTY STREET. NEW YORK.

Ruhmkaif Induction Coils of any Size,

Binding Posts, Scientific Experimental Work, Fin*
Wire Winding. 1 ventioua Perfected, Small

Machinery Constructed, eto.

Interna'ional Electric Co. .76 BeekmanSt., N.Y-

Flush Switches. Arm Switch.

A ill

Fuse Carriers, Etc.

THE BEST DRY BATTERY
MANUFACTURED bv

VITALIS HIMMER,
The Pioneer 31 kerofHrj flatteries

in Hie Iniieil Smlfs
Our Prices can not be Beat,

and our Batteries are Guaran-
teed Pekikct. All sizes and
shapes made to order on ihort
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on nceipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00.

Special Dry Cells made for
medical batteries. Write for
prices and discounts to the trade.

VITALIS HIMMER,
16S William St., New lorU

&8r

hi:;;

BESX J
BRTTERY cE



The Electrical Age.
Established 1883.

VOL. XX.—No. 553.

An Illustrated Weekly Electrical Journal.

NEW YORK, DECEMBER 18, 1897.

10 cents per copy

Hobscrlptton. 03.SO per year.
Foreign Countries, 83.SO per year.

1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FOP.

49"ft
TRADE MARK.

1893.

WORLD'S FAIR, MEDAL FOR RUBBER
INSULATION.

RUBBER INSULA""' »

OKON1TE WIRES, OKON1TE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIRES.
WKLLARIX L
H. DIRA.VT

,. GAKDRE.) Man -M_ THE OKONITE CO., Ltd., Sole Manufacturers, geo. t. mansov. General sup t.

CHEEVER.l >,an"«ere -

253 BROADWAY, NEW YORK: W H HODGIXS, Secretary.

THE ONLr RliaaiR INaWLATI** nCCCIV.NG MEDALS OF AWARD AT WtRLD'l

INSULATED WIRES and CABLES:
AERIAL, CNDRRGROIVD, SCBMAR1HE, u<

INTERIOR CSE.

KERIT3 TA.I»B.
W. R. BRIXEY. Urn.,

203 BROA DWAY, NEW YORK.
WALLACE ELECTRIC CO.. Waetarn Apents. Cnicago. I1L

TRADE HIAUK CALIFORNIA ELECTRIC WORKS. San Francisco, Cal."**w """"»• M DU pEROW Wa»hin«ton. D. C.

i he Safety Insulated Wire & Cable Co.,
LEONARD F. REQUA, General Manager,

225*237 WEST 28TH ST., NEW YORK.
MANUFACTURERS OP

Submarine Cables
OFALL SIZES AND DESCRIPTIONS.

"SAFETY" Xavy Marine Wires and Cables used excliislTer-

on the principal U.S- War Vessels.

Electric Railway Feeder Wires, "Safety" Underground Cables,
" Req'ja Wh.te Core" and "Safety" Wire,

STANDARD UNDERGROUND GABLE CO.,

Cables-Wires, Conduits,

To Get the Best Buy

OF ALL KINDS FOR ALL

\ew Yorfc. Pittsburg.

Philadelphia.

Conduits, Cables,Wins.

Wires and Gables

CUSSES OF SERVICE.

Chicago. St. Louis.

H. B. COHO & COMPANY,
Electric Light, Heat and Power Machinery

Manufacturers of SWITCHBOARDS. GENERAL REPAIRING
OF DYNAMOS AND MOTORS.

Selling Agents: THE EDDV ELECTRIC MFG. CO.
ELECTRIC MFG. t O.

THE WARREN

ST. PAUL BUILDING, 220 BROADWAY, NEW YORK.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by "The Electrical World." Recommended by The Electrical Age.

W. A. ROSENBAUM, 177 TIMES BLDG., N. Y.

WATER WHEELS
IMPULSE OR TURBINE WHEELS
FURNISHED OR INSTALLED IN
HYDRAULIC POWER PLANTS OF
EVERY DESCRIPTION.

SPECIAL ELECTRICAL MACHINERY WITH
WATER MOTOR COMPLETE FOR

DOMESTIC LIGHTING.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.

120 LIBERTY STREET.

fc °Po Circuit, fcj-

Dry
Battery

STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Recharged on Incandescent Circuit.

Long Life. Quick Recuperation.

AMPERE
DRV
BATTERY.

Weight, W% lbs. Size, 5Xx2>«.

PRICE. 60Cts. Liberal Discounts.
Trial Samples on receipt of SO Cts.

Ampere Mfg. Co, B̂
- ST

N:,

fr

| OPERATIVE MACHINERY AT THE ELECTRICAL EXHIBITION.
At the first exhibition there was one battery of boilers. It now looks as though there would

be at least three at the second exhibition to be held in Madison Square Garden next May.
With less room, fewer exhibits and only one entrance, enough of the trade and the public saw

the last operative exhibit to make it profitable to the exhibitors. The next will have more room, a
wider variety of interesting exhibits and at least four entrances from 3 sides of Madison Square Garden.
The location in the Garden is exactly the same as successfully used for other operative machinery exhibits.

frS'M?^^ Correspondence invited

""gST? ELECTRICAL EXHIBITION COMPANY, .cobxK^wvoh,

The Printed Wrappers used by this Jeurnal are addressed by Wallace & Company, of 298 Broadway, New Ysrk City
by their new Automatlo Addressing Machine, In whloh no type Is used.
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INDIA
MICA

VNCVT AND CUT TO SIZES.

Stamped Solid Sbeet Mica Segments and Rheostats,
Larg* Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

A. O. SCHOONMAKER, Importer,
166 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H H. Williamson, 52 Public Squ»»e

Cleveland, Ohio; Hayes & Arthur, Cuyahoga Build. ng, San Francisco; Ckmtral Union
'Brass Co, 823 North S»otmd St., St. Louis, Mo.; John Chila, 1563 Monadnock Bldg., Chicago, III.

T. G. SELLEW.
ROLL TOP DESKS,

BOOKKEEPERS' CYLINDER AND FLAT TOP DESKS.
CHAIRS, COUCHES, LOUNGES, TABLES.

OFFICE FURNITURE OF EVERY DESCRIPTION.

I I I FULTON ST.. - NEW YORK,
O W. COE. THEO. GOLDSMITH

MAGIC LANTERNS
ADAPTE D FOR

Electric Light,Lime Light,

sOil Light*
vP,hter/vs

OBTAINED SEPARATELY
SEND FOR CATALOGUE TO ,

CHAS BES£LER,^S)
218 CENTRE ST. N.Y.

Mention the ELECTKI*

CAZi AGE when communi-

cating with advertisers.

L. J. WING & COMPANY,
-) SPECIALTY (

ISOLATED ELECTRIC LIGHTING PLANTS,

USING GAS ENGINES FOR POWER.
WING GAS ENGINE. MANUFACTURERS OF AND DEALERS IS

WING'S DISC FAN,
With Electric Motor Direct-Connected.

Marine Gas Engines.

Motor Wagon Gas Engines,

Stationary Gas Engines,

High-Speed Steam Engines,

Electric Motors and Dynamos.

OFFICE AND SHOW ROOXS:

109 LIBERTY STREET. Nrw York.

i

Ruhmkorf Induction Coils of any Size.

Blading Posts, Scientific Experimental Work, Fin*
_ Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

International Electric Co., 76 BeekmanSt., N.Y

Flush Switches. Arm Switch,

Fuse Carriers, Etc.

THE BEST DRY BATTERY
MANUFACTURED BY

VITALIS HIMMER,
The Pioneer Maker of Dry Butteries

In the United States.
Our Prices can not be Beat,

and our Batteries are Guaran-
teed Perfect. All sizes and
shapes made to order on short
notice.

Bicycle electric bell and bat-
tery complete sent to any ad-
dress on receipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $1.00. 4

Special Dry Cells made for

medical batteries. Write for

i
prices and discounts to the trade.

VITALIS HIMMER,
161 William St., New York.

.
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1889.

PARIS EXPOSITION, MEDAL FOR
RUBBER INSULATION.

THE STANDARD FO~

*»"te
TRADE MARK.

1893.

WORLD'S FAIR, MEDAL FOR RUBBER
INSULATION.

RUBBER INSULATION.
OKONITE WIRES, OKONITE TAPE, MANSON TAPE, CANDEE WEATHERPROOF WIRES.

^Managers. THE OKONITE CO., Ltd., Sole Manufacturers, GEO. T.MAjmOK. General 8up I
WILL4RD L. CASDEE
H. ni'RAXT CHEEVE 253 BROADWAY, NEW YORK.* \V. H. HODGI.VS, Secretary.

THi ^Mi. KUtli.ll INSULATION BECtiV KG MEDALS OF AWARS Al H.aui't

INSULATED WIRES and CABLES;
AERIAL, IWDFRUF ni/\D. rlBMARlNI, aaa

IMtRllllt CSE.

KERITS rT^L.1MJB.
W. R. BRIXEY, Mfr.,

203 BROADWAY, NEW YORK.
WALLACE ELECTRIC CO., Weotsrn /tpentB. Chicago. I1L
CAL1FORSU ELECTRIC WORKS. San Francisco, Cal.
M. I)U PEROW. Wanhinrton, D. C.

TRAC2 MARK.

me lately Insulated Wired Cable Co.,
LEONARD F. KLQUA, General Manager,

225-237 WEST 28TH ST , NEW YORK.
MANUFACTURERS OK

Submarine Cables
OF ALL SIZES AND DESCRIPTIONS.

"SAFETY" Hart Marine Wires and Cables ns>-d exclusively
on Ilia principal U. S- H'ar Vessels.

Electric Riilwav Feeder Wires, "Safety" Underground Cables,
" Kcqua \\ h.te Core" and "safety" Wire.

PATENTS. PATENT SOLICITOR AND
ELECTRICAL EXPERT.

Former Manager, now successor to the Patent Business heretofore conducted
by "The Electrical World." liecommeiided by The Electrical Age.

W. A. ROSEN BAUM. 177 TIMES BLDG., NY.

WATER WHEELS

STANDARD UNDERGROUND GABLE GO.

Cables,Wires, Conduits.' j\v Conduits, Cables, Wires.

To Get the Best Buy j
~/| Wires and Gables

SF ALL KINDS FOR ALL I / CUSSES OF SERVICE.

1 I ' Chicago.

IMPULSE OR TURBINE WHEELS
FURNISHED OR INSTALLED IN
HYDRAULIC POWER PLANTS OF
EVERY DESCRIPTION.

SPECIAL ELECTRICAL MACHISERY WITH.
WATER MOTOR COMPLETE FOR

DOMESTIC LIGHTING.

SEND FOR CATALOGUE.

American Impulse Wheel Co. of N. Y.

120 LIBERTY STREET.
\ew VorW. Pittsburg.

I'liiladelphia.
St. Louis.

H. B. COHO & COMPANY,
Electric Light, Heat and Power Machinery

Manufacturers of SWITCHBOARDS. GENERAL REPAIRING
OF DYNAMOS AND MOTORS.

Selling Agents: THE EDDV ELECTRIC MFG. CO.; THE W4RREX
ELECTRIC MrG. CO.

ST. PAUL BUILDING, 220 BROADWAY, NEW YORK.

STRICTLY HIGH GRADE.
For All Open Circuit Work.

Can be Recharged on lucandescent Circuit.

Long Life. Quick Recuperation.

AMPERE SS™.
Weight. l>i lbs. Size, 5Xx8X.

PRICE. 60Cts. Liberal Discounts.
Trial Samples on receipt ofSO Cls.

S4 PEARL ST.,

'I BROOKLYN. N. Y.
Ampere Mfg. Co,,

* EVERY VISITOR WILL BE INTERESTED??4 YOU HAVE BUT TO SIT
BY AND LET THE EXHIBIT
DO THE TALKING.

PEOPLE WHO WANT TO
HEAR, HEAR EASILY.

ELECTRICAL
EXHIBITION,

MADISON SQUARE GARDEN,

MAY, 1898.
300,000 Admissions in 1896. May be 1,000,000 in 1898.

IF you haven't yet Secured

Space do not delay.

THERE is every promise

that this will be the greatest

display of the kind ever made.

Marcus Natuan.
Manager. ELECTRICAL EXHIBITION COMPANY. 15 Gortlandi St., New York.

The Printed Wrappers used by this Journal are addressed by Wat.ace A Company, of 298 Broadway. New York City
by their new Automatic Addressing Machine. In whloh no type is used.

I
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INDIA
MICA

UNCUT AMD CUT TO StZES.

Stamped Solid Sheet Mica Segments and Rheostats,

Largs Stock. Prompt Shipments. Lowest Prices. Write for Samples and Quotations.

A. O. SCHOONMAKER, Importer,
156 WILLIAM STREET, NEW YORK.

Western Agents with full stock on hand; H. H Williamson, 53 Public Squ^o
Cleveland. Ohio; Hayes & Arthur, Cuyahoga Building, San Francisco; Central Union

BrassCj. 823 North second it", St. Louis, Mo.; John Chih, 1563 Monalnock Bid'., Chicago, III.

MAGIC LANTERNS
FOR

O W. COE.

T. G. SELLEW,
ROLL TOP DESKS,

BOOKKEEPERS' CYLINDER AND FLAT TOP DESKS.
CHAIRS, COUCHES, LOUNGES, TABLES.

OFFICE FURNITURE OF EVERY DESCRIPTION.

I I I FULTON ST., - NEW YORK.
THEO. GOLDSMITH.

Electric Light, Lime Light,

&Oil Lights .m4TER/vsP4RTS FOR fiSO^ CAN BE"^IO run rw 0BTA|NED SEPARATELY.
SEND FOR CATALOGUE TO ,

CHlAi BESELER^^
218 CENTRE ST, N.Y.

Mention the ELECTRI-

CAL AGE when communi-

eafina with advertisers.
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DYNAMO and ARMATURE
Rewinding Repairing and Reconstructing Armatures,

Dynamos, Rail way Motors, Transformers, Commutators.

Stucky & Heck Electric Mfg. Co.. Ltd.,

35 V J. K. R. Ave., Newark, IV. J.

Mclntire Patent Connector
AND TERMINALS.

Fuse Wire, Fuse Links and Strips.

C. MclNTIRE CO.
15 Franklin cr.. Xewsrk, IV. J.

AGENTS. $25 to $50 per vet k
easy ! You work right

around home. A brand new thing. Write to us
quickl You will be surprised at how easy it can be
done. Send us your address anyway. It will be to
your interest to investigate. Write to-day. Address

"PEOPLE'S," 3941 Market St.,

Philade'phia, Pa.

JORDAN BROS.,
ELECTRICIANS

and MACHINISTS.
Dynamo. Moter and Arc Light Repairing, Commuta-
tors Installed, re-filled, and ali kinds of Armatures
re-wound. Large Commutators turned without re-
moving armature Experimental work a specialty.
116 Maiden Lane, New York. Telephone call, 3035
Cortlandt.

ELECTRICAL ENGINEERS
AND CONTRACTORS

RECOMMENDCD BY

THE ELECTRICAL AGE
Adwrflat-ments of 4 line* or less under lhl» h^nd

g>20 per year, additional Hues at proporilonaie
ales.

ZIMDARS &. HUNT.
General Electrical Contractor!, Wiring
complete plants, etc. 127 Fifth Ave., New
York V. Y.

HATZEL «fc BUEHLER "
Electrical Engineers and Contractors. 114

^"h AvonaA, N^wYr-rk.

F. W. ECBERT,
(Formerly with theErllPon G<ml. Elec. Co.)
Prnc. Elec. Engineer, General Eiec. Con-
structing and Repairs, Elec. anri Lbtg.
Sups. Bennett BHc, N. Y. Branch, 48
Arrietta St., Tompkinsville, S. I.

WANTS. FOR SALE, ETC.

ON INSTALMENTS
INDICATOR*, PLANIMETERg AND

WHEELS. Fully Guaranteed.
•INS FOR OUR NEW CATALO*.

J18. L. ROBERTSON A SO>8.. 204 Fulton St., N. T.

HRLP WANTED-MALE. ---Northern Pa-
cific & Alaska Mining & Trading Co., owning thir-

ty-five valuable quartz veins, and nearly a thousand
acrrs of tracers in richest Alaskan gold fields, will

run s earners from Seattle and San Francisco, to

Snug Harbor Cook's Inlet (where will be established

a great commercial depot) and connect with only
feasible rail route to Yukon, Klondike and Copper
Kiver Districts. Offers to investors unique propo-
sition. Correspondence with first class local or trav-

eling sal smen desired. Address (with reference) at

Equitable Building, New York.

Ruby Induction Coils of any Size,

Binding Posts, Scientific Experimental Work, Fin*
Wire Winding, Inventions Perfected, Small

Machinery Constructed, etc.

in'erna'ional Electric Co. ,76 BeekmanSt., N.Y-

Flush Switches. Arm Switch.

Fuse Carriers, Etc.

THE BEST DRY BATTERY
fter.

BEST.
BHTTERY cE

PL twl

MANUFACTURTD BY
VITALIS HIMMER,

The Pioneer M> kerof Dry flatteries
in the lulled Stales

Our Prices can not be Beat,
and ojr Batteries are Guaran-
teed Perfect. All sizes and
shapes made to order on ^urt
notice.

Bicycle electric bell and bat-
tery comp'ete sent to any ad-
dress on rtceipt of price, $2.00.
Sample Dry Battery and Bell

sent to any address, express pre-
paid, on receipt of $i.co.

Special Dry Cells made for

mecual batteries. \\ rite for
prices and discounts to the trade.

VITALIS HIMMER,
I US tWlllim St., New lor k.
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Showing construction of Tellmic Conduit to convey Electrical Power from The Cataract Construction Co.'s Colossal Electrical

Generating Plant at Niagara Falls, New York, the greatest electrical power in the world carried underground.

INSULATION FOR THOUSANDS OF VOLTS.

If a man stepped upon a can of nitro-glycerine, his

nervous system would receive a shock that might almost

produce hysteria. Yet a perfect sense of security would

be felt if the nitro-glycerine were contained in a can that

could not be fractured and in which the explosive, what-

ever its potential powers, or disruptive qualities, could be

handled without a qualm of fear. The insulation of

death-dealing wires is one of greater importance than this

because it is a matter of sad experience that escape from

destruction when in contact with high tension wires must
mean nothing short of a miracle. It is the intention of the

writer to lay stress upon a most important department, if

not the most important of electrical engineering. Recent
developments of power transmission plants on a huge

scale have forced the engineer to look for an insulation

for his wires that will protect and insulate them without

the public having the "can of nitro-glycerine " feeling

when in their vicinity, or himself wondering when the wire

will send its current leaking into the earth through a poor,

insufficient and entirely useless covering. Fortunately a

kind of conduit has been perfected in which these defects

have been eliminated; the Cataract Construction Com-
pany of Niagara Falls making use of it in conveying its

power underground, depending upon, it; for the transfer-

ance of thousands of horse-power from point to point.

The Tellmic Manufacturing Company, of 80 Wall street,

New York, manufacture glazed ducts for electric wires

and cables which they consider the best from a stand-

point of practicability and durability. Their fireproof

qualities hardly require mentioning, as the use of stone-

ware conduits draws forth the inevitable conclusion that

they are absolutely fireproof. All sorts of wires can be

safety carried in these ducts with a confidence in their

security from harm that nothing can shake. It will be

instructive and interesting to the reader of this article to

hear of the advantages of this conduit which when enu-

merated will give him an idea of the demand made upon
conduit manufacturers. These ducts for electrical wires

in buildings are easily accessible on every floor. Mechan-
ically smooth and strong. Absolutely fireproof and in-

destructible. Afford no space in walls or between floors,

sufficient to conduct a fire or act as a flue. They are

more perfect insulators than the best rubber insulation

ever put on wires. They afford an insulation that never de-

teriorates with age. They do not take up space in a

building, or weaken a wall. They accomodate all elec-

tric wires for all classes of service required in any build-

ing. The number of wires in a building may be increased
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or decreased at will by pulling in or pulling out after a

building is complete, provided the walls are properly

equipped with the tellmic system of ducts and distribu-

tion boxes.

The material used is fire clay, carefully selected to en-

sure freedom from the oxides of iron; in fact, the Com-
pany's plant is located contiguous to banks of clay, free

from iron oxides and great enough in area to furnish raw

material for the business requirements of the next fifty

years. Plastic clays are found in all parts of the world,

their chief constituent being hydrous silicate of aluminia.

When taken from the bank the clay is ground or dessicated

by passing it through grindstones or pug mills, to secure

perfect homogeneity, and then materials are added which

have been found by extended experiment to result in the

best combinations for the special manufacture intended,

one principal requirement being to secure a uniform

shrinkage; this particular quality in the mixture is effected

by grinding vitrified earthenware and mixing the resultant

grog or dust with the raw clay in the desired proportions,

which have to be ascertained by experimental burning of

the mixture.

The smooth, glassy surface on earthenware is tech-

nically called "glaze" and is secured in two ways, by
" slip glazing" or by " salt glazing." In slip glazing the

earthenware article is first dried or baked and is then

coated with a solution which will melt at a lower tempera-

ture than the earthenware. This coating is done by dip-

ping the article in a tub of the slip solution, or by putting

the solution on with a brush or a spray. The coated

article is then subjected to a heat which melts the coat-

ing and results in a surface glaze firmly attached to its

base. The coating ordinarily used for stoneware in this

country is the " Albany slip," a clay which melts at a

comparatively low temperature. For the finer grades of

earthenware many glazing compounds and fluxes are

used.

The advantages of non-absorptive, glass-lined conduits

for electrical wires are manifold ; the glazed or glass-lined

tubes render impossible the gradual deterioration of the

total insulation of any system of wires placed in them,
such as always occurs on wires in a building, or set of

buildings where rubber, or compounds are depended upon
as insulators. It is this gradual weakening, due to the

destructive effects of air and moisture on insulations used
on wires that causes most of the troubles of the elec-

trician, and makes desirable frequent inspections of all

wires by fire-insurance companies. The best insulated

electric systems of a few years ago have today become
almost universally second or third class in degree of insu-

lation. This is due to. loss of insulating qualities of the

material used on the wires. Most of the fires that* start

from electric-light wires originate from the distributed

leakage over a system of wires, causing an extra strain on
some weak part of the system that produces a " ground "

Or " burnt out" and starts a fire.

In the Tellmic system the wires or cables are not chafed
or abraded in drawing them through the ducts, and the

surfaces throughout, with which the wires come in con-
tact, are neutral; no chemical action destructive to the
materials in the wires or cables can result in the deteri-

oration incident to contact with lime, cement or tar com-
pounds; the glass surfaces maintain a strong insulating

resistance to escaping or ground currents, and produce a

very high efficiency of the wires and cables used, thereby
securing a perfect conduction of the currents and indefi-

nite life of the wires by protecting the wires or cables

from corrosive contact with wet, porous materials.

furnish an instrument that will produce a red glow at

dawn, and, as the sun continues its motion, the color
being gradually changed to a bright sunlight; a natural
optical illusion applied to scenery to reproduce the re-

flection of the sun or moon on the rippling water; a

waterfall device, so adjusted to each painting that it imi-

tates the falling of the water on the canvas. Mr. Den-
man Thompson owns the exclusive right of an effect by
means of which a shower is seemingly produced on the

stage, without a drop of water. This scene created a
great sensation when it was produced in "The Old
Homestead." There is now an electrical device which
does away with the old-fashioned paper snow, and which
is so real and powerful in its effects as to give the paint-

ing a miraculous perspective. A remarkable and realistic

imitation of the dashing of the waves of the ocean at
night can now be given. By means of another wonderful
optical instrument the representation of a rainbow can be
produced in the most realistic manner. This is not done
by means of painted slides and the old stereopticon
methods. By the new method the rays of a powerful arc
of 8000 candle-power passing through adjustable double
prisms are diverted, and, by an adjustable mechanical
device, a partial primary or secondary rainbow can be
produced.

Some very beautiful cloud effects are represented by
the modern electrician—for instance, the gathering of
clouds, which pass slowly over the sky in the background,
imitating, most naturally, a cloudy sky without the scene-
painter's aid; another beautiful effect is moving clouds
with morning glow, from twilight to dawn of day; still

another is moonlight flooding the stage and clouds pass-
ing in front. The electrician can represent a conflagra-
tion of prairie fire; as the fire spreads the smoke clouds
appear in a reddish color, which changes again to white
as the fire is extinguished. A realistic repiesentation of
reddish clouds of drifting sand has been successfully used
in the opera of " The Queen of Sheba," and, in the same
production, an electrical instrument is used which gives
a true imitation of a caravan marching through the
desert.

ELECTRICAL EFFECTS.

At the present time the electrician is able to give the
theatrical manager a true imitation of sunrise and sunset;

a perfect moonlight effect— full moon or crescent; an
effect—to produce moon and sunlight eclipses. He can

Memphis, Tenn., June 21, 1897.
The Editor The Electrical Age.

Sir: I see in the daily papers that Mr. Tesla claims to

have practically demonstrated his ability to telegraph be-
tween distant points of the earth without wires, and he
illustrates the principle of his method by comparing the
earth to a rubber ball filled with water into which if water
be forced at one place an equivalent quantity must es-

cape at another place.

It has long been recognized that the earth is a reser-
voir of electricity and the present writer has often said
and has printed it in your own columns, two or three
years ago, that no electricity can be put into the earth at
one place unless an equal quantity of electricity is taken
or escapes out of it at another place. And you will find
the same statements in the Journal of the telegraph, when
I was discussing the ground wire with Prescott, twenty
or twenty-five years ago, and 1 think in other journals
since then.

There will also be found in the same journals the state-
ment under my signature that electricity is a concomitant
of matter inseparable from it, and I understand that this
principle Mr. Tesla and Lord Kelvin have or are about
to demonstrate, my deductions, as facts.

With Mr. Tesla's method of telegraphing I have but
little concern, not being for some time engaged in prac-
tical telegraphy; but the principles upon which he and
Lord Kelvin are working are mine, first announced by
me, and it will be a source of great satisfaction to me to
have proved what an old telegrapher thought out for him-
self a quarter of a century before them.

Yours very sincerely,

David Flanery.
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A MODERN INDUSTRY.

The repairing of electrical machinery has developed engine room and live out another lease of life. All types
into a definite and indispensable department of electrical of dynamos and motors find their way to a trustworthy
engineering which requires in many cases more judgment repair shop and a thorough insight into the peculiar char-
and ingenuity on the part of those undertaking repairs acteristics of each machine must be possessed by those
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than that supplied in the first case by the original manu-
facturers. That this is so is easily understood by the

repair man particularly when but a mere skeleton-frame

is given him to rewind with the armature wire entirely

gone and the fields a charred mass of ash-like ruins. The
owners of injured and maimed machines in such a case

expect them to be returned perfect in every respect, re-

surrected as it were, from the junk heap, to grace the

undertaking the repair of them. Not one type of machine

is found in such a shop, but many; not one style of arc

lamp given a chance to shine, but all. Repairs, renewals

and entire renovations occupy the time of its sorely tried

physicians. The firm of A. K. Warren & Company, of

451-453 Greenwich street, New York, are engaged in

this class of peculiarly interesting work. They under-

take all sorts of repairs in line with those so briefly de*
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scribed arid in addition supply everything required for

the proper equipment of a lighting plant, motor installa-

tion or wiring of a building. Reference to their new
catalogue will quickly illuminate the mind of the reader

regarding the scope of their work. Everything is ar-

ranged on its pages alphabetically, thus dispensing en-

tirely with the customary index. The electrical supplies

valuable tables relative to lighting and power, electrical

expressions, etc., are to be found in its last few pages.

A very ingenious device that will enable the dynamo ten-

der to successfully economize with his brushes, is manufac-
tured and sold by them. It is represented in the illustra-

tion which in truth speaks for itself. The amount of brush

originally wasted, the extension used for saving it and

a.
c

Cfl

I)

they sell comprise all imaginable devices in use and covers
the field of the contractor's work in every respect.

Lamps, arc and incandescent, generators, motors, switch-
boards, circuit-breakers, rheostats, and in fact the entire

schedule of electric-light fittings and dynamo and motor
accessories may be found catalogued and arranged in ac-

cordance with this new plan. For the benefit of readers
and as a useful memorandum to older engineers some very

the combination in total as represented are indicative of

its ready usefulness. It is of the greatest assistance in

using up the brush to its last fragment without risk. It

can be readily adjusted to all kinds and makes of brushes

and is therefore above criticism. The interior views of the

armature-winding department, commutator shop and dy-

namo room of A. K. Warren & Company show the facil-

ities they possess for heavy work and hurry jobs. They
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X RAYS FROM THE SUN.

It would not be strange to hear of the sun as a huge
centre of electrical energy. The experiments of Prof.

Pupin have indicated to us the presence of tremendous
electrical forces at play in its fiery atmosphere. When
the glorious corona appears during eclipse the great
nimbus of light is analyzed by thousands of spectroscopes.
They all discover the presence of a highly tenuous gas of

finer fabric than any known on earth. An electrical dis-

charge would speak to the spectroscope in the same mys-
terious tongue. From the sun, then, in all probability,

radiate streams of etheric force pulsating through the
universe across millions of miles of space to planets like

o'ur own. Under the influence of a temperature far above
our highest estimate, world matter in its simplest state is

undergoing a gradual crystallization. Why electrical

waves do not manifest themselves freely in sunlight is

explained by Elihu Thomson, as follows: "the absence
of the lower or Hertzian waves from sunlight probably de-
pends on their existing no molecules or atomic aggrega-
tions in ordinary matter which can possibly vibrate elec-

trically at such low rates. So in the hot primordial mat-
ter no ordinary light waves need be generated, but only the
higher order known as Roentgen rays. The latter are the
normal vibrations occurring in such matter. The spec-
troscope cannot help us in the analysis of these higher
waves and the forms of matter giving rise to them. Fur-
ther, if in the universe some of the hotter nebula; contain
this ultra elemental matter, the eye will not discover it

and the air around the earth is too absorptive for these
higher rays to penetrate it and to reach us.

A "fire-mist of primordial matter must remain invisi-

ble until some parts cool sufficiently to form aggregations

The expression insulation is one that is constantly used
in a purely relative sense. There is no absolute insulator

in this world any more than there is a perfect conductor.

Lying between the two ideal extremes we find a class of

substances more or less worthy of the title of insulator or

conductor —materials that for practical purposes conduct
an electric current freely, likewise materials that resist

its flow and act in the common capacity of insulators.

There is so much to be hoped for from a study of insula-

tors and insulating materials that it might be said much
of our future knowledge of this great science is contained

within the systematically vibrating molecules of the insu-

lator—vibrations and reactions that will betray to us in

a clearer and better sense the true nature of an electric

current. When high potential discharges or high frequency

and high-pressure currents are allowed to exercise their

influence upon an insulating material, totally unexpected
phenomena arise which from a practical standpoint are of

the greatest importance. The best of insulating mate-

rials is in the line of such evolution as we have referred

to, merely one link in a chain of substances whose
extremes represent perfect conduction and absolute

insulation. Relatively speaking, such materials can be

conceived of as a partial conductor with respect to some
superior insulating material, even though only existing in

an ideal sense. It maybe impossible to actually com-
pare these two grades of insulation, the least of which is

of very high insulating properties, but they can both be

exposed to high tension and high-frequency currents to

awake within them such weaknesses as may cause disrup-

tion. Such experiments have been tried and it is today a

common experience to hear of insulatipn gradually dete-

riorating in an electrical sense under the influence of a

high pressure. The expression used is that the insulator

"fatigues." It acts like an organism whose muscular

power gradually depreciates under a constant but uniform

strain—such organism that without visible change of any
other description would gradually lose its grip, so to

speak, by becoming fatigued. We have no knowledge uf

a chemical change occurring in the insulation of a wire

undergoing a heavy strain, but the failure of which we
speak is inevitable with a high enough pressure. There
is this to be said about so strange and interesting a phe-

nomenon : It is greater with high frequency than low-

frequency currents, although taking a longer time with the

latter than the former. It is of course more highly evi-

dent with high pressure than low-pressure currents. In

other words, frequency and pressure induce within the

covering some dielectric change of a most serious char-

acter. The danger may not become apparent for a con-

siderable period of time and for this reason, if no other,

insulation should be tested with the primary object of

discovering when the condition of fatigue occurs, thus

making it possible to give data that is better than that

relative to the " break-down " test, in view of the fact that

though in many respects similar, it really gives the pres-

sure at which the insulation gives, which may be consid-

erably less than that of the " break-down" test.

The ordinary conduit used for the protection of high-

tension wires is not apt to be affected in the manner de-

scribed. But in the near future, when the use of high

pressures will invite greater success in the transmission

of power, it will be necessary to look more deeply into

this highly interesting and instructive department of

electro technics.
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are thoroughly equipped for all classes of work such as

repairing, construction, commutator-refilling and rewind-

ing of every description. The isolated plant view illus-

trates a switchboard equipment that gives the reader an

idea of their ability in this line. A particular field of their

work being the erection of new switchboards and the alter-

ation of old to meet with the fire department's demands.

This progressive and wide-awake firm are well known in

electrical circles as being fully competent to meet the

wants of customers and able to undertake any and all

classes of work requiring haste, experience and skill.

RECENT PROGRESS IN ARC LIGHTING.

BY ELIHU THOMSON.

It is now six years since I read a paper on " The Elec-

tric Arc and Its Use in Lighting" before this association.

In that paper a general outline of the history and nature

According to the manner in which the arc lights are

worked on an electric circuit, we are enabled to make
several general divisions, about as follows:

f Constant continuous-current circuits.

I Constant pulsating-current circuits.

Series arcs on \ Constant- potential, continuous- current

circuits.

I
Constant alernating-current circuits.

Branch of constant -potential, contin-

uous-current circuit.

Branch of constant-potential, alternat-

ing-current circuit.

Compensators with alternating cur-

rent.

Constant-current transformers.

Single arcs on

The above schedule will cover most of the practical

cases that have hitherto arisen, and each case can be

Isolated Plant, Switchboard View.—A. K. Warren & Co.

of the electric arc was given, together with a number of

considerations relating to the arc as a source of illumi-

nation. The means for supplying current to the lamps
and controlling the feed of the carbons were also touched
upon.

Since that time considerable technical advances have
taken place in this important field, and a continuous com-
mercial expansion of arc lighting as an industry Ins
resulted.

The purpose of the present paper is not, however, to

deal with the commercial aspect of the case, except n so
far as it is evidently the result of the improved devices
which have been brought out in the past few years. In

looking over the ground we find, also, that it is certainly

not possible to deal very comprehensively with the several
divisions of the subject within the limits natural to a

paper such as the present one is intended to be. Should
it serve as a foundation on which a general practical dis-

cussion of the various topics can be based, the writer's

purpose will have been fulfilled.

We have today in actual commercial use arc lamps
running under quite a variety of conditions as to nature
of current, regulation of the current, and conditions con-
cerning the arc itself as a source of light.

* Read before the National Electric Light Convention, held at
Niagara Falls, June 8, 9, 10, 1897.

considered both in its relation to the use of an open arc,

an inclosed arc or a partially inclosed arc.

It will, at this time, be scarcely necessary to dwell

upon the main features of several of the cases above
enumerated, as they are too well known to call for com-
ment here. Thus, the case of arcs in series upon a con-

tinuous, constant-current circuit is the oldest and best

known. It has the peculiar merit of permitting eco-

nomical transmission by currents of potentials of several

thousand volts; gives ease of regulation and great sim-

plicity of circuits and connections, and does not demand
the highest grades of carbons for the open arcs. On ac-

count of the relatively higher potential demanded by an

inc'osed arc, or a partially inclosed arc, and the con-

sequent restriction of the number of lights in a series

with a given permissible voltage, there has naturally re-

sulted thus far very little real commercial use of series

inclosed arcs, and where they have been on trial use they

have, in most cases, so far as the writer is aware, been

discontinued.

The dynamos for constant«-current arc lighting are not,

of course, so efficient as high-class, constant-potential

machines, but as the running of arcs with constant-

potential, continuous currents demands that, for steadi-

ness or stability, dead resistance or other additional ap-

paratus more or less wasteful of energy, be used in the
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lamp branches, what may be gained in one way is likely

to be lost in another. And this remark it will be found,

is applicable still more generally in the comparison of

methods of working arc lights.

In recent years the tendency in series arc lighting with

constant current has been to increase of voltage of the

dynamo, and machines capable of working 125 to 150 arc

lights in a series have been developed successfully. But

the potentials between terminals in such a case may be

7,oco volts—often too high for security, and in some

balanced loads, then the potential distribution is, of

course, disturbed, and the system approaches the con-

dition of all commutators connected directly in series,

and the light all in one series—the old plan. Where the

conditions of the circuits leaving the station are such as

to permit inductional effects on parallel wires—such as

those of a telephone system—the new plan of circuit

connections may give, as appears to have been already

noticed, a greater inductive disturbance. This must be

owing to the relatively simpler commutation per loop of

Fig. 1.

places forbidden by special legislation. An ingenious

method of employing such machines when, as is the case

with the Brush machine, several commutators are present

in series relation, has been devised by Mr. Green, of the

Brush company. This plan demands that separate pairs

of wires be run from the machine to the switchboard for

each circuit, but the unquestionable effect of the new
connection is to limit the difference of potential which

is possible to be manifested betweeen any two parts of

the circuit through the machine and lamps. A simple

diagram like Figure 1 will make the connection and its

general effect on the distribution of potentials clear to

those who may not have given attention to the subject.

Let F be the field circuit of the dynamo; we may for sim-

plicity neglect its resistance and that, of the wire of the

lamps. In the old series connection all the commutators
in series acted virtually as one of many segments, which
tended to give a smoother potential, or prevent waves in

the potential of the line. In the new plan each commu-
tator of few parts acts, in a measure, independently of the

others, and impresses its own variations of potential more
directly on the lamp lines, giving rise to electrostatic in-

ductional effects.

The immediate future of the series arc lighting system
appears to be in the development of large dynamos, up
to, say, 300 arc lights each, running at such speeds that

one or a pair may be easily coupled directly to the shaft

of a moderately high-speed engine. The use of a regu-

lated constant current in the series system, besides giving

a simple system as to wiring, etc., is seemingly be?t
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circuit. If C\ C 2
, and O represent the sections of arma-

ture conductor, and L1
, L 2

, L3 the series of lights con-

nected between the commutators of the machine, it will

be seen that each armature section, C 1

, C2
, C\ with its

appropriate commutator, acts to produce a difference of

potential, which may be represented by the vertical a 1

,

b 1

, = a2
, b2

, and a3
, b3

, while the fall of potential through
each series of lights, L >, L2

, L3
, results in bringing the

line potential down, as it were, for another raising. In

such a system, evenly loaded, the highest difference of

potential anywhere to be found will evidently be that re-

quired to run a series of lights looped between two suc-

cessive commutators. If lights are cut off from any set

or loop the potential difference between the terminals

of that loop falls accordingly without any corresponding
or proportional rise between any other parts of the cir-

cuit. If, however, lights are cut off one set and added to

another, so as to keep the machine in full work with un-

Fic. 2.

adapted to the use of the cheaper carbons. For extended
districts the series arc lighting system is still likely to

hold its own, but displacement by constant-potential arcs

and inclosed arcs on constant-potential circuits will

doubtless continue in cities supplied by underground low-

pressure systems with continuous systems.

While it is true that in the open coil types of dynamos
—such as the Brush and Thomson-Houston—the current,

as set up by the armature, must necessarily be wavy, still

it must be borne in mind that the field magnet coils, the

line and the series lamp magnets have, together, a con-

siderable inductance, the effect of which is to smooth out

the minor fluctuations, so that the current becomes fairly

uniform. A slight tremor in the current, with differen-

tial magnet lamps, is an assistance in preventing tardy

feeding. In the pure shunt type of lamp, this is of less

effect on the feed.

It has been thought by many that arc lamps are inter-
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changeable (if made or adjusted for the same current)

from the circuit of one type of series arc dynamo to that

of another, without difficulty. In a general way this is

true, but not by any means necessarily true. Thus,

an arc machine may easily have that proportioning

which enables it to run a circuit of differential lamps

at a certain current strength and be wrong in pro-

portioning for pure shunt feeding" lamps such as the

Thomson-Rice M. & K. The latter require a more rapid

droop in the curve called the "characteristic" of the dy-

namo, than the differentials. Also, it may happen that

a dynamo which will take a certain load of differential

lamps at a certain strength of line current, can only work
with satisfaction on pure shunt lamps with a ten per cent,

to twenty per cent, increase of line current, and fewer lamps

in series. In this case the differentials secure a stable cur-

rent when working on a part of the characteristic curve

back of that where the heavy droop occurs, D Figure 2,

while the shunt lamps are only given stable current at S.

Instability or quick rise and fall with flashing and possible

intermittent extinguishment otherwise result.

On the other hand, any circuit of pure shunt-feed

lamps will take differentials adjusted for the same current

without difficulty. But in such case if the current fluc-

tuates in value and there be but few differential lamps on

the circuit, with a large proportion of the shunt-feeding

type, the differentials are the ones to suffer and not the

others. The former are sensitive to current variations,

the latter indifferent thereto.

(To be Continued.)

ELECTRIC WELDING, FORGING AND HEATING.

LESSON LEAVES
FOR

THE AMERICAN SCHOOL OF ELECTRICITY.

BY NEWTON HARRISON, E. E.

One of the most familiar effects of our electric current

is the production of heat. The light of the incandescent

lamp depends upon the heat localized for its degree of

brilliancy. The arc lamp only reaches a point of sun-

like brightness when the heat of the arc intensifies with

an increased current. The production of heat in an elec-

tric circuit can be controlled and reduced to be either

imperceptible or too great to bear with hand or eye.

In any electric circuit the heat evolved is calculated by

the rule

—

Heat = C x C X R = watts.

Thus the power consumed in producing heat in a circuit

having

Resistance = 10 ohms.
Current = 10 amperes.

Watts =10X10X10= 1,000.

An amount of energy exceeding one horse-power would

be absorbed under these conditions.

To apply sufficient heat to a piece of metal to melt it

requires current dependent upon its resistance. The
greatest heat we have had actual experience with, is that

of the electric arc. All the metalb, oxides, quartz and
granite formations become volatilized in it.

Carbon becomes a plastic mass; the diamond, a bit of

ash.

Welding by electricity depends entirely upon the heat pro-

duced by the imperfect contact between two pieces of

metal. The resistance of the joint causes the heat to

localize itself there until the ends in contact become semi-

liquefied and ready for permanent junction.

Steel, copper and iron are generally employed for the

illustration of this process. The current used is alternat-

ing, being transformed down to a few volts when used.

The Thomson Electric Welding Co. have completed

machines for practical use which will weld pieces of

metal of given cross-section.

One size of welder will successfully join pieces of three
square inches in cross-section; the smaller size can weld
1.2 square inches; also welders for the joining of pipe six

inches in diameter are manufactured.
The objects in view when welding is attempted should

be

Sufficient pressure at joint.

Sufficient current.

No oxidation.

The current used for the purpose is generated in an
alternator at about 300 volts pressure; it is then trans-

formed down to from 3 to 12 volts, according to the
nature of the work to be done.
Many experiments have proven an alternating current

the best for welding purposes. The positive pole of an
attempted weld with continuous current would be very
much hotter than the negative. This would seriously in-

terfere with the weld, while if an alternating current be
used the current heats each end equally. If a slight

oxidation occurs at the joint, the weld may bind at the
edges but be perfectly insecure inside. The instant the
heat has arrived at the right point, the two bars of metal
must be pressed together as forcibly as possible. This
creates a burr on the outside which may be hammered
down flush with the rest or removed in the lathe. The
resulting surface should be smooth, unseamed and con-
tinuous when finished, without any signs of the juncture
visible.

When steel is welded it sometimes happens that a black,

burnt-looking mass forms at the welded point. This is

caused by overheating, which drives out the carbon and
changes the nature of the metal.

It can be restored by resting in a bed of red charcoal
until carbon has been reabsorbed.

If a pail filled with a solution of soda or sal ammoniac
and water have a metal plate connected to an insulated

wire placed at the bottom, any piece of metal connected
to another wire will, when dipped, become rapidly white
hot in the -a'ater ; the two wires being connected to a source
of current. If one wire is disconnected, the same water
serves to cool the Tietal instead.

Blacksmiths in the neighborhood of Niagara Falls use
current from the trolley roads for this purpose, their forge

consisting of a pail of water and a pair of insulated tongs.

For purposes of forging, the following figures are given
for an 80-lb. bar measuring 1 x 8 x 36 inches.*

Cost of heating by coal ^125
" " " " electricity. 0.78

Saving - - $0.47

The advantages of an electric forge are therefore not
merely those of convenience alone, but to be figured in

dollars and cents.
* [Electricity at World's Columbian Exposition.]

THE SYNCHRONOGRAPH.

(Concluded.)

Concerning the daily correspondence of the large busi-

ness houses between cities which are the terminals of the

trunk lines, it might be an advantage for them to have
exclusive use of the line for a certain number of minutes
daily at a certain fixed time of day, by subscribing and
paying an annual rental to the company. Knowing
definitely at what hour t;he mail would be dispatched
daily, it would then be possible for each house to send by
messenger its daily mail already prepared for transmission

to the general transmission office, where it could be placed
in boxes prepared for the subscribers, to be taken out and
transmitted when its time arrives. The distribution at
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the receiving end of the line could be accomplished as

now by the regular mail service.

In the limited use of rapid automatic intelligence trans-

mission at present, the sending and receiving records are

made upon prepared paper in the form of tape. In the

larger volume of business which is being considered here,

it does not seem certain that tape would be the best form
for the sending and receiving paper. It would be an
advantage to have the letters received upon sheets of

paper with the dots ond dashes arranged in parallel lines.

Besides facilitating the reading, this form would be more
convenient for mailing. It would also easily permit

reference to any part of the letter at a glance. The
amount of paper required by the use of sheet form instead

of tape would be reduced, which is an item of importance
where such a volume of business is being handled. Send-
ing and receiving from the surface of a cylinder seems
entirely practicable.

Another point which must be considered "is whether
with these systems the induced currents from neighboring
wires along the line or from any other cause will affect

the legitimate signals materially, as has been at times the

case with the Wheatstone system. In reply to this it can

be said that these receivers for telegraphy are not neces-

sarily more sensitive to small currents because they are

rapid. On the contrary, they may be made to require as

much current as is found desirable to rid them of the

effects of outside influences, and at the same time retain

the property < f quick action in response to currents of

the proper magnitude. In this connection it may be said

that the utility of a single line wire becomes so great that

more attention will be given in the future to the line con-

struction and maintenance. If millions of dollars are in-

vested in the construction of a single railroad, is it not

as necessary to make the telegraph lines which carry im-

portant and profitable business as perfect in their con-

struction ?

The telegraph line of the future will comprise substan-

tial poles carrying a few c pper wires worked to their

full capacity for transmitting electric signals. The cost

of maintenance of such a line when once constructed will

be little more than for an ordinary iron wire now used,

while its carrying capacity for intelligence at 3,000 words
per minute simplex will be about equal to 160 wires used
for hand transmission simplex. By duplexing the line,

the carrying capacity is doubled and becomes 6,000
words per minute, which is about equal to 160 wires

worked duplex, or to 80 wires worked by hand quad-
ruplex.

It is thought that the influence which the inauguration

of a telegraph letter system would have upon the existing

telegraph and telephone business would be to increase

rather than diminish it. Each of these services has its

own special field of usefulness but little affected by the

others. A new field would be occupied rather than an
old field supplanted. The present telegraph and telephone
would still have their natural field of operation, even
though the best hopes for a telegraph letter service are

realized.

A single line capable of sending 6,ooo words per minute
between New York and Chicago, becomes a different kind
of investment from a long distance telephone line where
the number of words per minute with the fastest rate a

speaker can talk is very slow in comparison, and the

charge is $9 for five minutes' use of this line.

The application under government control of a rapid

system of correspondence transmission such as has been
outlined, operating in conjunction with the present postal

system, by supplementing and relieving their service

could hardly fail to prove of benefit to the people of the

United States. This comes within the proper duty of the

Post-Office Department, and would be under the direct

control of the Postmaster-General. The simplification

in operation and expense which would result from uniting

directly with the general post-offices of large cities the

telegraph letter service would soon be realized by the
people and a better service insured.

As a practical means toward ultimately assuming the
direct responsibility of this new service, it would probably
be easy to secure private companies which would be will-

ing to contract with the Post-Office Department to trans-

mit telegraph letters at a fixed rate for a term of years.

In this manner the Department could gradually absorb
this branch of its business and be relieved of any sudden
new responsibility and radical reorganization.

It is not thought that the development of a rapid in-

telligence transmission service to the extent suggested
could be accomplished before many years, nor indeed
that the manner or means of this development should
closely follow the lines indicated, but that something
analogous to this development seems among the pos-

-sibilities if not the probabilities of the near future.

The persistent efforts of Mr. Delany and the great

system which he has developed are well known, and the

ideas which he has advanced in regard to the applications

of rapid systems are in the main in accordance with those
stated herein.

THE ELECTRIC STORAGE BATTERY
SEEMINGLY LOSING GROUND.

Another Storage Battery.

A private Chicago special says that the Pullman Co. was
the first to use storage batteries for car lighting and for

ten years the company has been the largest consumer of

storage batteries for this purpose. It has tested nearly

every type of battery to obtain the most economical and
most serviceable kind. The company has adopted what
is known as the Morrison battery, which was formerly
made in Chicago, but is now being made at the Pullman
works at Pullman. The company has engaged the ser-

vices of Mr. Morrison, the inventor, and on the ground
of economy will make its own batteries.

NATIONAL INDEPENDENT TELEPHONE ASSO-
CIATION OF THE U. S. OF AMERICA.

A meeting was held at Detroit, on June the 22d, of the

above association ; the first convention in their history.

Its purpose is the establishment of a field of independent
telephony, to advance its interests and have a rallying

ground for those that will join with heart and hand.

The position taken by the delegates is one against a far

stretching and colossal monopoly that must be opposed
at all hazards. More than 1,200 corporations, concerns,

and private individuals were invited to attend. The
meetings were crowded and lots of work done. Regular
sessions were held. Judge James M. Thomas was elected

president by acclamation. First vice-president, Col. H.
C. Young, Columbia, Pa. ; second vice-president, E. K.
Hines, Oskaloosa, la. ; third vice-president, Thos. Fricker,

Ashtabula, Ohio; secretary, W. J. Vesey, Fort Wayne,
Ind.; treasurer, L. A. Carr, Durham, N. C. The consti-

tution of the organization was signed by fifty-one tele-

phone exchanges.

When the New York Central's Empire State Express
was first placed in service, one of the chief daily news-

papers in London published an article on that event, in

which it was stated that the train might run for a few

days possibly, but it would be preposterous to suppose

that it could be made permanent, as there was no "road-
bed in America on which a train could be run at the speed
of the Empire State Express for any length of time with-

out shaking the cars all to pieces." After Ave years of daily

evidence that such a train is entirely practicable, our Brit-

ish cousins are now fully convinced of this, as seen by an
article in the New York Mail and Express on the exhi-

bition of the Biograph in London headed " Royal Parade
Here."
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UNIQUE LONG LIFE ARC LAMPS.

There seems to be an evolution going on in even the

oldest departments of electrical work at present. This
tendency has had its parallel in the development of

steam engines, locomotives, motors and dynamos, and it

has exercised a most beneficial influence in the field of

arc lighting. For at least twenty years the arc lamp lay

untouched, except in so far as it was improved from a

purely mechanical standpoint to meet the exigencies of

designed for constant potential circuits. When burning
alone, the current consumption averages five amperes for

each lamp. It is a simple matter to secure a life of from
ioo to 125 hours by using a twelve-inch T

7
c
-carbon in

the upper holder and a T
7
ff
five-inch carbon in the lower.

When thus supplied the lamp lies within 28 inches full

length.

The Standard Brass Long Life Arc Lamp, for indoor
use, has a life of from 100 to 150 hours, is 38 inches long
and finished in bright brass. The upper carbon is twelve

dXD

n
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Lnique Long Life Arc Lamps.

practical life. Changes in the mechanism, method of

feeding, etc., were those of the most noticeable kind.

But happily a fertile mind turned its attention to the

lamp with the object of improving its light and life,

and it is to this radical departure we owe much of the

healthy change that followed.

A firm that may pride itself upon its encouraging
attitude when improvements were added to the lamps of

its time is the General Incandescent Arc Light Co., of

572 to 578 First Avenue, New York. It evinced a most
progressive spirit from the start and favored all improve-
ments that tended to make the arc lamp an automatic

and perfectly reliable piece of mechanism. It wasted no
time in immediately testing the merits of the long life or

closed globe system of arc lighting and was the first to

place lamps of this kind upon the market, guaranteed by
them to serve the public economically and well.

In the Unique arc lamps, styles of which are repre-

sented in the illustrations, we meet a class of apparatus

General Details of Construction Showing
Clutch.

inches by seven-sixteenths of an inch solid; the lower, five

by seven-sixteenths solid.

The inner globe surrounding the arc is made of clear or

alabaster glass; a double combination of alabaster outer

and inner globe provides a soft, pure light.

The feeding device consists of a series coil, within

which is placed a hollow iron core; when this is drawn
into the coil, a pair of shoes are brought against the

upper carbon, lifting it from the lower and starting

an arc. A dash-pot is dispensed with, as the core practi-

cally acts in that capacity in the operation of the lamp.

There is a simplicity of construction to the Unique
lamps which will always provide a good recommendation
for them aside from their perfect action.

The resistance employed is wound around the upper
end of the rod supporting the lamp. It is wound on por-

celain insulators and it can be controlled in a very satis-

factory, not to say ingenious manner, by plugging in and
out so as to adjust it exactly to the voltage supplied.
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The unique features of this lamp are not at an end when double grip type, an exposition of simple and effective

the means of handling the outer globe are considered. construction.

Telescopic rods allow of this adjustment, the globe being The various styles represented are types of the same

c
c

Bijou Long Life Arc Lamps.

Standard Plain Long Life Arc Lamp.
For Street and Municipal Lighting.

Bergmann Street Lamp Pole Fixtures.

firmly held ,on the globe cup while the operation of clean- general mechanical design. The Standard Plain Long
ing and trimming are performed. Life Arc Lamp burns from ioo to 150 hours and is japan

The clutch employed in the Unique lamps is of the finished and forty inches long. The same is represented
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with a reflector and the Unique long life arc lamp
proper with the lamp prepared for trimming; the tele-

scopic device being plainly shown. The Unique lamp

Pulaski, Va.—The Pulaski Electric Co. has been granted
franchise for the erection of an electric-light plant. Work
on same to be commenced immediately.

'

/

w

"T
Standard Brass Long Life Arc Lamp. Standard Plain Long Life Arc Lamp.

with reflector is also shown burning, as before mentioned, MR. WILLIAM CROOKES, F. R. S., who has been

125 hours and only twenty-four inches in length. experimenting with the alleged new element "lucium,"
The Bijou Long Life Arc Lamps, with opal reflectors, has arrived at the conclusion that it is not an elemental

burn 75 hours, are twenty-seven inches long and take substance at all, but simply impure yttrium.

<!>
Unique Long Life Arc Lamps.

only three amperes; a five-sixteenth-inch carbon being
used.

Bergmann Steel Lamp Pole Fixtures, with support
plain or ornamental, are likewise supplied by the General
Incandescent Arc Light C r.

Brunswick, Ga.—W. N. Cheney, of Jacksonville, Fla.,

will establish a telephone system and exchange in Bruns-
wick.

THE DAYLIGHT WORK OF CENTRAL STATIONS.

(Continued from page 414.)
If the stationary motor work, whose claims I ventured

to urge on this associat'on eleven years ago, had been
left to the local lighting companies, I fear it would not

have made much headway. The 327 and other companies
with day circuits do an enormous amount of power work,

but a careful analysis of somewhat incomplete data would
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lead one to believe that the isolated plants are the real

backbone of the electric power industry today. Why
this should be so, it is difficult to explain, except on the

hypothesis that station current, when obtainable, often

costs too much, and is generally not obtainable. It will,

I trust, be understood that this paper is not offered in

any wise as a criticism of central station management,

but simply a presentation of the puzzling facts that con-

front students of the situation. No one can know the

inwardness of the problem so well as the central station

manager himself, and no one can be more deeply inter-

ested than he in dealing with it wisely and well.

It might be said that, in a general survey, four new
factors have presented themselves in the last ten years

for the consideration and approval of the central station

manager. These are motors, alternating current supply,

storage batteries and electric heating. The alternating

current is, for most stations, still restricted to night-work,

and will be, probably, until more single-phase motors of

successful character are on the market. This form of

current has given such a tremendous stimulus to lighting

that it deserves a wider range of usefulness, so that, in

time,alternating-current stations may compete with direct-

current stations as earners of dividend.

Allusion has already been made incidentally to motor

work. What is possible in this direction is best judged

from what the large stations do. Of course, this is in

some respects an erroneous guide, but in the same man-

ner as great men are exemplars for those of less heroic

bulk, so the large stations indicate the actual possibilities

even for a lower plane of execution. The following

are figures of a large western central station, showing the

horse-power of motors connected to the circuits, and the

percentage that the power consumption bears to the

total output. The data come down to March 31, 1897.

LOW TENSION.

Power connected April 24, 1897, 5, 396 horse-power

Power, per cent., of the total output, 23.1 per cent.

HIGH TENSION.

Five hundred-volt power connected

April 24, 1897, .... 1,566 horse-power

Power, percent., of high tension output, 21.4 percent.

ALL SYSTEMS.

Power connected April 24, 1897. 6,962 horse-power

Power, per cent., of the total switch-

board output, 22.8 per cent.

Another example is to be found nearer home, in the

work of the New York Edison Company. The motors to

which that company supplied circuit from its distributing

mains represented, on January 1, 1896, a total installation

of 11,640 horsepower. On January 1, 1897, the motors

connected were the equivalent of 15,930 horse-power, an

increase of motors connected in a single year of 4,290

horse-power, or thirty-six per cent. This does not include

an installation equivalent to 1,142 horse-power in motors,

to which current is supplied from the New York Edison

station during minimum hours, or for emergency and

break-down connections. It will be seen that this brings

the total horse-power in motors connected to the com-

pany's mains up to 17,072 horse-power. The average

size of these motors is from three and one-half to four

horse-power. Of the total motors connected it is esti-

mated that about 5,000 horse-power, equivalent, is in-

stalled in connection with direct electric elevators and

grip hoists.

In order that the idea should not go abroad that the

big companies are monopolizing the power business, but

that it is open to all, I would mention that in Massachu-

setts, where there is only one large city, no fewer than

eight companies out of fifty- eight are supplying power

from their arc circuits; eighteen from incandescent cir-

cuits, and twenty-nine from indeperident'power circuits;

the total being about 14,000 horse-power of motors on

the circuits. The asking rate for kilowatt hour averages
about twenty cents, but runs down as low as ten cents.

Turning next to storage batteries, it is not my inten-

tion to agitate old discussions, but simply to give a few
figures, which would go to show that the batteries may
do more than perform the Alpine feat of taking care of

the peak of the load. There are at the present time in

America—I blush to give the figures—only fifteen central

stations using batteries, with a total capacity of 25,000
horse-power hours output. Four other stations are being
equipped. I hope devoutly that some future chronicler
will be able to report that 1,500 stations are equipped
with batteries, and that by their reservoir capacity they
have answered in the affirmatiue the question whether
their life was worth living. What batteries can do is best
exemplified by the Duane street station of the New York
Edison Company, one of the biggest stations in the world,
with an engine and generator capacity of 20,000 horse-

power. The load, during minimum hours, I am told

by Mr. J. W. Lieb, Jr., the general manager of the
company, is such that it can be supplied in that period
from the storage battery annex at the Bowling Green
Building in the southern tip of the tongue of Manhattan
Island; or from the storage-battery plant at the Twelfth
street station over the feeder tie lines. The supply of

stored current from the batteries in the annex stations

during the minimum hours enables the big Duane street

station to be shut down every night from 10.30 p. m. to

5 a. m.—nearly seven hours; and on Sunday the opera-
tion of the generating machinery at Duane street is lim-

ited to one watch. I do not hold a brief for storage bat-

teries, but in view of such facts it is hardly possible to do
other than press their claims on the attention of central

station managers.

(To be continued.)

INQUIRY COLUMN.

In this column we shall endeavor to answer all questions relat-

ing to the science of electricity that may arise in the minds

of our subscribers.

(Q.)—DIFFERENCE BETWEEN MAGNETISM AND
ELECTRICITY.

Philadelphia, June 30, 1897.

Electrical Age Pub. Co.

Dear Sirs: A student of electrics is frequently much
puzzled over the difference and similarity ex sting be-

tween electrical and magnetic phenomena. As a novice
I beg to state this, that there is to my knowledge, only a

few facts worth weighing in favor of a difference, both
seeming to me to be parallel effects productive of a cer-

tain series of results that vary greatly from each other.

I have heard of both being ether strains. Without hav-

ing impressed upon my mind a clear comprehension of

the real nature of the strain, a few words from the In-

quiry Column would undoubtedly assist me.

Yours truly, L. M. Duffy.

(A.)—Consult Fleming's Alternate Current Trans-
former; What is Electricity, by Trowbridge; and The
Magnetic Circuit, by H. DuBois.
We dare not begin discussing the difference between

electricity and magnetism in these pages; they are not

large enough for the purpose. The above references

will justify our statement in any case.

(Q.)—GAS ENGINE ELECTRIC LIGHTING.
New York, June 29, 1897.

Electrical Age.
Dear Sirs: Can you tell me whether it will pay to in-

stall a gas engine and dynamo to run fifty lights? If so,

what figures can you supply to substantiate the claim?

1 have a large basement and every convenience for the

electric light plant I speak of. Kindly advise.

Yours truly, J. Simmons.
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(A.)—A fifty-light plant will pay with an economical

gas engine. There are many standard makes on the

market that will do the work. The Electrical Age in its

October 17, 1896, issue gave the particulars of a plant of

this description. If the gas engine you buy can be de-

pended upon for its regulation, lamps of very low wattage

may be used. It might be well for you to know that

fifty 16-c. p. lamps can be supplied with

one watt lamps,

two "
three " «
four "

the power consumed in each case being

800 watts, . 1 h. p.

1600 " . 2i "

2400 " . 3I "

3200 " . 4i "

The above figures depend upon the lamps for their

veracity. Close regulation will allow 2 or 2.5 watt

lamps to be safely used.

(Q.)—REQUISITES OF COIL WINDING.
Brooklyn, June 25, 1897.

Electrical Age Publishing Co.

Dear Sirs: In building a dynamo, what is the first ob-

ject kept in mind during its construction and design ? I

feel assured a few words from the Inquiry Column will

clear away my difficulties. Yours respectfully,

K. Livingstone.

(A.)—Keep down the temperature of the armature and

field by providing the proper radiating surface on each.

This is secured by allowing for each watt wasted from

i}4 to2}4 square inches of outer surface. Keeping the

resistance and current within proper bounds will also as-

sist you in your work.

Observe these rules, the current must not exceed

)

'

d 2

d 2 = circular mils /

c = amperes (

in the field coils.

X = mean length of a turn

N = ampere turns

E = volts

c =
1024

X x X

I

1. 106 x E

POSSIBLE CONTRACTS.

Walker, Minn.—The Village Clerk may give informa-

tion concerning establishment of electric-light plant.

Carey, Ohio.—A new electric-light plant will be imme-
diately established. About $10,000 worth of bonds will be

issued for that purpose.

St. Peter, Minn.—An electric-light plant is to be put

in the Rochester Hospital.

Toledo, Ohio.—The Hotel Madison will put in a com-
plete electric-light plant.

Fitzgerald, Ga.—Address the Mayor concerning erec-

tio.i of an electric-light plant.

Providence, Ky.—An electric-light plant will shortly

be established.

TELEPHONE NOTES.

Tarboro, N. C—The Tarboro Telephone & Telegraph

Co. has been incorporated by George H. Holderness,

James G. Mehegan, W. Newton Smith, Job Cobb, J. W. B.

Battle, A. M. Fairley, and W. H. Powell, Jr.

Pulaski, Va.—Laughon & Hull have been granted fran-

chise for the erection of a telephone exchange, by the

City Council.

Gower, Mo.—The Seward Telephone Co. has been in-

corporated by A. J. Hitt, E. A. Bunter, D. P. Cornish,

and others. Capital stock, $7,000.

Savannah, Ga.—The Waycross Telephone Co., of Way-
cross, Ga., has petitioned the City Council for franchise

to construct long-distance telephone system to Savan-

nah.

Meridian, Miss.—The East Mississippi Telephone Co.

has been incorporated by J. E. Evans, Wm. Henry, V.

L. Terrell, and others, to construct telephone lines, etc.

Capital stock, $50,000.

Roanoke, Va.—The Interstate Telephone and Tele-

graph Co. have completed new telephone line from Ro-

anoke to Fincastle, a distance of fifteen miles, and it will

be in operation in a few days.

Festus, W. Va.—The Fairmont & Western Telephone
Co. has been incorporated by J. F. Martin, S. J. Sturm,

R. B. Parrish, and others; for constructing and operating

lines of telephone from Fairmont.

Benton, Tenn.—The East Tennessee Telephone Co.,

Chattanooga, will construct a telephone system at Ben-

ton.

The Star Spangled Banner is the title of a beautiful

souvenir given out by the American Electrical Works of

Providence, R. I. A silken flag having thirteen stars and

stripes rises proudly above the bursting shells that threaten

a time honored fort. As an emblem of progress no better

selection could have been made by tha American Elec-

trical Works. It truly indicates their own free spirit of

liberality and independence.

ARC
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Figure i.

THE DENNIS FLUOROMETER.

By John Dennis, Telegraph Editor of the Democrat and Chronicle, Rochester, N. Y.

The object of the fluorometer, in its use in connection

with the Roentgen energy, is to enable the surgeon or

physician to ascertain, with exactness, the position which
any foreign substance which can be seen on the field of

the fluoroscope, occupies in the human body or limb. To
accomplish this result it provides:

First.—A position of the body or limb, by which what
may be called, for want of a more precise term, a per-

fected shadow, on the field of the fluoroscope or, in the

other case, on the sensitive plate, at the same time giving

the surgeon data which will not only enable him to

make his measurements, but to reproduce the exact posi-

tion of the body or limb, for purposes of exploration, or

operation. In other words: it eliminates the element of

distortion in the shadow caused by the changing position

of the body or the limb.

Second.—The fluorometer eliminates the distortion re-

sulting from the radiation of the force or energy known
as the X or Roentgen ray.

Third.—The distortion caused by the position of the

subject and the distortion caused by the radiation of the

energy, having been eliminated, the fluorometer provides

an accurate cross-section of the body or limb, and sup-

plies an absolutely correct right-angle, at the intersection

of the lines of which the foreign object will be found in

the body or limb.

In its last analysis, the fluorometer consists, essentially,

in a set of carefully designed metallic angle pieces which
conform generally to the shape of the body or limb, and
which, in their use in connection with the X rays, are

susceptible of being squared with a simple and conveni-

ently adjustable table. The patient being laid on the

table and a fluorometer appliance adjusted, as shown in

the accompanying engravings, the fluorometer is brought
with the body into the parallelism of the rays; that is,

when the proper position of the cross-section is obtained,

the two arms of the fluorometer will present the character-

istic single shadow on the field of the fluoroscope.

Attachable to the arms of the fluorometer are two pins

or sights. By means of these sights, the foreign object

having been brought in line with them and the proper ad-

justment having been made, a correct line is produced,
with the sights and foreign object coincident.

By means of a metallic grating, of inch mesh, which is

placed adjacent to one side of the body and consequently
one side of the fluorometer, exact measurements can be
made with the eye from the base line of the fluorometer

and from points on the circumference of the body, to the

foreign object.

Then, without moving the body or the fluorometer,

the Crookes tube is placed directly over the subject for

the purpose of obtaining the vertical line. By means of

an adjustable cross-piece, which is placed over the arms
of the fluorometer, exactly the same results in a vertical

way are obtained by viewing the subject from beneath, the

same condition of parallelism having been produced,

another set of pins having been placed in position.

It will be seen at once, that while the first operation

locates the foreign object on an exact cross-section, the

second observation shows the exact position occupied by
the foreign object in that section.

All the elements of distortion having been eliminated,

the foreign body will necessarily be at the intersection of

the two lines of right angle.

In practice, the surgeon indicates the first cross-section

obtained by a line of India ink or iodine on the body, and
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is thus enabled to establish the position of the object by
measurements from points on the exterior of the subject,

with as much exactness as if the body or limb were actu-

ally severed at the first cross-section and presented to

view.

If it is desirable to preserve a record of the observa-

LECTURE ON THE DIRECT CONVERSION OF
ELECTRICITY INTO HEAT.

(Concluded from page 415.)

I do not think my theoretical opinions would be of any
value; I have very few. My work is entirely practical.

Application of Apparatus, to the Head.

tions, all that is necessary is to produce a fluorograph,

by substituting a sensitive plate for the field of the fluoro-

scope, back of the grating, and make the necessary ex-

posure.

I base my entire life's work on the inch by inch or six-

teenth of an inch by sixteenth of an inch of daily progress
which I can make in the successful solution of a problem;
and theory plays little part in the undertaking. As to
the future of these machines, as to how large they can be

Wilmington, N. C.—The AVilmington Street-Railway made; are the machines I show the limit of thermo-elec

Figure 2.

Co. has been awarded contract for lighting the city. A trie direct converters, I say it is not the limit at all.

resolution was adopted looking to the city owning its Thermo-electricity has splendid possibilities before it, so
lighting, water and sewerage system. long as it is considered as being a means to the direct
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conversion of heat. Perhaps my meaning is not clear.

I will explain—thermo-electricity as thermo-electricity in

my opinion has reached and did reach its limit a long time
ago. The thermo-electric element reached its limit almost
at the time of Seebeck, the couple from an E.M.F. stand-

point having been but little improved. The use of

thermo-electricity for the direct conversion of heat is

simply a mechanical problem, of which one practical

demonstration is shown you to-night. It is not the prob-

lem of the couple; it is the problem of the utilization of

the power which was discovered. Away back, years ago,

this discovery was made. I can take that machine, work-
ing with that two-and-a-half feet of gas, and by a careful

utilization of that gas, by the skill which I possess, I can
show you that same output for less than one foot of gas.

If I can show you that, you quite readily think, if you
stop to figure out the problem, that I could compete with

almost any other form of electrical production. I can do
it, as the result of my personal skill. You cannot regu-

late the machine so that anyone can do it. You cannot
spend your time trying to save a foot of gas. Gas is not
the problem in this small machine. When we come to

the larger output it does. Speaking of the larger output,

if I were to use gas, of course, all reductions that I could

make in the gas output would be of tremendous import-

ance; but I do not believe gas is going to be used in the

larger machines. I have made larger machines and have
seen in them indications of a considerable efficiency, one
worthy of serious consideration. I have had machines
built exactly on the lines of this, only larger, which pro-

duced five 16 c.-p. lamps of full photometric value, for

one cent per hour. What are my ideas in regard to the

future of that as a large device ? I never believe in try-

ing to improve thermo-electric couples, except mechanic-
ally. My idea on the future of the device is to produce
an efficient mechanical working device with a very high

amperage output and low voltage. I do not attempt to

attain extremely high voltage in the device; I do not be-

lieve it pays. In all my experiments on thermo-electricity

I give ordinarily no attention to the thermo-electrical

efficiency of a couple, and can tell you nothing whatever
about it. I never paid the slightest attention to it. I

take this device as it is, overcoming its mechanical de-

fects, and that is sufficient; you are not going to have
anything in the immediate future which can compete with

it. I am not taking up the problem of the production of

a high voltage couple. I see nothing in it. I aim to

produce a very high amperage output in the larger de-

vices and use some transformer systems to transform the

low voltage into higher voltage, utilizing the amperage
output instead of attempting to get the voltage. If

larger machines are made, the field they will occupy you
can best judge.

The water in the machine has very little to do with it

in the way I think you judge it does—that the cooler the

backs and the hotter the fronts, the greater the output.

I do not find that at all. I am a disbeliever in a great

many things which have been accepted in connection with
thermo-electrics. I have never found any such condition

as the one I have just stated, that the hotter you make
the hot junction, and the cooler you make the cool junc-

tion, the greater the electrical efficiency. I do not be-

lieve it. I say if you get the cool junction too cool you
reduce the efficiency of the hot junction. We have to be
careful in thermo-electrics not to get the device too cool.

A temperature on the outside between 60 and 185, only
reduces in a five volt machine the electromotive force a
few tenths of a volt, and that is not due to the thermo-
electric effect, but to the increased internal resistance

which of necessity the excess of heat produces and causes
a natural drop, from the fact that there is no cooling on
the back here (illustrating) and the hotter it gets there,

the greater the internal resistance. I have tried it with
freezing water, and, thinking possibly you would like to

try, have had this ice water provided; you can put on ice

water and see if you can increase the output. I do not
think you will. Then you are at liberty to take a machine
and run it at a high water temperature and see if you can
decrease it. I do not think you will, conceding the fact

of the few degrees of difference due to increased internal

resistance. I believe we can gain time now by having a

discussion on the subject. I think the problem before

us is a practical one, and we have one form of its

solution before us. As practical electrical men, I do
not think you want to sit hear waiting, Micawber like,

for something to turn up. This has turned up. It is

here. I wish you to examine and test the apparatus in

any way that you desire; it is an ordinary, practical de-

vice, which is on the market, and I take pleasure in in-

troducing it for the first time. (Applause.)

UNDERGROUND RAILWAYS.

The most recent addition to the system of underground
railways with which London is provided and the most im-

portant of all the present undertakings of a similar char-

acter in the world—the Central London Railway (under-

ground)—has an especial interest for Americans. This
is due to the fact that the entire system of electrical

equipment will be American. With the exception of the

elevators the entire electrical contract has been assumed
by the British Thomson-Houston Co., Ltd., representing

in Great Britain the General Electric Co. of Schenectady,
while the elevator contract has been secured by Mr.
Frank J. Sprague, of New York.
The road, laid in two deep subway tunnels, driven by

the Greathead Shield, stretches from Liverpool Street

beneath the station of the Great Eastern Railway Co.,

near Broad street, the city terminus of the North London
Railway and the Bishopgate street station of the Metro-
politan Underground Railway, through the very centre of

the great commercial district of the city, and runs due
West under Holborn, High Holborn, Oxford street and
past Hyde Park as far as the generating station located

at the terminus at Shepard's Bush. It follows the line

of greatest traffic in London. The road will receive pas-

sengers from the great underground central depot, now
in course of construction by the Central Railway Co.

between the Bank of England and the Royal Exchange,
passengers brought in by the main lines of the London
and Northwestern, Midland and London and Southwestern
Railroads. It is especially at this point in the city that

crossing is a perilous task, and the railroad company is

now engaged in constructing a series of subways immedi-
ately below the surface for the convenience of pedestrians

and as approaches to its own station below. From this

central depot will radiate not less than five underground
tunnels, some eighty-five feet below the surface, each

feeding a separate and equally popular district of the

great agglomeration known as London.
The construction of the road itself has been carried

out by the Electric Traction Company, which has also

financed it. It is this company that has made the con-

tracts with the British Thomson-Houston Company, and
which will turn over the road fully equipped and in work-

ing order to the Central London Underground Railway

Co. ready for operation.

It was not until three years after the necessary parlia-

mentary act was passed in 1893, that the actual work of

building this road could be undertaken. Vertical shafts

were driven at six different points to a depth of between
60 feet and 70 feet and the tunnelling was begun in four

tunnels at once, two running in each direction from the

shaft. At each of the stations were driven two shafts 23

feet in diameter and 87 feet deep and one 18 feet in

diameter and 76 feet deep—the two former containing

two ingress and two exit elevators and the smaller two
spiral stairways, one for ascending the other for descend-

ing passengers. The shafts are built up of cast iron
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plates iJ-6-inch thick and 4^-inch in the flanges. All

crevices in the back of the plates are filled with hydraulic

lime grout injected under pressure.

The glazed white brick passages leading from the bot-

tom of the shafts to the stations are 8 feet 3 inches wide

on the entrance side. On the exit side, where crowds

might collect in front of the elevators, they are 13 feet

wide.

At the stations the widened tunnel is 21 feet in diam-

eter and 375 feet long. The main tunnels are each 11

feet 6 inches in diameter and are practically steel tubes

driven forward through the clay. The plates used to

line these tunnels are Js-inch thick with flanges 4 inches

deep. The shield for' driving the small tunnels was 12

feet 8 inches in diameter and was pushed forward by six

hydraulic rams giving a pressure of 230 tons. For driv-

ing the station tunnels the shield was 23 feet 8 inches in

diameter and was pushed forward by 22 rams giving a

pressure of 840 tons.

Each tunnel will contain one track, one tunnel carry-

materially reduces the clearance. The motors require

to be suspended between 30-inch wheels, at least, to give

the necessary clearance between them and the ground,

and this fact has brought about the locomotive in place

of the passenger motor car.

The use of the sub-station method of electrical dis-

tribution insures a uniform pressure throughout the entire

length of the line. Fluctuation, therefore, which would
materially interfere with the lighting of the station and
trains, is reduced to a minimum.
The limit of variation fixed by the Board of Trade, to

the rules of which department all electrical installations

in Great Britain must accord, is ten volts. With the

method adopted in this installation, the variation in

pressure will not exceed three volts.

The locomotives will number 35. Each will consist of

a sheet iron cab containing the controller, indicating in-

struments, air brake, pump and controller, sand boxes,

etc., mounted upon a locomotive truck. The motors
have been especially designed for this work. They are

CENTRAL LONDON RAILWAY

CXISTING UNDERGROUND LINES.

Underground Lines.

ing the East bound trains, the other, the West bound.
In laying the roadbed the. best modern steam railway

practice has been followed. The steel rails weigh 100

pounds to the yard and are laid upon heavy cross ties.

The system of contact will be the third rail, with the con-

tact rail placed between the service rails of the track and
insulated. The conductors will be fed at intervals from

a copper feeder cable. This feeding will be controlled

from the signal boxes and the operator will be able to

cut out any section of the line when necessary. This
method of contact is similar to that employed so success-

fully by the General Electric Co. in the installations on
the East Weymouth, Nantasket Beach and Berlin-Hart-

ford branches of the New York, New Haven and Hart-

ford Railroad. The method of traction, however, will

differ radically from that used on the branches above
mentioned. Instead of passenger-carrying motor cars,

with the motors mounted on the forward axle, locomo-
tives similar in appearance to those used on the Belt Line

Tunnel service of the Baltimore and Ohio will be used to

haul the trains. The reason for this lies in the fact that

the tunnel is only 11^ feet in diameter and that the bot-

tom of the tunnel must accommodate the roadbed. This

of the gearless type and, according to the new system of
motor nomenclature adopted by the General Electric

Company, are known as the G. E. 56. Four of these
motors will be mounted on each locomotive, one to each
axle, the total draw-bar pull being 14,000 pounds. The
controllers will be of the series-parallel type arranged for

four motors. Each controller will embody the magnetic
blowout principle.

The weight of each locomotive complete will be thirty-

five tons of 2240 pounds. The trains will be made up of

seven cars weighing when loaded 105 tons additional,

giving a total train weight of 140 long tons. The seating
capacity is calculated at 336 persons.

Access to and exit from the stations will be effected by
means of powerful high speed elevators. These will also

be of American manufacture and will be built by the
Sprague Electric Elevator Co., of New York. The ele-

vators will be forty-nine in number, each with a capacity
of 15,000 pounds, or about 100 passengers per trip. The
speed of elevation will be about 150 feet per minute.
These elevators will be of the double drum type similar

to those built for the War Department at Washington but
of much higher carrying capacity.
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It is estimated that the number of passengers that this

road will carry per annum is 48,000,000, which at an

average fare of four cents, will give an ample return to

ensure dividends upon the capital stock.

RECENT PROGRESS IN ARC LIGHTING.

BY ELIHU THOMSON.

(Continued from page 10.)

There is neither time nor space to devote to the

details of arc-lamp mechanism for constant-current cir-

cuits, though much might be said in regard to the prc-

them, so that the flow of current is in the same direction

always, though rising from zero to a maximum for every

alternation in an alternating current. The more or less

near approach to continuity of current will depend upon
\he shape of the wave rectified. A rectangular wave,
properly rectified, would, as in Figure 3, give a true con-

tinuous current. Other forms of wave give less continu-

ity, depending on the sharpness of the individual wave
peaks, c, d, Figure 4. The character of arc produced by
the rectified current resembles closely that of the contin-

uous-current arc, in that the crater in the positive carbon

is present, and the negative tends to point itself. There
is, however, a strong note or sound evolved from the arc,

depending for its pitch upon the periodicity or frequency

.JL-J J I

Fig. 3.

portions that should be given to the parts, the character

of pull to be secured in the magnets controlling the lamp,

the securing in clutch lamps of a slow or "sneak " feed

(as it is sometimes expressively, if not elegantly termed)

for the carbons, the cut-out switch, etc., in both differen-

tial and shunt-magnet-control mechanism. There are

two points, however, which may be touched upon in this

connection, as tending to secure the best results. First,

the variation of pull for a given variation of current in

the magnets controlling the lamp should be as great as

possible. Second, there should be as little as possible

variation in the force required to feed or recover from

feeding. The force required to be imparted to the

mechanism to release the clutch, detent or escapement
should be as little as possible, and but a very small frac-

of the alternating current. The inductional effects of the

pulsating currents in lines upon neighboring lines will, of

course, resemble those of alternating currents, though
less musical than the latter when a sound results, as in a

telephone. In order to make it easy to commute or rec-

tify such a high potential of alternating current as would
be needed to feed, say, a series of forty to fifty arc lamps
with pulsating current, certain conditions are very desir-

able. One of these is that the current to be rectified

should be of constant value, though alternating. The
writer showed, nearly ten years ago, how a constant-cur-
rent transformer could be made, using primary current at

constant potential to obtain secondary constant current.

One of the ways was to so mount a secondary coil, with re-

lation to its primary, that repulsion might be exerted be-

X.
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Fig. 4.

tion of the total magnetic force in a differential or shunt-

feeding system. Otherwise, the lamp will not be a sensi-

tive feeder. Lamps are frequently found which form
their arcs well enough, but hang up or delay at the feed-

ing p int, the action of feeding being preceded by quite

a rise of potential between the carbons at the arc. This

is owing to too much force being required to unclutch

or release the mechanism. A good lamp should feed on
a variation of three to five volts, and, with certain con-

structions, a feeding action within one-half to three-quar-

ters of a volt variation for a 45-volt arc can be readily

attained.

Passing now to the consideration of the use of pulsat-

ing currents in arc lighting, it may be said that at present

little or nothing has been done commercially in the

United States in the use of such currents. The subject

becomes one of importance in connection with what are

known as rectifiers. These are machines that take an al-

ternating current and commute the waves, or rectify

tween them and so move one away from the other when a

tendency to increase of current in the secondary took
place. This method was found to be highly efficient, and
was embodied in a number of forms of apparatus, some of

which were employed to feed constant current to arc
lamps in series. In this case lamps may be cut out and
the secondary coil even short-circuited, while the current
in it remains practically constant.

When such a current is rectified, the same characters
are preserved, and the regulation is all that could be
desired for all loads within the capacity of the apparatus.

The efficiency of transformation is also quite high, and
the apparatus is not of excessive size for a given output.

A simple commutator, revolved by a properly constructed
synchronous motor, with its arc-machine brushes and air-

blast, complete the machine. By the use of the air-blast a

single commutator, as in the Thomson-Houston arc ma-
chines, serves to rectify a single-alternating current wave
of sufficient potential for up to fifty or more lights in a
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series. Without the air-blast, flashing would be likely to

be serious at fifteen to twenty lamps in a series.

The above relates to the rectification of a single-phase

current. When, however, two-phase or three-phase cur-

rents are to be rectified, there will be at least two or three

constant-current transformers, one for each phase, and
the secondary current may be combined through commu-
tators resembling those of the Brush arc dynamo for the

two-phase, and the Thomson-Houston for the three-

phase. In such cases the resulting rectified current is

much more nearly a steady or smooth current, and not so

much of a pulsating character. This is, of course, owing
to the relation of the phases being such as to cover each

other's zeros or to overlap. Under proper working con-

ditions there should be a certain field for the use of recti-

fiers in the United States, as well as in England, where
Ferranti has for some time past had some of them in use.

It is difficult to adapt a rectifier to periodicities of as high

as 125 per second, but with sixty periods the problem is

comparatively easy. The use of rectifiers has the one
great advantage of permitting the generation of current

in a station to be by means of large direct-connected

dynamos, a portion of the output of which is used in the

ordinary way to feed lights, etc., through the usual con-

stant-potential transformers, while another portion, feed-

ing rectifiers, supplies the arc lamps of the system instead

of special arc dynamos, while, if needed, the whole
capacity of the generator may be utilized for one or

other kind of load, as desired.

The arc lamps worked by rectifiers are like continuous-

current arcs in giving the downward distribution of light

from the positive crater, a feature of great value in street

lighting. There is also complete regulation—such that

lights may be cut out ad libitum by shunting, while the

other lights remain unaffected. Furthermore the effici-

ency of the rectifier is high, and may easily be made over
ninety per cent.

Two or more arc lamps are now often connected in a

branch across constant-potential mains or supply lines.

Thus on no-volt circuits, two lamps using about forty-

three to forty-five volts each, and with a proper choking
resistance, may be found in the branch. On 220 volts

there may be four lamps in a series, and on railway cir-

cuits of between 500 and 600 volts nine to eleven lamps
may be found connected, with in each case a proper
resistance. The inevitable use of a choking resistance

in series, with arc lamps run from constant-potential

lines, is now pretty generally understood. Without it

the current in the lamp branch is unstable, owing to the

fact that the resistance of an arc is not a definite quantity,

but varies for a definite length of arc in inverse ratio to

the current flowing, or even falls more rapidly than the

current increases, or vice versa.

Therefore, the current strength of the arc lamps in this

case is not to be regulated or controlled by adjustments
of the lamps alone, but by means of the variation of the
choking resistance in addition. The object in each case
is to set the value of the resistance at such an amount
as will, when the arc lamps are adjusted to feed at, say,

forty-four volts, with good cored carbon, give the

desired value of current and stability of current. The
quality and character of the carbons used has a decided
effect on the results as to steadiness and uniformity in

constant-potential arc work. Hence, a good cored posi-

tive and solid negative are desirable. The writer has
seen no more perfect result in arc lighting than can be
obtained on constant potentials, with good lamps and
carbons burning open arcs. Much was said, and some
considerable amount written, a few years ago about
lamps in series on constant potential robbing each other,

so that when one was bright the other was dim, and the

reverse. This phenomenon does not occur with properly

constructed lamps, which are sufficiently sensitive feed-

ers. Lamps for this service, capable of feeding within

one volt variation at the arc, are in use, and the steadi-

ness and reliability obtainable is all that can be desired.

In regard to "inclosed arc lamps," it may be said that
they are beginning to be applied in a series of five upon
circuits of 500 volts potential, but the consideration of

this type of arc will be deferred till later, when the

subject of single lamps on constant potentials is dis-

cussed.

The distribution of current for arc lighting at con-
stant potentials has undoubted advantages, one of which
is the relatively low tension and absence of danger.
Another is the facility of installation along with incandes-
cent lights, and ease in metering the supply. The loss

of energy in the distribution may, at full load of lines

and moderate distances from the supply station, be, say,

ten per cent, or more, chargeable chiefly to feeder drop,

and about fifteen to twenty per cent, in dead resistance

in the lamp branch. We may take, then, twenty-five

per cent, as an average loss in reaching the lamps. This
loss, which is much greater than the percentage of loss

on the series system, is yet largely, if not wholly, made
up by the superior efficiency of the constant-potential,

low pressure generators of large capacity over that of arc

machines of relatively smaller output, and by the higher
engine efficiency which may readily be attained in driv-

ing large generators, especially when working with eco-
nomical loads. It must not be forgotten, however, that
for equally good results a better and more expensive car-

bon will be required for constant-potential work than for

plain series arc lighting. These observations relate, of

course, to ordinary open arcs with full supply of air reach-
ing the hot ends of the carbons. The conditions existing

with long-burning lamps or inclosed arcs will be alluded
to later.

One serious objection to the arrangement of lamps in

series between constant potential mains, especially those
of 220 to 500 volts, is the inflexibility, or inability to cut
off some lamps in a branch without substitution of equiv-
alent resistance, which substitution, of course, means
that the same watts are consumed whether the lights

burn or not. We lose the advantage of the constant-
current system, which enables us to shunt lamps and save
power, and also that of the simple multiple or parallel

system at constant potentials, in which each lamp is in its

individual branch circuit. Open-circuiting the branch
extinguishes the light and saves power. With alternating
current at constant potential there is greater flexibility,

but, unfortunately, no alternating current arc lamp is

likely to equal in its effects lamps making use of continu-
ous currents or undirectional currents.

There are two ways in which alternating currents may
be used to work arc lights in series. We may either take
a constant-potential system, such as one with main lines

at 1,000 volts, and connect between them a series of arc
lamps at about thirty volts each and about thirty-five

lamps, or we may transform so as to feed the lamps in

series with a current of constant value, or with a current
which does not vary more than a given per cent, from
light to full load—fifteen per cent, for example. In the
former arrangement some provision must be made to
allow lamps to be extinguished without breaking the cir-

cuit, and this cannot be done by shunting, unless equiva-
lent resistance be substituted, for the shunting of a lamp
or lamps in a series would result at once in a great in-

crease of current in the others and a serious departure
from normal working.

(To be continued.)

A contract for the transmission of power of the river
running through the Santa Ana Canyon to Los Angeles
and Pasadena, a distance of eighty miles, has been con-
cluded between the Southern California Power Co. and
the General Electric Co. The amount of power to be
transmitted at first is four thousand horse-power. The
station will be located in the Santa Ana Canyon, twelve
miles from Redlands and about eighty miles from the
towns in which the electric power will be utilized.

(Continued on Page 24.)
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DEVELOPMENTS IN THE WEST.

We have lost that picturesque vision which rose like a

mirage from the high hills and wide-stretching plains of

the West; it has passed, with its prairie schooners, bands
of whooping indians and devil-may-care cowboys, into

tradition and ancient history. The West, in accepting

civilization, has undergone enchantment and transforma-

tion. It is no longer wild and woolly, but a great cen-

tre of industries, healthy development and potential

wealth. Towns have sprung up from the wilderness and
mining centres have become populous cities. An*d in view-

ing this change we cannot forget our own maturing
science, and see, with pride, its influence upon the welfare

of many prominent western towns. To such an extent has

this influence been felt that, in the Trans-Mississippi ex-,

position a special department has been devoted to its

interests, in charge of Prof. R. B. Owens, a Columbia
College graduate of '91; at present the head of the

electrical and steam engineering course at Nebraska Uni-

versity. At a time well within the memory of some of

our friends not past the meridian of life, a trip to

Nebraska, or any other distant western state, was as

worthy of note as a voyage to the Kamtchatka peninsula.

Not only has transit to this point been rendered easy, but

all the evidences of busy city life, educational resources

and modern industry are there as though they had al-

ways been, and this great Trans-Mississippi exposition

will be like a great bridge of enlightenment to. the con-

servative East, bringing both into closer communion for

mutual good. Those that live in some of our old fash-

ioned eastern cities, on attending this exposition, will

realize in surprise how great a spirit of advancement is

animating these distant centres; how powerful the in-

centive that within half a century built up these great
monuments to western civilization and, lastly, what force
of character, hardihood, vigor and intelligence were re-

quired to lay the foundations of a city in such inimical
surroundings. We should congratulate the West for their
efforts in strengthening this mighty brotherhood that
reaches from ocean to ocean.

A- PERTH AMBOY ELECTROLYTIC PLANT.

It will probably be interesting to our readers to realize

that one of the latest and most complete electrolytic re-

fining plants erected is to be found at Perth Amboy, N. J.
This great plant has an annual capacity of nearly ten
thousand of copper and thirty thousand ounces of silver.

It may be understood that commercial copper such as
that employed in electrical work must be of a very high
degree of purity, and it has therefore become advisable
to refine the crude copper,by electro-deposition. During
the last two years nearly one-third of the entire copper
output of the United States was refined by electrical

means, and today more than one-half of the entire copper
output is thus refined. This method has become so neces-
sary from an economical standpoint that all the old plants
have been transformed into electric power stations, the
energy of the current being used to do that which with
the most expensive machinery was only half-done in the
past. The copper refined at Perth Amboy holds a large
percentage of gold and silver, which repays all the efforts

they have made to obtain pure copper by this process. It

pays the expenses of refining, in fact, of the entire running
of the plant, and therefore turns over the pure copper in

reality as clear profit. Possibly one of the best fields of

engineering to enter into is that of electro-metallurgy.
The pioneers in this branch of work have become
wealthy men. To give an idea how valuable this process
is to the proprietors of a copper mine we will say that
the copper refined at Perth Amboy sometimes carries six

hundred ounces of silver and four ounces of gold per ton.

Ever since Tubal Cain handled metals copper-mine owners
have been throwing away this additional wealth. Now
it is the only thing that makes them rich, and the great
copper industries in the West owe their present pros-
perity entirely to the introduction of electrolytic methods.

RECIPROCITY OF FEELING.

During the past week some kind friends, in an out-

burst of heartbreaking kindness, said that Mr. W. T.

Hunt of The Electrical Age had connected himself with
a rival contemporary. Mr. Hunt wishes it distinctly

understood that he subdued the ambition of the publisher

of this rival publication to enjoin him, by law, from
soliciting advertisements for The Electrical Age. A
great many in the trade know that W. J. Johnston
sneaked into court in September, 1891, without either

Mr. Hunt's or his lawyer's knowledge, and got an injunc-

tion restraining Mr. Hunt from soliciting advertisements
for The Electrical Age. A great many also know how
the trade would not give Mr. Hunt advertisements, fear-

ing that they would be drawn into this suit. After two
months of hard work Mr. Hunt finally got before the

same judge who granted the injunction mentioned above.
We do not have to repeat what the judge said; he dis-

missed the injunction, which was then appealed twice and
both times set aside. When Mr. Hunt's name is seen

associated with W. J. Johnston's, it can be understood
that Mr. Hunt has received the $10,000.00 he demanded
for his stock in 18S9, when he resigned his position with

the W. J. Johnston Company.
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The water wjll be taken from the river through canal,

flume and tunnel along the side of the canyon. Here it

will be led into a pipe line 2,200 feet long, giving what
will be equivalent to a vertical fall in the water of 750
feet.

The wheels will be of the impact type, directly con-

nected to the generators, of which there will be four each

of 750-kilowatt (1,000 H. P.) capacity. The maximum
line protection will be 33,000 volts, to which potential the -

initial voltage will be raised by twelve 250 K. W. step-up

transformers.

This transmission will be the longest commercial elec-

trical power transmission as yet undertaken, as well as

that using the highest voltage. At present the longest is

that transmitting the power of the waters of the Ogden
Canyon in Utah to Salt Lake City, a distance of 36 miles.

The Los Angeles transmission will be over twice that dis-

tance, and three times the longest distance yet tried with

the power of Niagara, which to date has only been trans-

mitted to Buffalo, a distance of 26 miles.

Two models in a recent exhibit represent Page's Farmer's
electric motors. The first of these was brought out in

and telegraphy. In the latter exhibit are some beautiful

specimens of sections of deep-sea cables. One of these is

a portion of the first Atlantic cable, submerged in 1858.
It is about five-eighths of an inch in diameter, and is in

good state of preservation. The others, cut and arranged
to show their structural parts to best advantage, were laid

at various times and places. The most of them be-

longed to cables of the Direct United States Cable Com-
pany. They range in size from less than an inch in diam-
eter to about three inches. Although the strain on a

deep-sea cable is enormous if by chance it becomes sus-

pended across an ocean valley, the great three-inch com-
pound rope looks capable of being swung from the top of

one mountain to that of another.

AN INDEPENDENT MANUFACTURING
CONCERN.

This last decade has been eventful in many important
respects. It has seen a great change occur in methods of

manufacture, and has marked a stage in the history of

Erecting Floor.

1857, and attained a speed of nineteen miles an hour on the
B. & O. track between Washington and Bladensburg, Md.
In 1S57 Farmer ran his machine on a track laid around a
hall for the instructive benefit of those to whom he was
lecturing on electricity. It was evidently not a speed-
maker. At the end of the motor shaft was a cog-wheel
which engages another of its kind at the upper end of a
vertical rod that carries at its lower end a similar wheel
fitting into the cogs of the one on the rail.

A telephone invented by John Phillipp Reis in i860, -and
made in Paris, is seen in the electrical collection. There
have been many changes made in the telephone, among
them those wbich concern the transmitter. In the first

instrument of this kind the transmitter was made in the
shape of a human ear; but, though altered in shape, the
principle remains the same.

In the case with this old French sound-receiver, one
gets a pretty good illustrated history of electric lighting

(Triumph Elec. Co.)

progress that shall forever after be spoken of with won-
der and admiration. Development has been very rapid

in the direction of improvements in electrical machinery,
and it is our pleasure to speak of a manufacturing con-
cern that has preserved its independence in that special

capacity and secured by persistent and conscientious
work an enviable reputation. Triumph apparatus manu-
factured by the Triumph Electric Company of Cincinnati,

Ohio, has been so long and favorably known that little of

an introductory character need be said. A few words,
however, concerning the rapid growth of their business
during the past few years may not be inappropriate. The
chief cause of the popularity of their apparatus is un-
doubtedly due to the careful attention given every detail

and the rigid factory inspection and tests to which every
machine is subjected before shipment, insuring as it does
its satisfactory and successful operation when erected.

The fall of '95 made it clearly evident to the Triumph
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ioo K. W. Belted Generator, Plant of the Lane & Bodley, Cincinnati, O.

(Triumph Elec. Co.)

Power House, Owosso & Corrunna Traction Co., Owosso, Mich.

(Triumph Elec. Co.)
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Electric Company that the facilities at their command
had become inadequate, and the increasing size of the

business made it absolutely necessary to procure larger

and better quarters. With this object in view the pur-

chase of the entire plant and good-will of the Waddell-'

Entz Company of Bridgeport, Conn,., was consummated.
As now equipped their facilities for the production of

first-class work at low cost are equal to those of any other

manufacturer. This company does not deem it advisa-

ble to place fictitious values on their products, being able

and competent to assure to their customers, all rights and
such protection as the use of the goods used might call

for. They welcome careful investigation of all claims

placed upon the market direct-connected plants which run
slowly, noiselessly and economically. Some illustrations

are herewith given of Triumph Eleciric Company direct-

connected plants. Another branch of work in which this

concern has secured a great reputation is the manufac-
ture of street-railway generators, in the details of whose
construction simplicity reigns supreme. The freedom from
liability of repairs and the ease and rapidity with which
incidental repairs can be made, make their street railway
and power generators particularly desirable pieces of
machinery. The special type of winding and commuta-
tor construction employed makes it practically impossible
to burn out these machines^ The general construction

Direct-Connected Elevator Motor.

advanced by them and will be only too happy to show in-;

terested parties their equipment and the many special

devices by which they are able to produce the very best

of work and sell their apparatus at the very lowest prices.

The Triumph Electric Company have long realized that

considerable loss of power is occasioned by the use of

belts, and that in addition valuable floor space is con-

sumed by a belted plant. For these reasons they have

of the armature and commutator of direct-connected gen-
erators is very simple. They are mouuted on an inde-

pendent spider which is keyed to the shaft, thus insur-

ing alignment and reducing vibration to a minimum.
The field casting is built of two parts, whose vertical faces

meet, and are held together by large bolts fitting into

reamed holes. The field coils are held in place by small,

light keepers. The brush holders are operated by a hand-
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Belted Freight Elevator.

Plant of the Krippendorf-Dittmann Co., Cincinnati, O.
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wheel adjustment and are carried on a subtantial yoke
supported on the outboard bearing. Carbon brushes are

used whose reliability is a matter of common knowledge.
Power generators for street-railway work and outfits for

marine and municipal lighting are supplied by this con-

cern.

Since the use of arc and incandescent lamps on the

same circuit has become a matter of common practice,

and the safety of such systems is being better appre-

ciated, a great call has come upon this concern for all

sorts of equipments. The ease with which an electric-

light plant is nowadays operated has led many sceptical

and conservative-minded people to adopt electric light-

ing for illumination of homes, etc., and having become
accustomed to it regard it henceforth as an indispensable

on principles that neither modern science nor practice
have reason to complain of, and have in every case ably
done the work they were called upon to do with the
utmost satisfaction to both the company that made them
and the consumer that used them.

THE DAYLIGHT WORK OF CENTRAL STATIONS.

(Concluded from page 15.)

A word in conclusion as to electric heating. When I

hazarded, eleven years ago, before this body the expres-
sion of an opinion that motors ought to be pushed, it was
regarded in many quarters as premature and visionary.

From a conservative standpoint, it was so undoubtedly;

Mining Machine. (Triumph Elec. Co.)

necessity. The use of slow-speed machinery has pre-

vented any complaint from arising on account of the

wear of parts and cost of renewal, such as were met with

and are siill met with in the use of high-speed machinery.
All of the apparatus turned out by the Triumph Elec-

trical Company, whether it be of a special nature or but
one of their regular line of goods, is finished wirh such
particular attention to details that in no instance have
complaints arisen due to a failure in construction or

operation. Switchboards are completed and designed by
this concern of any size and fitted with any special appa-
ratus that may be desired. In addition they manufacture
a class of bi-polar motors which in price meet the de-

mands for an economical and reliable machine. These
machines are ironclad, with readily removable fields and
a commutator built of the best of copper, insulated with
pure mica. They have been designed and constructed

Cloth Cutter.

but in everything success is not to be gauged by the point

you are at. The real test is the way you are going; and
if the tendency is right, all else that is desirable comes
in due time. Now, in central station work, we can and
must recognize but one tendency as the underlying and
ultimate; namely, to increase the demand for current,

and whatever does that is to be welcomed. Today, elec-

tric heating, using that term in its generic sense to cover

a variety of uses and purposes, stands just where electric

power did ten years ago. It is a parvenu, hardly admit-

ted or recognized in good electrical society, but a " push-

ing young particle" that there is no snubbing or sub-

duing. Much more recently than ten years ago, I was
involved in a hot daily newspaper controversy in New
York, with the object of proving that electric power had
the ghost of a show; and now the advocates of electric

heating are similarly put on their mettle. The main ar-
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gument they have to contend against is an elaborate

formulation of caloric theories and laws, all going to

demonstrate the terrific loss and cost of heat units when
delivered electrically to the man who wants them.

It is said that, with current s ;ld on the basis of twenty

cents a kilowatt hour, no business can be done in heat-

ing, and that, even if the price be cut in two, the induce-

ment to possible customers is not great. If this were
true, the matter of price of current might forbid the

operation of a single fan motor from central stations.

Making a rough calculation of one cent per hour for the

ordinary fan motor, that is ten cents a day for ten hours

steady running, or, say, $3 per month or $36 a year.

Allowing twelve such motors to the horse-power, the local

companies are selling current to thousands of willing cus-

tomers in the summer time at the rate of $430 a year per

horse-power, for a working day of only ten hours. Other
quotations can be made showing the high price got read-

ily for current in small quantities from purchasers who
are perfectly satisfied with the bargain, and find it pays

them also very handsomely in some element of comfort,

pleasure, convenience or even economy.
A test taken three years ago, for twelve weeks, of cur-

rent consumed in cooking a dinner of several dishes daily

for a large number of persons, showed that for ninety-

seven persons the current fell as low as 307 watt hours

per person. This would make 29,779 watt hours, or, in

round figures, thirty kilowatt hours. At ten cents per

kilowatt hour, that means an expense of $3 per day, or,

say, $90 per month. It will, of course, be objected that,

in a great many isolated plants, the current made on the

spot does not cost to exceed five cents per kilowatt hour,

which would, in the building where the test was made,
have brought the sum down to $45. I have tried to get

some basis of comparison between this and an equal

amount of work on a gas-stove or range, for an equal

number of persons, but it is not easy to obtain. In one
family I know, which consists of six persons, they have
been cooking by gas for some five years. It costs, with

gas at $1.25 per 1,000 cubic feet, on an average, $5 to $6
per month, or from sixteen to twenty cents per day, or

about three and one-half cents per head per day, if all

are at home to every one of the three daily meals, which
is far from being the case. If the same expense averaged
for the ninety-seven persons for three meals daily, the

outlay for gas in cooking would be between $90 and $100
per month, or about as much, if my figures are approxi-

mately right, as electricity would cost, if the current

were supplied at five cents per kilowatt hour. This is

certainly a very encouraging showing for electricity, but

we must not forget that central stations do not exhibit

much anxiety to sell their current at five cents per kilo-

watt hour, or even per horse-power hour, and this is one
reason why isolated plants have multiplied so tremendous-
ly in our cities. I might add, as one point of interest,

that, when the family I mention began to cook with gas,

it bought a gas-range for $25 and paid $2 or $3 more to

get it set. The range has worn out, and the family is

now hiring a good one from the local gas company for $3
a year.

From these crude remarks of mine, it will be seen how
sadly tentative and experimental the art of electric cook-

ing is for most of us; but is it not the duty of the local

lighting companies to go into this matter and see how
far they can foster the new art, by introducing the appa-

ratus and furnishing current for it cheaply ? Even if the

price falls short of $430 per horse-power per year, for

ten hours a day only, they should not feel discouraged.

I have spoken of cooking, but this is but one of many
fields of usefulness for electric current heating supply.

Our esteemed ex-president, Mr. J. I. Ayer, who has

placed at my disposal much interesting data that I can-

not produce here, for lack of time, gives me also a variety

of information as to work that has lately fallen within

his sphere of practical attention as representative of a

large electric heating company. Their work includes a
wide extent of shoemaking machinery, heated silk-finish-

ing rolls, leather-working machinery, 387 curling-iron
sets in the dressing rooms of the combined Waldorf and
Astoria hotels, in New York city, seventy-two sets in

the Parker House, Boston, and apparatus in the Plankin-
ton and Pfister hotels, Milwaukee, as well as on the
American line steamers across the Atlantic. It would
not be fair to omit the 14,000 car heaters installed, of

one make alone, in the past year and a half. A blank-
book manufacturer has had in use since 1894 from thirty-

five to forty electric glue pots, and Duryea & Co., the
starch makers, are also users of electric heat apparatus.
In Knabe & Co.'s piano factory, at Baltimore, twenty
electric heaters have recently been placed; and there is

a long list of clothing houses throughout the country that

use electric irons. The same is true of vulcanizers for

bicycle tire agencies and factories, while irons in large

numbers have been supplied to State asylums in Indiana,
Michigan, Wisconsin, Illinois, New York, Massachusetts,
Maine and Maryland. It is simply impossible that all

this apparatus should have been put in, unless it was
economically or practically worth while; and this being
so, is not the electric heat field one in which the local

companies can now begin to work with advantage ?

Surely, here lies opportunity of the largest kind, to help

the introduction of apparatus that must serve as a large

customer for current at all seasons of the year.

The subjects I have brought up are perhaps inexhaust-
ible, but, in spite of the labor and tax on scant leisure in-

volved in collating some of this data, I shall be repaid if

in the smallest degree a stimulus is given to central

station work and prosperity. I feel sure that whatever
remarks I have made will be' accepted in the spirit that

prompts them—one of heartiest good wishes for the
welfare of the typical comprehensive industry of the age
—that of the electric central station.

THE TRANSMISSION OF POWER.

LESSON LEAVES
FOR

THE AMERICAN SCHOOL OF ELECTRICITY.

BY NEWTON HARRISON. E. E.

Power is transmitted by means of

Steam,
Wire Rope,
Electricity,

Compressed Air,

Hydraulic Pressure.

The evident use of each is only to be determined by
the existing conditions. At present but two have received

such consideration as is required to lift them into promi-

nence.

They are wire rope and electricity. In our busy towns
and less settled suburban districts the trolley has been a

great success, while the cable is limited in its application

on account of the great expense of running and installa-

tion. The line must be drawn, however, between those

systems which distribute and those which transmit power.

The distribution of power is carried on at the extremity

of or along a power line. The transmission, between two
distinct centres.

A line stretching from Niagara to New York would be

a power transmission line; from the heart of New York
to its innumerable streets and adjacent districts, merely
distribution would occur. The case that would come
more closely in touch with the title of this article would
be that of two widely separated centres between which a

line is to stretch carrying power from one to another.

To determine the loss in power, weight of copper, volts
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required and general expense, is a problem having some
weight in the transmission of power.

It is in reality all there is to the transmission of power,

because it covers the most important points touching all

things from the standpoint of economy.
If an electric current could be sent at random over any

line without the least attention being given to insulation,

pressure or current, then the subject of transmission of

Before 1891 these figures were compiled, and the line

of electrical efficiencies is very much higher than the
above today. It is not very difficult to send 1,000 horse-
power a distance of 100 miles, 528,000 feet, at an efficiency

of over 60 per cent. As an example of the limitations

imposed by distance and material, take a copper line hav-
ing 10 per cent, with drop machines at each end of 90 per
cent, efficiency—that is, motor and dynamo — what is^ f Mil

»
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'
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Line Testi

power would never have been dignified by such a title.

It should be the object of every engineer to send power
from point to point with the least possible waste and ex-

pense. This happy combination is only secured by inves- •

tigating the conditions that exist. The efficiency cf a

system of transmission might be affected by the distance,

locality, etc. For instance, the efficiencies of a wire rope
transmission plant of the following distances are given by
Kapp:
Distance in feet, 300 1,500 3,000 15,000 30,000 60,000
Efficiency, .96 .93 .90 .60 •37

ng Outfit.

the efficiency of the system ?

The dynamo at 90 per cent, loses 10 per cent, in the

line ; there is 81 per cent, left for the motor. If the

motor has 90 per cent, efficiency, it returns as power 90
per cent, of 81 per cent., which approximates 72 per cent.

in total. What conclusions may be drawn from this other

than that if motor, dynamo and line each have only 10

per cent, loss, the system is of 72 per cent, efficiency over

any distance as long as these conditions with a continuous

current are observed.

The latest feat of engineering has been the design and

Continuous Current Transformer.

The same would naturally follow with any other source
of power—that the greater the distance over which it

extends, the greater the loss in power. As given by Herr
Beringer and referred to by Gisbert Kapp, the following
interesting table shows the relative efficiencies of each
system:

COMMERCIAL EFFICIENCY.

Distance Electric. Hvdraulie pressure. Compressed air. Wire rope.

300 ft 69 per cent 50 per cent. 55 per cent. 96 per cent
1,500

" 68 50
<*

55 93
i

3,000
" 66 50 55 90

1 *

15,000" 60 . t

40
* t

<;o 60 '•

30,000
"

51
* €

35
' *

50 36
**

60,000
"

32
* 1

20
. *

40 13
( '

construction of a huge power plant at Niagara Falls. In

Germany, between Frankfort and Lauffen, a line 100 miles

long was extended. The power was generated at Lauffen.

A turbine that gathered energy from the Necker River
was used and a three-phase alternator.

The current generated was 1400 amperes at 50 volts

pressure. It was transformed before entering the line to

30,000 volts, and when received at the other end (Frank-

fort) again reduced to 60 volts. According to an official

test, when 80,500 volts were sent out 58,000 were re-

ceived ; the efficiency being 72 per cent. This account
of what may be considered the first experiment of any con-

sequence in this direction gives satisfactory results. The
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distance over which the power was transmitted was 108

miles.

It is not difficult to attempt to transmit heavy power
over long lines, as a precedent has been established which
today maybe looked upon as successful. The difficulty of

using continuous current for long-distance transmission

is that of transformation.

Power can be economically sent from point to point as

long as the pressure is high. The efficiency of a plant

depends upon the voltage of the line to a greater extent

than anything else. Continuous-current dynamos use

commutators which give rise to sparking troubles when
high pressures are used. They cannot be safely con-

nected in series, although the idea seems plausible, be-

cause the insulation is apt to give.

The economy of transmitting power is somewhat
affected by the cost of the repairs. Weak machinery is

as detrimental to a plant as poor insulation. There are no

and two commutators is expensive and unsatisfactory for

this purpose, except in special cases.

On the other hand a transformer, as previously described,

is a simple magnetic circuit interlinked with coils. The
absence of moving parts makes its use extremely prac-
tical. The difficulty of insulating it has been well over-

come.
In transmitting power by alternating current the choice

that exists lies between

—

Single-phase,

Two-phase,
Three-phase systems.

In certain respects the two-phase has many advantages,
but the matter is still in abeyance.

It maybe said, however, that single-phase transmission

plants are entirely out of the question. This now leads

us to the examination of the reasons for choosing betwee n

Continuous Current Transmission Plant.

continuous-current generators in existence that could
safely be used for high tension work. Such pressures,

for example, as 10,000 or 20,000 volts. Not requiring
commutators, and being easily susceptible to transfor-

mation, the alternator is at present superior to all as a

generating device.

In 1881 Deprez, of France, proposed that the current
be generated at a low pressure, raised to a high potential,

sent over the line and reduced to a low pressure again
for commercial purposes. To accomplish this, continuous
as well as alternating-current transformers may be used.

If the plant is a high-pressure continuous-current system,
an increase or reduction in pressure is obtained by using
a motor and dynamo in one. The armature is wound
twice—once for a motor to receive the power, and again
as a dynamo with sufficient turns and commutator to

produce the pressure required.

The machine is called a motor dynamo or continuous-
current transformer. The armature having two windings

the three.

Before the multiphase motor was invented, the single-

phase current could not run a large alternating-current

motor unless it was first started by some other source of

power and set into synchronism.

The introduction of two and three-phase currents, how-
ever, provided a means for overcoming this defect.

Motors became self-starting when built on this principle

and were introduced as a successful commercial feature

of an alternating-current plant.

This, then, in total, may be considered the reason why
alternating-current apparatus has become popular. The
erection of a plant merely for the purpose of furnishing

light is ridiculous, if conducted on a large scale. The
transmission of power in one sense defines the object in

view, and how is it possible to develop an enterprise so

handicapped at the outset? Competition with continuous

current plants, even though such installations cost twice

as much, would eventually drive from the field those
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advocating another principle yet unable to meet all of its

demands.
The transmission of power is successfully carried on

with a high pressure, an easy transformation, efficient

motors and good line insulation. Attention to these

factors means attention to the very elements of success.

Omahas, June. . . .—Since Professor R. B. Owens was

placed in charge of the electrical section, Department of

Exhibits of the Trans-Mississippi Exposition, extraordi-

nary interest has been awakened in the minds of elec-

tricians and manufacturers of electrical machinery and

supplies throughout the country. If ever there was doubt

of a creditable display in the electrical section, at this time

there is no doubt that electricity—scientific, industrial

Prof. R. B. Owens,

and decorative—will form a highly attractive feature of

the exposition.

Prof. Owens is now in the East in the interest of the

Exposition. He writes: " I am glad to say a very great

interest has been taken in the exhibition by electrical

manufacturers, and I have already signed a number for

space. The Walker Co., of Cleveland, the Wagner Elec-

tric & Manufacturing Co., of St. Louis, the Okonite Co.,

of New York, the Cutter Electric & Manufacturing Co.,

of Philadelphia, and the Western Electric Company, the

largesi manufacturing concern in the West, are among the

electrical manufacturers who will install large exhibits at

the Trans-Mississippi Exposition, not to mention the

smaller concerns which have contracted for space in the

electrical section."

Prof. Owens' appointment as commissioner for the elec-

trical section is regarded with much favor. He is well

qualified for the duties of his responsible position, and he

will have full charge of the work of organizing and super-

intending the electrical department. Beside the conven-

tion of the National Electric Light Association, the profes-

sorwill endeavor to secure other meetings of technical soci-

eties for 1898, as of the American Institute of Electric

Engineers, American Society of Mechanical Engineers

and the American Street Railway Association. It is the

intention to make the exposition an irresistible magnet
of attraction for every person interested in the scientific

and practical study of things electrical.

Prof Owens is in charge of the Department of Elec-

trical and Steam Engineering at the university in Lincoln.

As an educator he is distingushed by his desire to give a

training to his students that is thoroughly practical and
useful. He is a young man of the present generation,

alert, progressive, enterprising. His practical experience

in electrical affairs is of much assistance to him and will

count in his new position with the exposition. Professor

Owens is a native of Maryland and obtained his education

in that State, studying with Dr. Louis Duncan and other

instructors at the Johns Hopkins University in Baltimore,

where he stood well in mathematics and physics. In

1891 he obtained the post-graduate degree of E. E. from
Columbia, under Professor Crocker, and was a member
of the first class in the United States to receive this de-

gree. In the intervals of his school preparation the

young student acquired a fund of practical knowledge,

first with the old Baxter Motor Company, then with the

Excelsior Company, and also as superintendent of a

Thomson-Houston station at Greenwich, Conn. Shortiy

after receiving his degree Prof Owens was appointed ad-

junct professor of electrical engineering in the Univer-

sity of Nebraska, and in 1894 he was made full profes-

sor, having in the meantime served as one of the judges

of electrical exhibits at the World's Fair. Fullcharge of

the Department of Electrical and Steam Engineering was
conferred on Prof. Owens in 1895. Prof. Owens believes

that the technical school should be in close touch with

the best practice, and usually spends his summers in

work that increases his experience m solving actual,

every-day problems. His new duties will not make it

necessary for him to sever his connection with the uni-

versity; and it is safe to say that the electrical depart-

ment of the Trans-Mississippi Exposition will greatly

benefit by his reputation, knowledge and experience.

Savannah, Ga.—City Clerk may give information con-

cerning electric light plant.

Rock Rapids, Iowa.—A new electric light plant is to

be erected.

Holly Springs, Miss.—Walter G. Kirkpatrick, of Nash-
ville, Tenn., and Canton, Miss., has been engaged to pre-

pare plans and specifications for the proposed water-works
and electric light plants.

WESTON STANDAED
ILLUMINATED DIAL
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INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
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influences of externa] magnetic
fields.
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3D«t«.1ollM2iect 1873. *

SOLE MANUFACTURERS OF HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks and Special Shapes to order. Colors, Rod, Black and Gray. Send for Catal >gue and Prices.

w.uESoel. The Standard Electrical Insulating Material of the World. .« J&gux.
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Fig. -Interior of Power House.

THE POWER PLANT OF THE PIONEER ELECTRIC POWER COMPANY OF OGDEN, UTAH.

Among the sources of energy available for industrial

purposes, natural water-powers have long held an impor-
tant place, and within the past few years the progress
made in the methods for converting mechanical into elec-

trical energy, and the increase in the distance to which
the latter can be economically transmitted, have led to the

utilization of many water powers previously inaccessible.

The advantages to any community of cheap and reliable

power are so great that a steady growth of enterprises of

this kind may be expected.

In the canon of the Ogden River, near the city of

Ogden, the latest and most important hydraulic-power
plant of that State, and one of the largest works of the

kind yet undertaken in this country, has been carried out
during the past year by the Pioneer Electric Power Com-
pany of Utah.
The city of Ogden is situated in the basin of the Great

Salt Lake, at an elevation of 4,300 feet above sea level,

about 15 miles east of that body of water, and 35 miles

north of Salt Lake city. The city extends eastward to

the base of the Wahsatch Mountains, which tower 5,000
feet higher, reaching a total altitude of fully 9,000 feet

above sea level. This chain of mountains is intersected

by numerous deep valleys or canons, forming the outlet

for drainage areas of considerable extent. The outlet of

the canon of the Ogden River is east of Ogden and dis-

tant about two miles from the business centre. It is a

narrow winding gorge, walled in by high and precipitous

mountains, nowhere more than a few hundred feet in

width at the bottom, while at some points it is so narrow
that the construction of the excellent macadamized road
that traverses it involved considerable rock excavation. At
a point about six miles above its mouth the narrow gorge
through which the river flows widens out into a valley,

some eight miles long and four miles wide, surrounded by
an almost continuous mountain chain. This valley is tra-

versed by three streams which unite at the upper end of

the canon to form the Ogden River.

The average annual rainfall in Ogden is 14 inches. In

the Ogden Valley it is probably twice as great. The
drainage area is about 360 square miles. The flow of the

river varies greatly in different years and at different

seasons. In May and June, when the snow on the moun-
tains melts, a maximum flow of 4,800 cubic feet per sec-

ond has been measured, while a minimum of 80 cubic feet

in August and September is also on record. The min-
imum in average years is fully 128 cubic feet per second.

The force of the stream in the upper valley is compara-
tively gradual, while in the six miles of the canon there

is a total fall of nearly 500 feet. This portion of the

river has long appeared an attractive field for the devel-

opment of power, but apart from a small saw-mill near its

mouth there have been only abortive attempts made at

utilizing the fall of the stream.

The plans of the Pioneer Electric Power Company con-

template the utilization of the waters of the entire Ogden
River water-shed above the mouth of the canon for the

development of power as well as for irrigation. The central

features of the plant are: A large storage reservoir and a

masonry dam at the upper end of the canon; a pipe con-

duit six feet in diameter; a powerhouse with water-wheels
and electric generators, electric transmission lines and
sub-stations for distributing the power to different points,

and an extended system of irrigation canals.

The storage reservoir will cover an area of about 2,000

acres, and will have a capacity of nearly 15,000,000,000
gallons. It will be formed by building across the canon,
a short distance below its upper end, a dam of concrete
masonry built up of isolated piers and arches founded on
bed rock. The length of the dam on its crest will be
about 400 feet. It will have a total height of 100 feet,

sixty feet of which will be above the level of the present
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river bed. The up-stream face is protected by a steel-

plate covering to prevent abrasion and percolation.

A nine-feet tunnel excavated through the solid rock

around the south abutment of the dam, forms the outlet

for the water of the reservoir. At its upper end it con-

nects to a masonry inlet tower which is in turn connected

nel are substituted. There are eight tunnels in the rock,

the longest being 667 feet. There are also eight steel

bridges with a total length of 560 feet, besides a timber
trestle. The maximum hydrostatic head in the wooden
pipe is 117 feet, giving a pressure of 50 pounds per square
inch.

Fig. 1.—Trench in Ogden Canyon.

by a riveted steel pipe, 8 feet 6 inches in diameter, with

the main gate house. 100 feet below the tunnel. This

contains two 72-inch valves, one controlling the supply

of the main conduit, the other discharging the surplus

water.

The main conduit is a pipe line six feet in internal di-

ameter. Its total length is 31,600 feet, of which 27,000

feet is wooden stave pipe, and 4,600 feet at the lower

end riveted steel pipe. It is laid in a trench 8^-feet
wide, and covered with earth to a depth of three feet on
top. The selection of smooth wooden stave pipe in lieu of

steel pipe throughout, was made on account of the greater

cheapness of the former, as well as its less internal resist-

ance to the flow. The pipe is laid along the side of the

canon and follows the mountains to a point about half a

mile beyond the mouth of the canon. It is built to con
form to a hydraulic grade line of two feet per thousand

—

From the end of the wooden pipe the steel conduit
runs to the powerhouse. The slope of this is quite steep

and the pressure is from 50 to 200 pounds per square

inch. It is 60 feet in diameter until it reaches a point

100 feet from the power house, where it divides into two
branches 54 inches in diameter, which lead to two re-

ceivers, one on each side of the powerhouse. There are

thirteen elbows in this pipe and its entire weight is over

2,500,000 pounds. The total efficient head from the flow

line of the reservoir when it is full to the centre of the

receiver is 446 feet.

All the steel-pipe sections were rolled and riveted at Og-
den, in a shop built and equipped with machines for that

purpose. This was done in order to escape the heavy rail-

road charges which would have been necessary, had the

rolled sections been built at the works. The building was
equipped with all the machinery necessary for rolling.

Fig. 2.—Making Wooden Pipe.

a slope believed to correspond to the friction in the pipe. punching, riveting and caulking the pipe sections, and an
At the upper end of the pipe the inlet is funnel-shaped, air compressor by which the riveting and caulking ma-
and the wooden pipe is continuous except at three points chines in the trench were driven. After about July 15,
where two riveted steel elbows and a short length of tun- 1896, when the first plate was punched, the work was carried
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on night and day and seven days in the week. The steel the trench, and was banded with round steel rods f^ in.

pipe, after it had passed the riveting machines, was given and ^ ' n - in diameter, the latter being used where the

a prolonged bath in asphalt. pressure exceeds that due to a head of 100 ft. In order
The riveting of the pipe in the trench was effected by to bring the staves to the non-inaccessible parts of the

power riveters, operated by compressed air at a pressure canon, a cable way 1,000 ft. long, erected on framed
of from 50 to 75 lbs. Five hundred rivets per day of ten towers, was built.

Fig. 3.—The Pipe Line Along the Side of the Canyon.

hours were driven by each machine. At the steep grades

of the steel pipe line it is anchored by means of concrete

anchorages built around it, 8 ft. by 10 ft. in section and
10 ft. long.

Between the inlet tower at the dam and the power house
there are five large gate valves, besides the smaller blow-

off and relief valves. Three are 6 ft. in diameter, the

other two 42 in. The first two of the larger ones weigh

Fig. 4.—Exterior of Power House, Showing one Venturi Motor and Receiver.

The wooden pipe is built up of Douglas fir staves, about 23,000 lbs. each, and are in the gate house; the

tongued and grooved, 32 in. the circumference, 16, 18 third is placed near elbow No. 2 of the steel pipe line,

and 20 ft. lengths and 2 in. thick. All the staves were about 100 ft. below its junction with the wooden pipe. Its

planed and dressed in a special mill erected near the purpose is to permit the closing of the wooden pipe, to

mouth of the canon. The pipe was laid upon sills set in keep it full of water even when the steel pipe is empty.
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The head at this point is about 200 ft. The valve has

only a single valve-stem, and is operated by a hydraulic

lift supplied with pressure water from the main pipe above

the valve. The total weight of this valve is 52,000 lbs.,

the heaviest single piece in it weighing about 20,000 lbs.

Besides these large valves there are two smaller, each 24

in. in diameter. These are placed between the lower end

of the 5 ft. pipe and the power house, in the 54 in. branches

leading to the receivers. These branches are reduced to

42 in. by the use of Venturi meters, thus permitting the

receivers, buried in the ground, one at either side of the
power house. They are 6 ft. in diameter, and, in their

general appearance and the material used, closely resem-
ble the regular steel-pipe conduit, the thickness of the

metal, however, being increased to ^ in. in order to al-

low for the water hammer.
The receivers are provided with five safety valves each,

which discharge when" the pressure exceeds 200 lbs. per
square inch, and an outlet gate at the bottom. From each
of these receivers five 20-in. and one 10-in. intake pipes

Plan of Power House.

use of the smaller valves, which are operated by hand.

The pipe is fully provided with air, mud and relief valves.

The connection between the main pipe and the branches
is made by a breeches casting secured to the steel pipes

by cast-steel angle flanges and belts. To withstand the

great longitudinal pressure, a heavy concrete block is

built around the casting.

Of the nine bridges, the longest is that over the Ogden
River. This is a riveted bow-string girder 75 ft. long.

The other bridges carry the pipe line over lateral

ravines, or were built in place of masonry retaining walls,

where a steel structure was cheaper.

The power house is built of pressed brick, with concrete
and rubble footings, and cut-stone trimmings. Its outside
dimensions are 135 ft. in length by 50 ft. in width. The

extend to the walls of the power house to connect with

the water-wheel nozzle pipes. Between these intakes and
the nozzle pipes are placed the following valves in the

order named: One 18-in. geared gate valve, one 18-in.

hydraulic gate valve, and one 18-in. butterfly valve.

The 18-in. geared gate valve is only to be used in case

of repairs to the particular machines that govern it. The
18-in. hydraulic gate valve is piped up to a small D valve,

which is placed back of the switchboard and under the

floor. By means of a lever on the switchboard, connected
to this D valve, the gate can be opened or closed at the

operator's will. This valve is the one which is to be used
for starting or stopping a wheel. The 18-in. butterfly

valve is operated by means of a worm gear from the gov-

ernor, and is used in checking the speed of the wheel by

Fig. 6.—Section of Power House.

roof trusses are of steel, and are supported on steel posts
imbedded in the brick walls. A travelling crane of 15 tons
capacity, operated by hand power, traverses the building,

the track girders being carried by the steel posts. This
building contains all the hydraulic and electric machinery
used. A smaller, separate building serves as a machine
and blacksmith shop.

The water is delivered from the pipe conduit into two

reducing the head or pressure near the nozzle, and thus

avoiding a sudden fall of head in the main pipe line,

which would be detrimental to the proper working of the

plant.

The nozzle for the water-wheels has six rectangular

openings or parts 1 11 16x3^ inches in area, of which

the operator is able to close one or more as he may de-

sire. The levers that operate the hydraulic gate and
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nozzle are placed near the top of the switchboard. The
set of levers for each water-wheel is placed in the panel

governing the generator which is driven by the wheel in

question, so that the operations required in starting or

stopping these machines are reduced to a minimum. The
wheels are of the impulse type directly connected to the

generators. The complete plant will consist of ten

units, five being already installed. The power house and
receivers being built for the ten, the balance can be

readily installed at any time.

The Knight water-wheels are 59 inches in diameter, and
have 45 bronze buckets cast in one solid piece; 14 of

these will, when the,nozzle ports are all open, receive the

water at the same instant. The centres of the wheels are

made of cast steel, the buckets being pressed on these

steel centres and secured with bolts. These wheels are

keyed to the generaror shaft. Each wheel has a capacity

of 1,200 H. P. at 300 revolutions per minute, and each is

provided with two fly-wheels about 70 inches in diam-

eter, each weighing about two tons.

The armature, armature shaft, two fly-wheels and one-
water-wheel, which comprise the moving parts, weigh 15

tons. This allows a uniform speed to be maintained
notwithstanding changes of head in the main pipe, or

changes in the generator load. The water-wheel, fly-

wheels, nozzle and the two hydraulic cylinders controlling
,

the nozzle ports are encased in a steel housing, bolted to

the machine bed-frame.
Between the two lines of machines and down through

the centre of the building underneath the concrete floor

is the spillway into which the wheels discharge the water,

and through which the water is carried back to the river

from which it is taken.

The generators used in this plant are of the General
Electric Co. three-phase type, with 24 poles and, at 300
revolutions per minute, have an output of 750 K. W. at

2,300 volts and a frequency of 60 cycles per second. The
factory tests show that the variation in volts will be less

than five per cent, with a constant speed, should the full

non-inductive load be thrown off or on.

Between the machine foundations and the building

foundation wall, on each side of the building, is a subway
which runs the entireJength _o_f the building and across

the rear, and in this subway are carried all the necessary

piping for water-wheel controllers and all the wires be-

tween the generators and the switchboards. The cable

connecting each generator to its respective panel on the

generator switchboard is a three-wire concentric 250,000
C. M. lead-covered cable, and the exciting wires are a

two-wire concentric No. 4 B & S. lead-covered cable.

The exciters used on this plant are G. R. six-pole 500-

volt machines, and will give 100 K. W. at 550 revolutions

per minute. Each of these machines is ample for the en-

tire exciting current that will be needed for the ten 750-

K. W. alternators, and they are each direct-connected to

a 135-H. P. Knight water-wheel, similar to the 1,200 H.
P. water-wheels previously described. These exciter

water-wheels are cross-connected to each receiver so that

either exciter can be operated from either receiver.

The generator switchboard consists of seven marble
panels—five for the alternators, one for the exciter and
one for the instrument panel.

These panels are 26 by 90 ins. each. They are built

up of blue Vermont marble, with nickel fittings. There
are two sets of three-phase bus bars on the back extend-
ing the entire length of the seven panels, as well as two
bus bars, also running their entire length, from which the

exciting current is taken.

From the generator switchboard the current is carried

to the distributing board over copper bars, of which there

are two sets of three, connecting the two sets of bus bars

on the generator board with the two sets of bus bars on
the primary panels of the distributing boards.

The distributing board is in a gallery in the rear of the

building, and over the generator switchboard. Back of

this distributing switchboard are nine 250 K. W. air-blast

step-up transformers, the lightning arresters, and the two
blowers for cooling the transformers. The distributing
board is divided into two sections—the primary section
and the secondary section. Each section has six panels.

In the primary section four of the panels are for the low
tension side of the step-up transformers, the remaining
two being for the local distributing lines in the vicinity of

the power plant. In the secondary section four of the
panels are for the high pressure side of the step-up trans-

formers, and two for the long distance transmission
lines.

Back of the distributing switchboard, and on a raised

platform, are placed the step-up transformers. These
transformers raise the potential of the current from 2,300
to 16,100 volts, at which pressure it goes on to the long
distance transmission lines. The transformers are con-
nected up in sets of three, the delta connection being used
on both sides. At each end of the building in the gallery

are placed the two blowers, directly connected to a 2%-
H. P. 500-volt direct-current motor. These blowers are
used in cooling the step-up transformers, and force the
air up through the bottom of the transformers, around the
coils and out at the top.

The transmission line is calculated to deliver about 3,000
H. P. at the sub-station in Salt Lake City, distant about
38 miles, and consists of two circuits, making six wires of
No. 1 B. & S. gauge.
The poles used on this line are of Oregon cedar, and

are good, clear, straight poles, 30, 40, 50 and 70 ft. long,

with 9 in. and 10 in. tops. There are two cross-arms on
each pole for the wire; two wires are on the top arm 4 ft.

apart, and four wires on the bottom arm each 2 ft. apart,

a circuit being on each side of the pole. These wires are
so arranged that should a plane be placed perpendicular
across the circuit it would show an equilateral triangle,

with a wire at each angle, the length of the sides being 2

ft. These wires are transposed about every half mile.

By this arrangement of the pole-line wire the inductive
effect is reduced to a minimum.
About 6 ft. below the second cross-arm on the pole is

a two-pin X cross-arm, on which the telephone wires are
strung, being transposed about every four poles, there
being an average of about 50 poles per mile.

The current is fed into the transmisson line at the power
plant at 16,100 volts, and delivered to the step-down
transformers at 13,800 volts. This will give an energy
loss of about 10 per cent, in the line, and a potential loss

of about 14 per cent. The sub-station step-down trans-

formers deliver this current to the local distributing lines

again at 2,300 volts. There are at present nine 250-K. W.
step-down transformers at the sub-station connected by
the step-up transformers, and the switchboard in the sub-
station is similar in every respect to the distributing

board in the power plant gallery. The cooling apparatus
here is also identical with that used in the power plant,

except that the motors used are 60-cycle induction
motors.

While the transmission lines are at present capable of

delivering 3,000 H. P. at the sub-station, with a 10 per
cent, energy loss, if it should become necessary, the step-

up transformers can deliver more than this by changing
three wires on their high pressure side, and delivering the
current into the transmission lines at 27,000 volts. Thus
the line capacity would be more than doubled.

The present installation of the power plant is capable
of delivering 3,750 K. W. to its lines, but ample provision

has been made to increase this amount to 7,500 K. W. by
installing five more 750-K. VV. machines, as new industries

or manufactures spring up as the result of the advantages
offered to them in Ogden and Salt Lake City.

There is one important feature in the arrangement of

the machinery which should be noticed, viz., the complete
duplication of all parts. All portions of the plant below
the breeches pipe-casting, at the lower end of the 6 ft.

conduit, are absolutely symmetrical about the centre line

of the power house, each side being entirely independent
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of the other. This applies not only to the pipe and the

receivers, but to all the parts of the switchboards, etc.,

as well as to the generators and water-wheels. Either one
of the exciters, also, is capable of providing sufficient cur-

rent for all the large generators, and can be run with

waterfrom either receiver. The advantage of this arrange-

ment is that an accident to either receiver, or to one or

more wheels or generators, would not result in the shut-

ting down of the entire plant, but, at the worst, of only

one side. For a short period all the required power could

probably be supplied from one side of the power house.

The current will be used to drive factories, running
electric railways from Ogden to Salt Lake City, to the

Lake, to the Springs, and to light the towns and cities

in the north of the State. The surplus water in the stor-

age reservoir will be utilized to irrigate large tracts of

land in the vicinity.

MODEL PLANTS.

LESSON LEAVES
FOB

THE AMERICAN SCHOOL OF ELECTRICTTT.

BT NEWTON HARRISON. E. X.

The expression "model plant" is self-explanatory.

To the engineer, a perfectly equipped system of electric

light appeals as strongly to his sense of beauty and idea

of completeness as a work of art, of sculpture or of rare

design. A harmony can exist in the engine room or sta-

tion that suggests at once the touch of a skilled hand and
comprehensive view of an experienced mind.
To construct a model plant is not only to set up an

engine and dynamo on a substantial foundation, but to

1

A Model electric Plant.

The Pioneer Electric Company was organized Novem-
ber 27th, 1893. The president and treasurer of the
company is the Hon. Geo. Q. Cannon, the intellectual

and diplomatic head of the Mormon Church. The gen-
eral manager is Frank J. Cannon, son of the president,
and U. S. Senator from the State of Utah. The directo-
rate consists of Wilford Woodruff, president of the Mor-
mon Church; Joseph F. Smith, one of his counsellors; F.

D. Richards, one of the apostles; Asahel Woodruff, and
A. B. Patton, president of the Ogden Chamber of Com-
merce. Mr. Patton and the chief engineer and secretary,
Mr. C. K. Bannister, are the only men among the direc-
torate not members of the Mormon Church.
The conception and successful completion of the works

belonging to the Pioneer Electric Power Company are
largely due to the efforts of C. K. Bannister, M. Am. Soc.
C. E., who, as chief engineer and secretary of the com-
pany, has devoted several years to the careful study of
the engineering and financial problems involved. Prelimi-
nary surveys were made in 1894 and 1895, but it was not
until the beginning of 1896 that the location of the plant
was definitely settled and actual construction begun.

Eastman, Ga.—The Eastman Electric Light and Tele-
phone Co., of which W. W. Ashburn is president; M. H.
Edwards vice-president, and J. B. Caldwell, secretary-
treasurer, will erect new electric light plant.

Sanford, N. C.—J. C. Williams desires correspondence
with makers of electric plants.

have in addition to these the latest and best accessories

for its smooth running, its ready supervision and eco-

nomical handling. A model plant should never be waste-
ful, as the very object of having an elaborate outfit is to

prevent or reduce the expense of operation. A model
plant should not be a source of constant bother; it should
not necessarily include self-acting devices, which are too
impractical and, therefore, unreliable for continued use.

It has been discovered, in the majority of cases, that the

beauty of a plant begins at the boilers and extends from
there to the engine room. The essential parts of a model
plant are

—

An efficient boiler,

An automatic engine,

A self-regulating dynamo.

An efficient boiler can only be considered as such when
its power of making steam is great in comparison with

the weight of coal consumed. In all boilers a consider-

able quantity of unburned fuel escapes as smoke. Heat is

wasted from the furnace, boiler shell, steam pipes, etc. ; the

very smoke that escapes is due to lost heat. An efficient

boiler, as ordinarily understood, would be one a little

better than the others. But supposing this slight gain in

efficiency adds a great item of expense to the price of

the boiler or ncessitates such extra labor that the addi-

tional efficiency becomes a plague and a nuisance. There
is evidently no gain in using a boiler of this kind. Here
is a statement which will give an idea of the amount of

(Continued on Page 40.)
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RISE OF THE ELECTRICAL INDUSTRY IN JAPAN
AND THE FAR EAST.

It is not generally known by the American public that

changes are occurring in Japan, China and Cochin-China
which indicate that a period of renaissance has arrived.

This nineteenth century renaissance is as important in its

bearing upon their future as a condition of similar title

was in earlier times to the great European world.

It seems that barriers, whose existence dates back to

pre-historic times, have crumbled away, and the en-

trance of the Western world into these old, yet com-
paratively new, lands will be swift and effective. The
Far East has torn apart the shackles of tradition;

it is no longer silent to the great Western world.

The experience of centuries is pouring into its great

cities, and its rulers have seen the birth of a mighty
change. A new dynasty is about to begin, in which each
subject shall rule his own province. Reason has sup-

planted ignorance, and that blind adherence to forms and
useless traditions is being slowly but surely broken.
Science has placed its standard in every stronghold, and
a new period of life is beginning for these ancient coun-
tries and the free intellect of each man will be al-

lowed to separate his future from his past. The walls

that isolated China and Japan have been beaten down,
and the most modern of industries is growing at a rate

which promises well for each of them in the next half cen-

tury. A distinct growth of the electrical industry in Japan
and the Far East has been noticed by travellers and com-
mented upon by engineers. Enterprise and ambition have
so far succeeded in Japan that they have given issue to

an electrical journal that speaks better for its originators

than the first journals that occupied a similar position in

our own enlightened land. "The Electrical Friend," of

Tokio, Japan, acts as an excellent index to the state of

trade and progress of all new and important inventions
that, having developed in this country or England, have
been placed upon this foreign sea. There is nothing
stranger nor more impressive than the appearance of a
page from "The Electrical Friend;" the latest designs
of apparatus described in a tongue that antedates any
known language on this earth.

It is probably extremely difficult for the Japanese to in-

vest our technical phrases with the proper dignity, or to
give full meaning to words commonly used by us, and
which are new and incomprehensible to any but those of
experienced and technical education. There is no doubt
but that Japan is today a new and great field for all sorts
of electrical enterprises, and there is still less doubt but
that its colossal neighbor, China, will not forget its

lesson of last year and hurry as speedily as possible in the
footsteps of Japan. While there is not very much being
done of an electrical nature in China, several large elec-

tric railway schemes are being discussed and Consul Read
sends word from Tientsin that a month or so ago the
Imperial Railway opened forty new miles of track beyond
Shan-hai-Kwan. The terminus of this new stretch of
road isChung-hou-so. This makes the entire length of

road from Tientsin to Chung-hou-so two hundred and
fourteen miles. A new line from Tientsin to Pekin is

about to be opened up for public use very shortly. We
mention these facts in order to act as courier for the
news to supply houses and manufacturing concerns, that
by securing connections to either of these countries while
trade is thus ripening, they will be able to secure the re-

turn that can never be found at present in the crowded
fields of industrial effort.

The Westminster Gazette, commenting upon the small
number of motor cars seen upon the streets of London,
attributes the fact to the dearth of skilled drivers. From
January i, 1897, in England, it is proposed to license

motor cars; every one of these vehicles between one and
two tons will have to pay two guineas ($10.21) and be-
tween two and three tons in weight, three guineas ($15.32),
in addition to the present carriage duty. Furthermore,
it would seem that every self-propelled bicycle and tri-

cycle will be liable to a license at the rate of one guinea

($5.11) per annum. For cars over one ton and under
three tons, a guinea ($5.11) will have to be paid unless
they are used as public vehicles, when the present hack-
ney carriage rate of 15s. will be applied. The public
'bus of the future will be charged jQi 17s. ($8.94)
or ^3 1 8s. ($18.92), according to weight. The weights
will be on the unladen vehicle and exclusive of accu-
mulator, water, and fuel.

RESULT OF SIX INSERTIONS OF AN ADVER-
TISEMENT.

James H. Mason Company,
Electric Motors, Fans, Batteries and Supplies,

67 Liberty Street, Brooklyn, N. Y.,

June 22nd, 1897.
Electrical Age, World Building, New York.

Dear Sir : Enclosed please find check in payment of

our account for advertising in your publication. We
are more than delighted with the results thus far. We
are in a position to appreciate a good advertising medium,
and as our experience in such matters is extensive,

we are only too glad to acknowledge a good paper when
we find one. Such we recommend your paper to be.

Wishing you continued success, we remain,

Yours very sincerely,

James H. Mason Co.,

James H. Mason, President.

We have a copy of a list of over 400 names of people and
firms who saw the advertisement of the James H. Mason
Co. in the Electrical Age and wrote for a catalogue.
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power wasted between the furnace and the engine: "It An automatic engine is one which can regulate with

has been satisfactorily demonstrated that in the very best changes of load; that is to say, keep its speed constant,

engine, even if it were theoretically perfect, and working This is very necessary with a dynamo attached, as a re-

at ordinary ranges of temperature, only somewhere about duction of speed with an increase, or a raising of speed

one-fourth of the heat which is actually employed is with a decrease of load would mean either a poor light

converted into work ; that is to say, three-fourths of the from the lamps or an exceedingly bright light from them.

Direct-Connected Model Electric Light Plant.

coals, or three-fourths of the heat employed, are abso-

lutely wasted under the most favorable circumstances."

Boilers are on the market today which are far superior to

any previously introduced, which may use culm, the

cheapest product of the mine and in cheapness and

serviceability highly commendable. The weight of coal

The poor light fading with each new circuit thrown in,

the bright light becoming dangerously stronger, to the

detriment of its filament with a higher speed, due to the

lesser load. A model plant must therefore have an en-
gine of uniform speed, and as unchangeably so as pos-

sible. It must have an efficient boiler, which is clean and
*.*>

Panel Board for Centre of Distribution—32 Circuits.

consumed for a given quantity of steam can be otherwise

put as the weight of coal consumed for a given amount
of energy— so many pounds per horse-power hour.

About two and a half to three pounds per H.-P. hour is

the best point reached in practice with triple expansion

engines. The weight of coal may increase as high as

five or six pounds per H.-P. hour in poor engine equip-

ments.

provided with the proper attachments for its protection,

and the necessary heating surface, so as to burn its coal

economically and well.

A self-regulating dynamo can only be called by that

name if it fulfils the functions expected of it—if it sus-

tains one pressure throughout all changes in the lights;

if it is automatic; in other words, if it regulates. The
best machines of today are of the multipolar type. They
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are not model machines, and cannot be considered a de- a feature which above all things should be absent,
sirable addition to a model plant unless they regulate; A model plant can but begin to be such when a boiler,
do not heat, either in field armature, bearings or com- engine and dynamo meet these purely practical demands

Panel Boards.

mutator, and do not spark at the brushes. A dynamo herein outlined. A switchboard containing voltmeters
from a mechanical standpoint is a simple piece of and ammeters, automatic cut-outs and ground detectors;
mechanism. It is not difficult to attain comparative per- a system of switches which places every circuit of con-
fection in this respect, and such perfection is essential. sequence under the engineer's control, completes so

Addition for isolated Plants—A Device for Turning Off Commutators—Cummings Patent.

The electrical designer must provide the proper surfaces

and cross sections for the radiation of heat. The cur-

rent squared multiplied by the resistance in fields and
armature respectively give the value of this in watts.

The good design of a dynamo greatly depends upon the

ability of its armature to radiate heat. Sparklessness is

necessary an adjunct to a complete plant. It becomes a
model plant when the room is lofty and well lighted ;

when the engine and dynamo are upon solid foundations;
when vibration is entirely absent and only the low mur-
mur due to the perfection of such mechanism reaches the
experienced ear.
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RECENT PROGRESS IN ARC LIGHTING.

BY ELlHU THOMSON.
(Continued from page 22.)

By shunting each lamp in the series by a specially con-

structed and carefully proportioned reactive coil, wound
upon a laminated Core, the difficulty just pointed out is

obviated with but small sacrifice. The reactance of the

shunting coil is adjusted to give, when two or three am-
peres of current traverse it, a potential between its ter-

minals just sufficient to work the arc lamp which it shunts,

and the gauge of wire of the coil must be ample to carry

the full current of the line, for, in this case, the arc lamp
is extinguished by simply open-circuiting it, while leaving

the reactance in circuit. It is also necessary that the iron

core of the cOil shall be at, or near, magnetic saturation

when the arc lamp is burning, so that its reactance shall

not greatly increase when, by accident, the lamp fails to

feed or it is purposely open-circuited, and the coil has to

carry the full line current. In such a series, provided

with shunting reactances, the ordinary series magnet in

the lamp, for separating the carbons to form the arc and
regulating the same, is all that is needed, since the varia-

tions of current alone are sufficient to serve the purpose,

no shunt or differential magnets in the lamp being called

for. It will be understood that the apparent energy con-

sumed in the reactances is not, in fact, wasted, for the

phase relation of the current is such as to make the cur-

rent in the coils approach a wattless current or one with

a low-power factor. For example, a coil which shows
two and one-half amperes of current and thirty volts, or

approximately seventy-five watts, may in reality not con-

sume more than ten to twenty watts. Another way of

accomplishing even a better result, but one which requires

that shunt or differential magnets be used in regulating

the feeding of the carbons is to substitute, by a special

switch, a proper reactance in place of the lamp when it is

to be cut out, and also to cause, the lamp, on a failure to

feed, to cut in as a substitute for itself this reactince. In

such a case the construction of the reactance may be such

as to waste very little energy, but the existence on a sys-

tem of a considerable number of arc lamps and many re-

actances, which would be the case when a large propor-

tion of lamps were cut off, "would have the effect of
loading the system with inductance to an extent which
might interfere with the proper regulation of potential at

the generator. In any case, these systems of .-= working
may be set aside as not having' reached any decided com-
mercial importance. They are "mentioned here by way of

comparison, as they present instructive features.

When a transformer is so constructed that there may be

a considerable magnetic leakage, asit-is termed, between
the primary and secondary coils, it approximates what is

called a constant-current transformer. It -will, if con-

nected by its primary terminals across mains at constant

potentials, give a secondary current which, even at short-

circuit, is only a moderate 'percentage in excess of that

given when the secondary is carrying a considerable

load.

In fact, such a transformer has an analogy, which is

unmistakable, to a direct-current arc machine with a droop-

ing characteristic, before alluded to. When, however,
the amount of magnetic leakage in the transformer is

carefully proportioned, or when, as in the rectifier trans-

former with repelled movable coils, the leakage is allowed

to adjust itself, a substantially unvarying value of alter-

nating current is delivered at all loads from short-circuit

up to the full load, or highest available working potential.

The transformer then resembles an arc machine with an

instantaneously acting and perfect regulator, or such a

machine with a characteristic curve which droops verti-

cally. This would mean the preservation of the same
current at all potentials. By properly proportioning an
alternating-current dynamo, the same property of constant

current has been given to the machine.

For arc lamps in series on alternating current, this con-
stant-current property is perfectly adapted. But in this

case the regulation of the lamp must be by a shunt mag-
net responding to the potential across the arc, and not
to the current passing through it, which is constant. Of
course, the shunting reactances before mentioned might
be used, but these would have no particular function in

this case, since the system of supply permits free shunt-
ing of the lamps, and the current is the same even down
to short-circuit. Numbers of lamps were installed years
ago by the Thomson-Houston Company, and worked in

the way indicated, the transformers being of approximate
constant-potential property, but the writer does not know
to what extent they are still in use. That the system is

not entirely dead was indicated by a recent demand for

additional transformers of the same type, though for

quite a period none were supplied or asked for. The
system has its merits, like the series arc system with
direct currents. It does not demand the highest grade of

carbons, and the lamps are not liable to chatter at

starting.

Further consideration of the nature of an alternating

arc in relation to the light-giving effect, and to the

mechanism which must be used to control the lamp, car-

bons, etc., will be given later.

We may now consider the use of single arc lamps on
the various circuit arrangements adapted to their supply.

With the ordinary constant-potential, continuous-current
circuits of about no volts, it is manifestly not desirable

to operate a single lamp, taking, say, from forty to fifty

volts, and waste the remainder in resistance; yet often-

times it is quite undesirable that two lamps in series be
connected to the mains, on account of the inability to use
one or both, ond one may be quite enough. The gap is

filled by the "inclosed arc," and, at the same time, the ne-

cessity of frequent trimming, a disadvantage with the open
arc, is obviated. The inclosed arc lamp, broadly speak-
ing, is an outcome of the ability to secure very nearly

pure carbons, or carbons containing little or no ash, and
particularly free from such metals as iron, the oxides of

which are deep black or brown, which would soon obscure
the small globe around the arc.

The inclosed arc of today merits more than a passing

consideration, on account of the general interest which
has arisen in regard to it among electric light engi-

neers. The idea of burning an arc in a practically closed

and relatively small glass chamber is quite old. It was
known also that the carbons would burn blunt or nearly

square on the ends, and would require a relatively wider
separation to let the light out; that they could be
made to burn relatively more or less pointed by letting in

more or less air. Early experimenters in this field were
met at the outset by the serious difficulty of obscurations

of the inclosing vessel by deposits generally brownish,

and probably due to oxide of iron, the iron being present

in the graphitic carbon used in forming the carbon sticks.

The writer met this difficulty in 1879, and for many years

after that date there were not to be found such pure car-

bons as would give so little deposition as is required to

work an inclosed arc practically.

Curiously enough, as late as about 1890, there was a

revival of the inclosed arc as applied to arc light circuits

in place of the ordinary series arc lamp. The sealing of

the arc, so to speak, was such that about sixty-five volts

were required to work it. A saving of carbons was ef-

fected, but the number of lights obtainable from an arc

dynamo of any given capacity was seriously reduced, as

was also the commercial value of any arc-light line whose
potential was limited either bylaw or circumstance. Con-
trary to the original expectation of its promoters, the use

of inclosed arcs on series circuits did not progress rapidly

and soon retrograded. Many causes, besides the one of

reduced capacity of lines, had undoubtedly an effect.

Cheap carbons for open arcs, impure carbons for inclosed

arcs, breakage of inner globes—resulting in rapid con-
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sumption of carbon—obscuration of light, etc., must have
contributed largely to the result.

When it is remembered that, to get the best results

with arc lamps on constant-potential circuits, the use of

rather expensive cored carbons is necessary, the saving of

carbon and frequent trimming becomes a very important

item and permits the employment of more expensive car-

bons, provided they last long enough. The high voltage

demanded by the inclosed arc was soon seen to be not a

disadvantage, but a positive advantage for constant-

potential circuits, inasmuch as it permitted the use in one
lamp of a larger fraction of the total—generally no volts.

Hence, instead of keeping down the potential, it could

even be raised from sixty-five to seventy-five, or to eighty

volts with advantage. In fact, it may be that the exclu-

sion of oxygen has the effect of enriching the arc-flame

itself, in much the same way that a slightly luminous blue

flame of a Bunsen burner becomes far more luminous by
cutting off the air. There may, in fact, hi free condensed
carbon particles in the outer layers of. the arc-stream
highly heated and, therefore, strongly luminous. The
flat ends of the carbons tend also to cause the hot gases

to be retained under the positive end, thus extending the

heat of the crater and increasing the luminosity. The
result of the almost complete exclusion of oxygen is that

very little combustion takes place, and the life of the car-

bon is therefore much extended. The function of the

small glass vessel around the arc is not only to keep out
the air, but, in addition, to act as a diffuser of the light

evolved, and in this sense replace to a considerable extent
an opal outer globe of large dimensions, necessarily thick

and highly absorptive. The inner globe around the arc

is made thin, to withstand heat without cracking from
sudden changes of temperature, and is generally of clear

glass with a thin coating, either internal or external, of

an opal or alabaster-like glass, which, by the materials
employed in its composition, gives a large diffusive effect

without undue absorption. The inner globe is often also

given a yellowish color or absorptive effect for the disa-

greeable violet rays, of which the long arc-flame is so
strong a source.

(To be continued.)

INQUIRY COLUMN.

In this column we shall endeavor to answer all questions relat-

ing to the science of electricity that may arise in the minds

of our subscribers.

(Q.)—USE OF TIDES FOR POWER.
Newark, July, 1897.

Electrical Age Pub. Co.

Dear Sirs: I am applying to your Inquiry Column for

information regarding the power of tides. There seems
to me to be a great deal of power wasted each year which
could be utilized in a thousand and one ways for electric

lighting, etc., if properly managed.' Have tide motors
ever been used, and if so, what success has been met
with ? By answering this question in a general manner
you will greatly oblige,

Yours respectfully,

R. J. Lang.
(A.) Tide motors have been tried at various times with

mediocre success. They have not been perfected suffi-

ciently to insure their general adoption; but what you
say about the power wasted annually which could be ap-
plied to some good purpose through their medium is very
true, and its truth has been the cause of a series of

unique inventions, which have for their object the use not
Dnly of the tide but its ebb and flow and the force of the
waves. Millions of horse-power are virtually knocking
it our very doors and we are glad to see that you have
become impressed with this fact. He that invents a de-
rice that will utilize this greatest of natural forces will

:onfer a laiting benefit upon mankind.

Q.—ARMATURE REACTION.
Pittsburgh, July, 1897

Electrical Age.
Dear Sir: ,If a dynamo sparks worse and worse with a

heavy load, though one within its stated capacity, could

you attribute this effect to armature reaction or self-

induction ? The brushes are well set, that is, their pres-

ent position is one of least sparking though, as I say,

even at this point the sparking is very severe. What can
you judge from this scrap of information, and which
would you adopt as the most reasonable conclusion ?

Yours truly,

Charles Wright.

(A.)—Sparking, which you believe to be due to self-

induction or armature reaction, might have some other

cause at the bottom of it. Accepting your opinions as to

its cause as correct we then examine either or at least give

you a means of determining whether one or ihe other

exists. A single testjwill decide this point. To begin
with, the color of the spark due to self-induction is char-

acteristic of that trouble. If the neutral point is so badly
situated that, by poor design sparklessness is unobtain-

able, a bluish spark will appear, which is of an inductive

nature. I The distinction you make between the causes

of sparging are not so well defined as you may think.

Self-induction, armature reaction, etc., are first cousins

to each other and usually exist together, representing

collectively symptoms instead of separate and distinct

causes, although at times one does preponderate over the

other.

Q.—ELECTRIC FORGING.
Niagara, July, 1897.

The Electrical Age.
Dear Sir: Having made up my mind to adopt electricity

for forging and welding in my shop, if it is even sugges-

tively good, I take this opportunity of inquiring into its

cost so that when once adopted I can see my way clear

to its continued use. Any information you may have to

give will be greatly appreciated by a reader and practical

man.
Yours sincerely,

Edward Sims.

(A.)—Mr. Geo. D. Burton may be written to regarding
his achievements in this line of work. Or a practical

horseshoer, Wm. Patterson, 415 Main street, Niagara
Falls, N. Y., now using electricity for the purpose you
describe. It takes^eight seconds to heat a piece of iron

one quarter inch square in cross-section; one minute if

one inchsquare. The cost is one-quarter cent for current.

A horseshoe heated by coal costs 5.58 cents ; by elec-

tricity the expense does not exceed 2.32 cents.

SWITCHES AND PANEL BOARDS.

The equipment of large buildings with electric light appa-

ratus has become so important a department of electrical

engineering, that the most particular attention is now paid

to each special branch of it. The design and construc-

tion of switches and panel-boards requires considerable

experience on the part of the manufacturer, a knowledge
of wiring, and the best method of running circuits to or

from a given point. This unique industry has been
greatly developed by the firm of J. Jones & Son, 67 Cort-

landt street, New York. Their Brooklyn factory is under
the charge of J. Jones, Sr., superintendent of the manu-
facturing department, in which they make and finish all

of their own panel-board connections, panel-board switches

and switchboards. J. Jones, Jr., is treasurer and buyer,

and E. A. Low is manager. The three members of this

firm have had many years' experience in this business; J.

Jones, Sr., has been established for over thirty years, and
his son has been by his side since boyhood. Mr. Lowe
formerly representod the Western Electric Company, and
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has gained, in common with his colleagues, experience of

a ripe order. The oldest and best buyers in the States

are their best friends, and this business intimacy has been

of mutual value and benefit. The ability and judgment
of this firm was well shown when they bought up the

stock of the old A. B. C. Company, and made such a suc-

and appearance as style AA, but has no switches.

Style BB marks a new departure in panel-board manufac-
ture. In accordance with style AA, it is fitted with cop-
per, single-break switches, and all the metal in the circuits

is copper. TJie important feature is the "Jones' patented
type of bus-bar connection," providing the least possible

3D

1

on

Two-Wire Main.

cessful hit in disposing of it. Many an electrician was resistance in joints, and immeasurably increasing the

benefited thereby, and became better acquainted with the conductivity.

business integrity of this enterprising concern. All sorts This panel-board presents a very fine appearance, and
of electrical apparatus can be procured in their establish- is put upon the market as the handsomest, most efficient

Triple Pole, Double Throw.

ment, from a push-button to a dynamo, and installation

work is attended to in detail by them. The panel-board
and switch construction referred to in the beginning of

this article has been systematically carried out. Illustra-

and cheapest type of panel-board yet manufactured. With
their improved type of handle they avoid all chances of

making contact with the fingers on the bus-bar, and thus

relieve the operator from considerable nervousness. The
tions delineating their general appearance are placed be- style BB2 is like style BB, having instead of the all-cop-

Double Pole, Double Throw.

fore the reader's eyes. Style AA, fitted with all copper,
single-break switches, all the metals in circuit being cop-
per, with joints on bus-bars soldered and secured by
screws, first meets with our notice. Ample cross-section

is allowed right through, lugs be ng made with large con-
tact surfaces. The metal work in this panel-board is all

mechanically perfect and true, having highly polished
finish, and is mounted on polished black, enamelled or
marbleized slate. Style A is of the same construction

per style the regular baby type of switches. Style B,

similar to style BB, minus the switches. Style C was
designed with the purpose in view of supplying a panel

board that would be cheaper than any of the others.

Being well proportioned, it has ample carrying capacity

and is very well constructed. Brass metal work is used,

mounted on plain slate. The branches are so arranged

that all the positive poles are on one side, and those of

opposite polarity on the other. A great variety of switches
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are manufactured by this concern which, for Jack of space,

we cannot describe in detail. The capacity of their

switches range from fifteen to eighteen hundred amperes.

They are of the all-copper style, well finished and sub-

stantially made, with or without fuse connections. They
make a single pole, single throw, and of the baby-type single

pole, double throw. A double pole, single throw ; triple pole,

VI.

VII.

Use in special design. Example : The motors on
the Baltimore & Ohio Railroad.

Use of the induction factor in dynamo classification.

Comparison of two generators of equal kilowatt out-

put and of two motors of equal horse-power.

Classification into types depending on the form of

the force factor curve, with examples.

Triple Pole, Single Throw.

single throw ; single pole , double throw ; double pole, double
throw, and triple pole, double throw, are likewise manu-
factured by them. All of these types are duplicated under
the head of baby type. This concern likewise furnishes

switchboard slabs of any size; likewise slate and marble.
The slate being used for miscellaneous purposes and the
marble for a bon-ton switchboard. The rush of orders
that this firm have received of late gives promise of a
great and extensive business in the future.

SECTION I.

If a dynamo has A conductors on the surface of the

armature, N lines of force per pole and p pairs of poles

connected in series, the torque in inch-pounds for C
amperes passing through the dynamo can be written

— 8

t=i.4i p C A N io (i)

When N is a constant quantity, the only variable in

Double Pole, Single Throw.

THE INDUCTION FACTOR ; A NEW BASIS OF
DYNAMO CALCULATION and CLASSIFICATION.

By Professor Chas. A. Carus-Wilson,

Montreal, Can.

The contents of this paper are, for clearness, divided

into sections, as follows :

I. Definition of the induction factor and methods of de-

termining it experimentally.

II. Definition of the force factor, with examples.

III. Use of the induction factor in Dynamo calculation.

Motors running at a uniform speed. Examples:
Street railway motor ; elevator motor.

IV. Motors running at a varying speed. Examples :

Elevator motor ; street railway motor.

Read before the National Electric Light Association, at its Twentieth
Convention, held at Niagara Falls, N. Y., June 8, 9, 10, 1897.

this equation is C ; so we can write

t= 1. 41 C M (2

where M depends simply upon the number of conduc
tors on the surface of the armature, the number of lines o
force per pole and the number of pairs of poles connectec
in series, and can be expressed thus :

—8
M = p A N 10

(3

If the armature rotates uniformly at n revolutions per
second, the induced volts can be written

— 8

e = pANnio (4
e

Thus M = — and may be defined as the induced volts

n

divided by the number of revolutions per second ; we may
call M the induction factor of the dynamo.
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We must not suppose that, because M can be defined

as the induced volts divided by the revolutions per second,

it necessarily depends in any sense on the motion of the

armature. Equation (3) shows that M depends only upon
the number of conductors, the lines per pole and the

number of pairs of poles connected in series, and this

equation holds true if the armature is at rest, and does
not in any way involve the speed.

The induction factor can be determined experimentally,

either by observing the torque for a measured current, or

the induced volts at a measured speed ; the latter method
is the most useful, as the necessary observations are so

easily made.
Example 1. We wish to know the torque on the shaft

of a direct-coupled generator when delivering a current

of 300 amperes. We see by the tachometer that the

speed is 400 revolutions per minute, while the voltmeter

reads 120 volts on open circuit ; dividing the volts by the

and does not include that required to make up the core
and friction losses.

(To be Continued.)

WIRE GUARDS.

The manufacture of wire guards has been on the in-

crease ever since electric lights and fans came into pop-
ular use. It is curious to realize that the birth of one
industry brings into existence others of an equally impor-
tant nature. That this is true of the fan guard and lamp
guard trade no one with powers of observation will deny.
The electric fan in particular would be a highly danger-
ous piece of mechanism to have around if it were not for

the protecting fan guard, which saves countless fingers

from destruction when in the proximity of the rapidly re-

volving blades.

Wire Guards and Trade Mark of the S. Joseph Ornamental Wire Works.

revolutions per second, we at once find the induction

factor to be 18, and the required torque 1.41X300x18,
or 7,610 inch-pounds. Thus, by simple inspection of the

tachometer and voltmeter, we can ascerta n the forces

acting in the machine for any given current in the

armature.

If the voltmeter can be read only when a current is

passing in the armature, we must, of course, make an
allowance for the internal drop, since the value of e used
in determining the induction factor is the true induced
volts.

Example 2. We have to find the pull on the belt driving

a railway generator, the pulley having a diameter of forty

inches. The tachometer reads 440 revolutions per minute,
while the voltmeter indicates 550 volts, the ammeter
reading 400 amperes. Neglecting the internal drop, the

induction factor appears to be seventy-five, so that the

pull on the belt is given by 1.41 X400X 75-^-200, or 2,110
pounds. If now the internal resistance were 0.0375 ohms,
there would be an internal drop of fifteen volts, so that

the true value of the induction factor would be seventy-
seven, and the actual pull on the belt fifty-six pounds
more than we had estimated. The pull thus calculated
is, of course, that due to the current in the armature,

The S\ Joseph Ornamental Wire Works, 45 Washington
Sq., South, N. Y., are the manufacturers of wire guards
for gas jets, incandescent lamps, electric fans, etc. They
have been procuring new and expensive machinery of late

for the purpose of putting upon the market guards finished

in the most approved style as regards workmanship, ap-

pearance and durability.

They are the oldest firm in the business, and the

high standard of their work has never been questioned.
Some of the accompanying illustrations are indicative of

the progress they have made in the especial capacity of

guard manufacturers. The designs are ingenious and
highly satisfactory to consumers, combining lightness of

weight with appropriate ornamentation.
The S. Joseph's improved gas light protector is

especially designed for factories, packing, shipping and
work rooms, storage and warehouses where inflammable
matter may come in contact with an open light or flame.

These globes are made in sizes of from -7 to to inches in

diameter, being the cheapest and most durable on the
market.

Irvington, Ind.—Town Clerk may be addressed con-
cerning electric light plant.
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J. L. Chapin, 50 East 20th street, New York, the well-

known electrical contractor, electrical engineer and ex-

pert, has fitted out some of the finest hotels, apartment

houses, dwellings, etc., in this section with complete

electrical equipments. His specialty is wiring for light

and power, and the sale and installation of gas and elec-

tric fixtures.

|f Some of the most important buildings equipped by Mr.

Chapin are the Queen office building, down town, for 1,500

lamps, etc.; apartment houses from 113th to 114th

ARE YOU GOING TO LA CROSSE ?

Next week's meeting of the Northwestern Electrical

Association promises to be very attractive and well

attended. You ought not to miss it. I have secured a

round-trip rate of one-and-a-third fare from Chicago, but

must buy all the tickets together, so be sure to get yours

through me.
Special sleepers will leave via Chicago and North-

western Railroad at 10:15 Tuesday Evening, July 20.

Wire Guards manufactured by the S. Joseph Ornamental Wire Works.

streets and Manhattan avenue, 1,000 lamps; the Madi-

son Park, Madison avenue and 25th street, 1,500 lamps,

and many others of well-known names.

H. KRANTZ, manufacturer of electric switches and

outlet boxes, has moved from 628 Fourth avenue to

Ronald Building, corner of State street and Boerum
Place, Brooklyn, N. Y. Mr. Krantz found it necessary

to move his factory to larger and more convenient

quarters. He makes complete switchboards, equipped

with his own make of switches for all carrying capacities.

The isolated electric-light plants installed in the largest

buildings in New York City and vicinity are equipped

with his switchboards. When the writer called he had a

large staff of fine machine hands at work and a large body
of men assembling switches and setting up switchboards,

besides his specially constructed outlet boxes. Mr.

Krantz has exported over $7,000.00 worth of machines
for general work. They include milling machines, mon-
itors, universal cutter-grinders, lathes and shapers. He
is now placing orders for a 3^-inch spindle monitor, 36-

inch pulley lathe, a 12-foot planer and transverse shaper,

and a drill press.

HARRY SHAW, 126 Liberty street, N. Y., manufac-

turers' agent, has taken larger quarters and is carrying a

full ssock of Partridge carbon brushes for motors and
dynamos, ready for immediate delivery. Universal light-

ning arresters are selling well, likewise the commutator
segments, of which he has many sizes in stock, and com-
mutators. Mr. Shaw makes a specialty of duplicating

all parts of dynamos, motors and all kinds of electrical

apparatus.

Geo. DTnfreville, electrical engineer and expert, 10

Desbrosses street, New York, has an extensive line of

printing telegraph machines, registers, motors and valu-

able apparatus useful to inventors and novices.

Shall I reserve a ticket and berth for you ? Please let

me know at once. %
George Cutter,

Local Transportation Manager,
1 104 The Rookery, Chicago.

Norton, R. I.—The Norton and Attleboro Electric Sys-

tem will erect new power stations at Barrowsville, and

four electric roads are projected to meet at this place.

Jackson, Miss.—C. W. Howard, of Chattanooga, Tenn.,

can give information concerning proposed construction of

an electric power-house.

Brookhaven, Mass.—Address the Mayor concerning

erection of electric-light plant, for which $40,000 worth

of bonds will be issued.
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PORTABLE DIRECT READING

VOLTMETERS and

WATTMETERS
FOR ALTERNATING AND DIRECT

CURRENT CIRCUITS.

The only standard portable Instru-

ments of the type deserving

this name.

Write- for Circnlars and Price Lists
Sand 9.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 WILLIAM STBEET, NEWARK, N. J.

VULCANIZED FIBRE COMPANY,
8OLE MANUFACTURERS OF HARD VULCANIZED FIBRE

In Sheets, Tubes, Rods, Sticks and Special Shapes to order. Colors, Rdd, Black and Gray. Send for Catal ->gue and Prices.

wilSonVdel. The Standard Electrical Insulating Material of the World, udey^n.y
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Panel with 3-Wire Bus-Bars, Meter Connections, Fusible Feeder Terminal Connections and 2-Wire Branch Circuits

SWITCHBOARDS AND PANEL-BOARDS.

The aesthetic side of electrical engineering has found
its greatest development in the equipment of switch-
boards. Many of the switchboards used in large electric

light plants are revelations of beauty. They look like

works of engineering art with the glistening marble or
slate, and the polish of switches, to dazzle the eye. The
engine room is no longer a basement reeking with oil,

heated to an unendurable temperature, but a handsomely
equipped and well ventilated apartment into which the
best dressed persons might enter without receiving so
much as a speck of oil or dirt on their clothing. This
idea of preserving cleanliness and comfort in the engine
room has been carried out to such an extent that mere
usefulness is not the only basis upon which apparatus is

built, but a design and finish is aimed at which the be-
holder can never mistake. The General Incandescent
Arc Light Co., of 572-578 First Avenue, New York, have
made it their object to construct switchboards that will

be standards of excellence in execution and of the lowest
possible price to the trade.

Many of the largest and finest switchboards installed
in New York and the vicinity have been manufactured by
the above concern and given in every case unlimited sat-

isfaction. The boards are equipped with switches made
by the General Incandescent Arc Light Co. likewise ; the
blade switches being composed of the purest drawn cop-

per. The switches range in size from fifteen amperes up
to 10,000 amperes, and will carry an overload of at least

twenty-five per cent, without injury for a considerable

space of time. In the largest illustration may be seen a

switchboard completed by the General Incandescent Arc
Light Co., and supplied with every requirement for the

operation and control of a three-wire system. The reader

can judge of the magnificent appearance of this huge
board from the engraving without further description.

Testimonials from many prominent concerns are in pos-

session of the above company, containing sentiments of

appreciation that lack of space will not allow us to repro-

duce. Panel-boards, illustrations of which are likewise

given, are made for any system or combination of cir-

cuits. The smaller panel-board carries three-wire bus-

bars and two-wire branch circuits for link fuses.

The larger cut illustrates a panel with three-wire bus-

bars, meter connections, fusible feeder terminal connec-

tions and two-wire branch circuits, having a double-pole

knife switch on each (for link fuses).

The panel-boards are finished in every respect with the

same attention to detail that characterizes the switch-

boards. The bus-bars, circuit strips, terminals, switches,

etc., are mounted on handsomely-finished slate. All the

copper employed is of the finest grade, pure drawn, of the

best conductivity and fit.
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The wiring of buildings is conducted on the general standard Edison receptacles are placed before the reader's

scheme of (i) Feeding each floor separately. (2) Having notice. The outlet box for, flush switches is designed

continuous mains through all floors. (3) Continuous for either concealed or surface work
;
the other is used

mains with feeder as centre of distribution. The cut of for decorative lighting, where several conduits are re-

smaller panel-board illustrates the style of panel used if quired.
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placed at the end of feeder included under class 1. The New York, N. Y.—J. G. White & Co. has been incor-

larger cut shows the style of panel-board used in case 3, porated by J. G. White, George H. \Yal bridge, and Hugh

to which are connected smaller panels according to their H. Harrison; to manufacture electric dynamos and other

position. Cuts of outlet boxes for flush switches and appliances. Capital stock, $100,000.
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Removable Fuse Holder—Double Pole,

hree Wire Double Throw, Single Break Switch
Two-Wire Double Break, Double Throw Switch.

Removable Fuse Holder—Single Pole.

Three-Wire Single Throw, Single Break Switch.

(Manufactured by the General Incandescent Arc Light Co.)
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STORING ELECTRICITY. accomplished now is to increase the utilization of the
.

present power by storing up the electricity, which can be
I he very interesting account of the introduction of the generated from midnight until the beginning of the heavy

largest electrical accumulator in this country into the load on the following afternoon. Thus the maximum ofHartford electrical system which appeared in The Times power at the command of the company during a period

Panel Board with 3-Wire Bus-Bars and 2-Wire Branch Circuits:(for Link Fuses).

on Saturday by no means exhausted the subject. Indeed
only the main facts and figures of what is being done by
the Hartford Electric Light Company was there pre-
sented. That the company has felt justified in investing
$100,000 in an accumulator plant proves not only that
the storage of electricity for commercial purposes has
passed beyond its experimental stage, but suggests a
number of questions in regard to the part which electricity
is to play in the development of this city in the future.
That the money thus invested has been more wisely

of five hours is brought up to 3,000 horse-power. When
the time shall come for adding the water power still
available and the creation of still greater accumulator
capacity, this power can be doubled without a further
increase of steam power. And, as we have said, not
many years are likely to elapse before this maximum of
6,000 horse-power shall be attained.
The fact that such an amount of power is at hand must

have a marked influence upon the growth of Hartford.
Plentiful power produced under the most favorable con-

Special Outlet Box for Standard Edison Receptacles. Outlet Box.

time of another dam on rh^ ^ t0
f

the
D
bU,lding St th ' S diti°nS wi" mean cheaP Power for consumers, and such a

doubted But that th" tr
Fa™ ,n gt0" ^rcannot be condition is conducive to the multiplication of small So-

manvvears shall ™« f n*
m ^ be built bef° re dustrieS

-
Thus !t wouId be entirely feasible for the elec-many year§ shall pass is equally certain. What has been trie light company to undertake to meet within a reason-
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able period a demand for 1,000 or 2,000 horse-power for

manufacturing purposes. It seems to us that it would be
eminently wise for local capitalists to begin the construc-

tion of suitable buildings for light manufacturing adjacent

to the railroad lines entering the city for which the power
might be obtained from the Hartford Electric Light Com-
pany. This would avoid the necessity for any investment

in boilers or engines. Any person desiring to start a

manufacturing business should be able to find well-lighted

quarters ready for him, in which he could have a motor
of any horse-power that he might require, from one to

fifty. Such arrangements would be most favorable for

the starting of new industries, and it would only be nec-

essary for the existence of such facilities to be well ad-

vertised in order to bring the industries here.

There is sure also to be a great increase in the use of

electricity for lighting. Although Hartford now has a

larger number of incandescent lights in use than any
other city in the country, in proportion to its total popu-
lation, the extension of electric lighting in private resi-

dences is certain to increase very largely in the near

future. We shall not be surprised if the number of in-

candescent lights goes up from 26,000 to 50,000 in five

years. There is evidently a great future for electrical

service in Hartford and it is fortunate for the city that its

electric light and power system is in such enterprising

and progressive hands. —Hartford Times.

APPLICATION OF HYPERBOLIC ANALYSIS TO
THE DISCHARGE OF A CONDENSER.*

BY ALEXANDER MACFARLANE.

In recent years the theory of the discharge of an elec-

tric condenser has played a very important part in the

advance of electrical science; for it served as the starting

point of the experiments of Feddersen, Paalzow, Helm-
holz, Lodge, Hertz, and many others, which culminated
in the demonstration of the existence and properties of

electromagnetic waves. The theory of the discharge was
first given by Lord Kelvin, then Professor William Thom-
son, in a paper on "Transient Electric Currents" pub-

lished in the June number of the Philosophical Magazine
for 1853. The application to the phenomenon of the

principle of the conservation of energy leads to the differ-

ential equation

d 2 q R d q 1

1 + q = o (1)

dt2 L dt L C

where R denotes the resistance and L the inductance of

the circuit, and C the capacity of the condenser which is

practically the capacity of the whole circuit. If q =
A emt be assumed as the solution of the equation, then

vi must be such that

= oA e mt

which reduces to

m 2 4- 2 a vi -|- b = o

R
where for brevity a is written for — - and b for

<*)

Z L C

According to the theory of the quadratic equation, there

are two general cases separated by a transition case. If

a 2 is greater than b; there are two real values of vi,

namely

— a + \/~ — a — v a 2 — b.a* — b and

If a 2 is less than b, there are two imaginary values of

m, namely,

— a + v/ — \ \/ b — a 2 and — a— >/— 1 V b— a 2
.

* A paper presented at the Annual Meeting of the American In-

stitute of Electrical Engineers, New York, May 18, 1897.

The transition or separating case is where a 2 = b ;

then there is only one value for m, namely, what is com-
mon to the two general values.

The following are the solutions which are usually given

of the differential equation. In the case of real roots

q = cx e-("
- Sfrr*) t + (%

-{a + y/ a 2~b) t; (3)

in the case of imaginary roots,

q = c
x
e-(a - V'^T V ^=^) / + c 2

-(« + ^=r«
V b — a 2

) t ; (4)

and in the transition case

q = e
-at

('l + c
% *) (5)

In the imaginary case, the apparently impossible solu-

tion is reduced to the form

q = A e—at
sin [ V (b — a 2

) t + <p ] (6)

which shows that the change in the condenser at any time

2 71

is given by a sine wave of period

s/T=
and of ampli-

tude which diminishes geometrically at the rate a.

As the limiting case separates the two complementary
regions of the real and the imaginary, we expect that the

real solution is also capable of reduction to a form anal-

ogous to (6) and exhibiting the function with equal clear-

ness. We also expect the transition solution to be evi-

dent from the two general solutions; but when they are

in the above forms, the transition is not evident. We
observe that in the former general case the roots are

treated as simple algebraic quantities, while in the latter

general case they are treated as complex quantities. A
complex quantity consists of two components, one of

which is real and the other imaginary. If there is any
thorough going analogy, it must be possible to treat the

real roots also as a species of complex quantity.

A complex quantity a + b v — 1 can be reduced to the

form

r (cos 6 -f- v/— 1 sin 6) ; for r = v/ a 2 + b 2
, cos 6 =

a b——
, sin tf = — . If we enquire into the

v/ a 2 + b 2 \/ a 2
-I- b 2

geometrical meaning of the v — 1 here appearing, we
shall find that it means a quadrant of turning round the

axis perpendicular to the plane of reference. Let f5 de-

note that axis, then /JA denotes an angle of 6 radians

round the axis /?, and

flO = cos 6 + sin 6 /ffS?

Hence the ordinary complex quantities can be expressed
in the form

r /30 = r (cos 6 + sin d /ff*),

and they are simply coaxial quaternions, the axis being
commonly left unspecified, as it is the same for all.

Let s p<P denote another complex quantity, than r /SG

X s (3<P = rs fi°-\- <P

11

= rj[cos#cos<p— sin#sin qj-\- (cos <ps\n c?4-cos#sin<p/37 ].

Here the product is formed according to the theorem
for the cosine and the sine of the sum of two circular

angles. Now the circular trigonometry has its com-
plete counterpart in the hyperbolic trigonometry; conse-
quently we expect to find a hyperbolic complex number.
This subject was investigated at length in " Papers on
Space Analysis,"! which I published 1891 to 1894. In
this paper I propose to show that by treating the real

\ " The Imaginary of Algebra." free. A. A. A. S, vol. —
, p. 50.

Fundamental Theorems of Analysis, p. 23. Definitions of the
Trigonometric Functions, p. 30. Principles of Elliptic and Hyper-
bolic Analysis, p. 17.
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root as a hyperbolic complex quantity, equation (3) can
be reduced in precisely the same way as equation (3).

(To be continued.)

Alleged Infringement of Paper Cable Patents.—The
National Conduit & Cable Company, of New York City,

has begun an action against the New York & New Jersey
Telephone Company, which will be tried in the United
States Circuit Court in Brooklyn next August. The plain-

tiff alleges that the defendant has infringed on its patents,

covering the manufacture of paper insulated cable. The
National Conduit & Cable Company, over a year ago,

bought out the Norwich Insulated Wire Company, and
secured thereby the title to certain letters-patent of the

United States, giving to it the sole right for the use of

insulated wire with spirally wound and lapping strips of

will be apt to cease operating and destroy the utility of

the machine. The armature, commutator and field of a

dynamo are the three essential parts which develop pe-

culiarities that sometimes cause the engineer considerable

trouble.

The armature is subject to grounds and short circuits

which may be local and general, serious or of little con-

sequence, depending upon the style of winding.
The commutator likewise may be loosely put together,

have bad insulation or be slowly ground into a shape like

a door-knob, due to the pressure of a grinding brush and
a choice collection of injurious sparks.

The field may likewise demonstrate its inability to per-

form its functions on account of a scorching it may have
sustained, or the fact that it is reversed or is'' otherwise
injured.

The repairs of an armature naturally constitute an im-

ELEzTi-^&znv^?:

A Fully Equipbed Isolated Plant. (See Last Issue Model Plants.)

paper composed of pure vegetable fibre. This paper is

applied with a waterproof adhesive substance, consisting

of a thin solution of India rubber. This form of cable is

very extensively used in cable work, and it is stated that

there is at the present time about $15,000,000 worth of

this kind of cable now in use in this country. It is al-

leged that the Bell Telephone Company, which has
adopted the paper-covered cable in nearly every city

where its instruments are used, has itself made the
patented cable. This, it is claimed by the National Com-
pany, is an infringement of the latter's patents.

REPAIRS OF ARMATURE, COMMUTATOR AND
FIELD.

LESSON LEAVES
^OR

THE AMERICAN SCHOOL OP ELECTRICITY.

BY NEWTON HARRISON, E. E.

The dynamo is composed of three important parts,

which must receive careful attention each day or they

portant department of electrical engineering. Grounds
and short circuits make themselves perceptible in ways
that can be discovered by testing. A ground, it may be
understood, is due to the leakage of current through the

insulation, to a great degree, or the touching of the wire

against the framework or any metallic part of the

machine. A ground may occur in one coil, several coils

associated together or apart from each other, or it may
be felt throughout the entire armature. If the ground is

in a single coil, that coil will have to be removed if its

presence interferes with the operation of the machine.
A dynamo will run successfully for years, even though
grounded, without any difficulties whatsoever; but jt is in

a sense tempting Providence, because a ground on the

other side will constitute a short circuit.

There are such things in armatures as insulation

grounds due to moisture getting inside, or caused by an
alcoholic dampness, due to the fact that the armature has

not been well baked. Short circuits, of course, either

melt the wire entirely or so burn the insulation that it

becomes a charred and blackened mass. If the armature
is of the Gramme type, a coil can be very easily replaced,

(Continued on page 58.)
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THE HYGIENIC BENEFITS OF ELECTRICITY.

The times are not ripe in New York for the statement
that the use of electricity has obliterated disease, en-

couraged health, and among the poor the practice of

visiting health resorts, because of the fact that this

great city carries its passengers by means of an immense
cable system. There are other great cities which dif-

fer in this respect from our own, one of which, Lon-
don, has many electric systems branching out to various

suburban localities. Our next door neighbor, Brooklyn,
is an example of the extent to which electric roads can
be developed so that those that desire can for a nominal
fee be carried from their homes to the cool, refresh-

ing breath of the sea. If we were to discuss the influence

and direct effect of the application of electricity in vari-

ous ways upon the millions clustered together in large

cities we would be surprised to realize that the rate of

mortality has actually been lessened and that as a mere
accessory to modern civilization its benefits are immeas-
urably greater than have ever been conceived. In the

slums of large cities now brightly lit by the electric light

crime has been practically eradicated. In these same
centres, that are like a blot upon a city's fair face, dis-

ease is suppressed by the fact that five or ten cents car-

ries its little ones miles away to the free, pure air of the

country. We might rise to the middle class, whose homes
are far away from the scene of their daily labors, and re-

alize what a boon it is to those who earn a fair livelihood

to invest it away from the crowded heart of the city.

Suburban homes have been the means of adding a tremen-
dous amount of happiness to the toiling masses of large

cities, and they owe their homes and the cheapness with

which they get to them to the trolley car. We, at present,
hear the cry for rapid transit; but think how much better-
off we are than our grandfathers, whose only vehicles of
propulsion were two muscular legs, or even our fathers,
whose means of getting to distant points of the city was
that of the slowly moving horse-car. We can well believe
that as an aid to health, growth and actual prosperity,
our cities have no better friend to thank than the trolley
car; no kinder agent to be grateful to than electricity.

ELECTRICITY ON THE PENNSYLVANIA RAIL-

ROAD.

It would not seem to be a curious sight to any but the
managers of the Pennsylvania Railroad if the great trains
of cars now hurried along by panting engines were carried
to their various destinations by electric locomotives. The
time is not far off when this will be so. It has been es-
timated by a writer on the subject that sixteen per cent,
of the cost of operating a road is saved by the use of
electricity. The figures given show that one hundred
and thirty-six thousand horse-power is utilized by the
Pennsylvania Railroad, with an addition of twenty-five
per cent, extra during the rush seasons. The total horse-
power would then be over two hundred and thirty
thousand. As this is required in the track, about four
hundred thousand would be necessary in the power sta-
tions. It is proposed to divide the road up into forty-
five-mile lengths, each length provided with a power-
house of six thousand horse-power. These plants would
cost about $38,000,000.00, and the total equipment, in-

cluding motors, $44,000,000.00. The operation of this

system would require an expenditure of $3,000,000.00.
The present expense of operation with steam being
$5,000,000.00. At this rate of saving, the gain by this

change of power would be so considerable that as a piece
of skilful financiering we wonder why this large and in-

dependent corporation has not carefully investigated esti-

mates upon the subject.

The London Times thinks that as drivers of auto-
mobiles gain experience and become able to keep their
machines thoroughly in hand, risks of collision will be
pra'ctically eliminated, except that even then there must be
learners and that the nature of learners is to spoil a cer-
tain portion of raw material. Apart from this, the safety
of street traffic would probably be increased if it could
be conducted by motors alone without the occasional in-

terference of horseflesh as a disturbing element. It is

quite within the limits of possibility that such a condition
may be reached in time, but for the next few years, pre-
sumably, we must make up our minds to a combination of
the two modes of traction and to some amount of friction

between them in consequence—friction which, in the
words of Stephenson, will often be very awkward for the
horse and sometimes for his driver. But the great gain
of the new vehicles will arise from the tirelessness of
the propelling agency and from the facilities this will

give for going as far as the driver may desire and as fast

as the current regulations allow. If it should be found
possible to introduce motor cars as a means of military
transport, some of the greatest difficulties of warfare will

be at once superseded and removed.
In American cities, the symmetry of the streets and

orderly plan of laying them out render them much bet-
ter adapted for the use of horseless carriages than the
narrow, crooked streets of the Old World, with their con-
gested traffic.

Are Americans fully awake to the importance of this

new means of locomotion ?

THOS. EWING MOORE,
Commercial Agent.
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cents. Fully illustrated.
This excellent primarv book has taken the first place in elementary scientifu

works. It has received the endorsement of Thomas A. Edison. It is for every persor
desiring a knowledge of electricitv and is written in simple style so that a child cai

understand the work. It is what "its title indicates, the farst flight of steps in elec

tricity.

Scholars' A B C of Electricity.
By WM, H. MEADOWCROFT. One volume,
nmo, illustrated, cloth, 50 cents.

The author of this work has designed it for the
use of teachers and scholars. A large number of
simple experiments have been added, with notes
relative to the work. It is the primary book foi

school use.

A Most Important Work of General Interest.

TVia Y DlV 1 or » Photography of the Invis-iUt J\ J\aY , ible and its Value in Surgery.
By WILLIAM J. MORTON, M. D. Written
in collaboration with Edwin \Y. Hammer.
I volume, i2ino, cloth and silver, 75 cents

;

paper, 50 cents.

Everyone has been waiting for this work to give
full information of Professor Rontgen's marvellous
discovery. The work explains in clear and simple
style how these extraordinary pictures are taken
through solids. Full description is given of the
apparatus used, and the text is profuselv illustrated
with half-tone illustrations giving fac-simile copies
of the pictures taken from the negatives of the
author. The subjects are varied.
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Books for Electric Railway Men.

7W£ 5ES7" fl00/rs PUBLISHED.
Crosby & Bell's Electric Railway in Theory and in Practice, -

Fairchild's Street Railways ; Their Construction, Operation and

Maintenance, --------
Merrill's Reference Book of Tables and Formulae for Electric

Street Railway Engineers, ------
Perry's Electric Railway Motors, their Construction, Operation,

and Maintenance, --------
Reckenzaun's Electric Traction as Applied to Tramways,

Trevert's Electric Railway Engineering, -

SENT FREE ON RECEIPT OF PRICE.

2.50

400

I.OO

ix>o

4.00

2.00

ELECTRICAL AGE PUBLISHING CO, World Building, New York,

Valuable Books on Every Electrical Subject.

Practical Management of

Dynamos and Motors.

By Crockek and Wheeler.

The title explains the char-

acter of the book. The

best work ever published.

Fully illustrated. Every-

one should have a copy.

PRICE, ONLY $1.00.

How to Wire Buildings.

By Augustus Noll.

The most complete and best

work ever published on

this important subject.

Practical details by a prac-

tical man. The standard.

Fine illustrations and

diagrams.

PRICE, $1.50.

Telephone Hand Book.

By H. L. Webb.

The most complete and con-

cise work on telephones

ever published. Every

detail of the business fully

explained and all practical

systems described.

PRICE, $1.00.

Electric Railway Motors,

Their Construction,

Operation and

Maintenance.

By Nelson W. Perry. This

book is written in the plainest

language, and the subject is

treated so clearly that a young
school-boy can understand the

operation of electric railways.

Worth ten times its cost.

PRICE, ONLY $1.00.

ONLY 50 CENTS.

Electrical Tables
AND MEMORANDA.

By SILVANUS P. THOMPSON.

Valuable to every one in the electrical busi-

ness. Just fits the vest pocket, and is always
ready for immediate reference. Thousands of

them sold. Send for a copy. Address,

THE ELECTRICAL AGE,
World Building, New York.

STANDARD WIRING

ELECTRIC LIGHT AND POWER.

By H. C. CUSHINC. Jr.

It contains every table, formula and rule (or all sys-

tems of outside and inside wiring, together with
twenty-five illustrations of the newest and
safest methods for the installation of Pole
Lines, Dynamos, Motors, Switchboards,
Transformers, etc., etc., as required by

the insurance inspector.

Russian Leather Cover, Pocket Size, $1.00.

ELEMENTS OF

Electricity anil magnetism

BY S. P. THOMPSON.

This excellent work covers the entire

field of electric application. The
best book published. Concise,

complete, simple ; a complete
library in itself.

PRICE, $1.40.

We sell every book published, Electrical, Mechanical, Engineering,
,, Etc., and send tlu-in, postpaid, on receipt of

price of each book.

Address,s,
Ttie Electrical Age Publishing Ce„

World Building New York, U. S. A,
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but if a drum armature it will be a difficult matter to re-

pair a coil without disturbing the others unless it be on
the outside.

The Eickemeyer Motor Company built a machine the

armature of which was wound with detachable coils.

This made it a very simple matter to remove a coil or

coils that became injured. The only way in which a Sie-

men's armature can be repaired of the ordinary type is to

of the coil are then tested for continuity of the metal and
then tested for grounds ; one end of the coil with the

armature core and then the other end likewise. The
tinning of these terminals that set into the commutator
segments is effected if possible without the aid of acids,

although if great care is taken to prevent the acid from
saturating the insulation it may be used without danger.
Toothed armatures sometimes heat very severely; it

A High Speed Station Plant.

strip off all the coils until that one is reached which is

either burnt, grounded or otherwise affected. By using

ventilated winding, such as that adopted by the Schuyler

Company in the construction of their arc light dynamos,
many of these troubles disappear, and the overheating of

any siven coi 1 does not exert any evil influence upon its

neighbors by transmitting heat to them and injuring them

is worth while mentioning here that this heat is not al-

ways due to the winding, because an armature of this

description may be tested by the fingers and it will be

discovered that the iron is hotter than the conductors.

This is due to a poor design of the teeth of the armature,

and the engineer's only remedy, which we would not ad-

vise him to attempt, is to bore out the fields a little larger.

Details of the Standard Lundell Dynamo, Showing Armature, Commutator, Field Etc.

likewise. The repair of a coil is carried on in the same The commutator, as we have mentioned, may have a

way as if it were to be rewound. A test is first made for grinding brush. It may spark; it may be filled with poor
the ground, if it occurred at any specific point. That mica, and the mica, if good, may be oil-soaked. It is a

portion is taped and the coil completed. The two ends difficult matter to repair a commutator except to turn it
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down. The sparking may be due to a bad position of

the brushes, which the engineer can attempt to remedy.

The grounded or oil-soaked mica can have its evil effects

removed by carefully baking the commutator, thus dry-

ing up the oil and removing that as a source of trouble.

But if the mica is causing a ground that cannot be attrib-

uted to the oil, the segments will have to be tested in

pairs until the ground has been located and the mica

causing the trouble removed. Commutators must never

be cleaned with emery paper, but fine sandpaper should

be used.

If a commutator becomes very hot while running, it is

due to the fact that the segments are too small for the

current passing. This may occur at the beginning or

after the machine has been in use for many years ; the

commutator in the meantime becoming thinner and thin-

ner at every turning. The only remedy for this is a new
commutator. Frequently the use of carbon brushes of

insufficient capacity will cause a leaking of the commu-
tator by generating heat within themselves due to the

current and friction and transmitting it to the commutator
segment. The field is very easily repaired. It may be

burnt out, reversed, lack ventilation and therefore heat,

have broken connections or become affected by moisture,

in addition to the short circuits and grounds that generally

affect windings, whether of armatures or fields.

A burnt-out field indicates itself by a peculiar aroma
of scorching cotton and shellac. If this occurs to one
of the inner layers it will not be perceptible, but a heavy
ground will result, and the smell of burning insulation

will be an additional proof. If the field is reversed, the

proper connections can be very easily made, and if it

heats to any unusual extent without actually burning, the

coil has been poorly designed ; its radiating surface is

insufficient, and one of the best remedies is to interpose

a resistance in its circuit so as to decrease the current

flowing through it, and speed the armature up a little

higher by the use of a smaller pulley, to keep the voltage

the same as before. If the coil is merely grounded, and
any anticipation of danger is felt by the engineer, the

ground may be discovered between the terminals of the

coil and the framework of the machine. In a new machine
it may be likewise due to moist shellac; or if the coil

is wound upon a metal sleeve, it probably exists in the

innermost layer, and had better be left alone. It is

always best lor the engineer to test for his fields by hold-

ing some iron object firmly in his fingers and bringing it

to either pole or poles of the machine, or the polarity

can be directly ascertained by means of a compass.

turers of pronounced standing will be ready to discourse

on various subjects. A new circle of life has been
created here which comprises within its scope much that

is too often neglected in the hurry and rush of life. With
such Utopian surroundings, peace and education, agreeably

commingled, there is no doubt that those participating in

this movement will leave Greenacre with feelings of keen
regret. The speakers, whose work at Greenacre will be

impressed upon the minds of many auditors, will be such

men as Prof. Joseph Le Conte, of the University of Cali-

fornia; Prof. Amos E. Uolbear, of Turft's College; Prof.

Edward S. Morse, of the Peabody Institute, Salem, Mass.

;

Doctor Lester F. Ward, of the Smithsonian Institution,

of Washington, D. C. ; Doctor John Fiske, the eminent
historian and philosopher; Judge William C. Robinson,
dean of the Catholic University, Washington, D. C.

;

the Hon. Carroll M. Wright, U. S. Commissioner of

Labor, the Hon. Neal Dow; the Rev. Dr. Edward Everett
Hale; the Rev. Wiliiam R. Alger. Doctor E. D. Meade,
of the New England Magazine; Mr Frank B. Sanborn,
of Concord, Mass. ; Doctor L. Dickerman, the Egyptolo-
gist; Mrs. Mary A. Livermore; Mr. F. Edwin Elwell,

the sculptor, and others of equal fame. Many whose
services will be unique, such as lecturers from India,

Swami, the Vioekananda, the Swami Saradananda and Mr.
Jehangier D. Cola, of the Parsi community in Bombay.
The lecture course will be carried out through the

months of July and August, finishing the second of Sep-

tember. The subjects will be Peace and Arbitration,

Business Ideals, Education, Evolution; Invention; partic-

ularly such as relates to the science of Electricity; Sociol-

ogy, Psychology, Comparative Religion, etc. Miss Far-

mer's intention is to commemorate the fiftieth anniversary
of her father's earliest labors in electrical work, the ap-

plication of electricity to traction. It was the purpose
of Mr. Farmer to develop that which has now crystallized

through the efforts of his daughter. This is an excellent

opportunity for American electricians as well as those
from foreign lands to meet and enjoy themselves in this

ideal manner.

THE NATIONAL ELECTRICAL CODE.*

MEETING OF THE AMERICAN INSTITUTE OF
ELECTRICAL ENGINEERS
AT GREENACRE, MAINE.

Probably one of the best known names connected with

the advancement in a practical sense of electrical engi-

neering is that of Moses G. Farmer. This able and
natural scientist in the earlier days of our science carried

out the principles of the dynamo and put them to a prac-

tical application by building a successful generator of

electricity. His work in the field of electric lighting was
unique, and will always give him a place of honor and
appreciation among electricians. The American Institute

of Electrical Engineers, of which Moses G. Farmer was an
honorary member, will meet at Elliot, the week beginning

July 26, on which occasion it will hold its annual meet-
ing. Accommodations can be obtained at the Greenacre
Inn. Very fine hotels are located at Portsmouth and
Newcastle to which those that desire can go by rail, car-

riage or launch, this last churning its way up the Piscat-

aqua River. The Greenacre movement is one which has
for its object a higher cultivation of the public. At
this spot one can spend the day in long siestas, agreeably
interrupted by opportunities for mental development that

few reasonable beings would care to miss. Many lec-

The long-desired uniformity in the Code of Rules for

Electrical Installations would seem to have now become
an accomplished fact, as the new edition of the Rules of

the National Board of Fire Underwriters, as recommend-
ed by the Underwriters' National Electric Association,

which is just from the press, is identical with that which
has received the unanimous approval of the code committee
of the National Conference on Standard Electrical Rules,

who have referred it to the various delegates in the con-

ference, with recommendation that they report it to their

respective organizations for adoption or approval.

It has been thought advisable that in presenting these

rules to the public, they be accompanied by a sketch of

the manner in which this uniformity of rules has been
brought about, and this article has been prepared jointly

by the cr de committee of the National Conference and the

committee on press of the Underwriters' National Electric

Association, in order to show the various stages through
which these rules have passed, and the successful work of

the National Conference in securing harmony among the

divers interests which they affect.

As the adoption of a uniform set of rules for the safe

installation of electric light and power apparatus, by the

electrical, insurance and allied interests, marks a distinct

epoch in the history of rule-making in this country, it

seems a proper time to give a brief outline of the evolu-

tion of electrical rules from the crude beginnings of fif-

teen or sixteen years ago up to the present time, when

*This sketch has been prepared by the Code Committee of the
National Conference on Standard Rules and the Committee on
Press of the Underwriters' National Electric Association.
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the rules in force are as nearly perfect as the combined
experience of interested parties has been able to make
them.

After a large amount of correspondence, inquiry, and
consultation of records, the following data has been col-

lected.

It seems that to the New York Board of Fire Under-
writers belongs the credit of the first printed require-

ments in relation to electric lighting. On Oct. 19, 1881,

a circular was issued by that Board containing the follow-

ing resolution :

—

Resolved, That the Committee on Police and Origin of

Fires are hereby directed to notify the owners and oc-

cupants of all buildings in which uncovered electric light

wires, or in which arc lights with open bottoms or with-

out globes, are found; that the wires must be covered,

and the lamps altered to conform to the rules of this

Board within ten days from date of notice and request

that the lights shall not be used until the alterations are

made ; and in case the alterations are not made within

said time, the Committee are hereby directed to notify

the members of the Board of said failure, and the

companies insuring said property are hereby recommended
to give notice to the owners and occupants of such build-

ings that unless the request is complied with, and the

alterations made within a reasonable time, that the insur-

ance on said property will be canceled."

The Boston Manufacturers Mutual Fire Ins. Co. comes
in one day later, with a circular dated Oct. 20, 1881,

calling attention to the same hazards from arc lighting.

Under date of Jan. 12, 1882, the New York Board
issued a very brief circular containing a few rules for the

installation of electric lights ; and in January, February
and March of the same year, the Boston Manfg. Mutual
Fire Ins. Co. issued circulars on this subject, in which
the elements of later developments are shown by the

classification of the requirements under the headings of

Dyamo Machines, Wires, Arc Lamps and Incandescent
Lamps.
On May 19, 1882, the National Board of Fire Under-

writers adopted the standard requirements of the New
York Board for the installation of electric lights, and in

the same month the Boston Board of Fire Underwriters
isued a circular containing similar rules.

On August i, 1885, the New England Insurance Ex-
change issued rules covering both arc and incandescent
systems. Previous to that time they had used the rules

of the Boston Board, issued in 1882. The rules of the

New England Insurance Exchange were perhaps the most
complete that had yet been put in print, and in a report

of the Electric Light committee of that body, it is stated

that in the arrangement of these rules they were " largely

aided by some of the leading electric light people."

At a meeting of the National Electric Light Associa-

tion in Baltimore, in 1885, a representative of the Boston
Board, and also of the Boston Manufacturing Mutual
Fire Insurance Co. were present ; and while there was
considerable talk and discussion on the matter of rules,

nothing was carried to an issue. In the following sum-
mer a joint conference of certain insurance representa-

tives and members of the National Electric Light Associ-
ation insurance committee formulated rules, which were
later presented to the National Electric Light Associa-
tion, but were not adopted. The rules resulting from
this conference were promulgated simultaneously by the

Boston Fire Underwriters' Union and New England In-

surance Exchange, under date of May 15, 1889, and these

rules, it may be said, were the first which fairly deserve
to be called comprehensive, as the rules of other insur-

ance boards, as late as January, 1890, were still very brief

and incomplete.

In February, April, July and August, 1890, quite com-
plete rules were issued by the Philadelphia Underwriters'
Association, Underwriters' Association of New York
State, and the Pacific Insurance Union, and jointly by

the Boston Fire Underwriters' Union, Boston Manufac-
turing Mutual Fire Insurance Co., and the Electric Mu-
tual Insurance Co.

In August, 1890, at the Cape May meeting of the Na-
tional Electric Light Association, a joint conference
between members of the association and insurance repre-

sentatives was held, which agreed on a large number of

points, which were reported to the National Electric

Light Association, and a conference committee, consist-

ing of representatives from the insurance and electrical

interests, was formed under the name of the National
Electro-Insurance Bureau.

In September, 1890, the New England Insurance Ex-
change prepared, in conjunction with a committee from
the New England Electric Exchange, a set of rules which
met with the hearty approval of the Electric Exchange, and
on Nov. 18, 1891, the New York Board of Fire Under-
writers also issued a set of rules.

In September, 1891, the National Electric Light Asso-
ciation adopted the code of rules prepared by the National
Electro-Insurance Bureau, which were the first published

by that association ; but as there was no special effort on
the part of that association or the Electro-Insurance Bu-
reau to secure the general adoption of the rules, they

were adopted by only three or four insurance boards,

covering a small portion of the United States ; and some
of these boards in publishing the rules made changes to

suit themselves, basing their rules on those adopted by
the National Electric Light Association at their 1891
meeting. Most of the insurance boards continued to use

the rules which had so recently been sent out by them, as

they had no pressure brought to bear upon them in the

interest of uniformity.

In the early part of the year 1892 the Secretary of the

New England Insurance Exchange, in the interests of

uniformity of rules, corresponded with the Electrical In-

spectors of the various underwriters' organizations in the

eastern part of the United States, suggesting that a

meeting be held in New York City in August. This idea

seemed to meet with favorable consideration, and on Au-
gust 18 representatives of the underwriters' boards, cov-

ering the New England, Middle, South Atlantic and Gulf

States, met in New York, and taking as a basis the rules

which had been adopted by the National Electric Light

Association, they carefully considered them, section by
section, in order to make such changes as the experience

of the insurance inspectors indicated to be necessary in

the interests of the insurance companies.

(To be continued.)

INQUIRY COLUMN.

In this column ive shall endeavor to answer all questions relat-

ing to the science of electricity that may arise in the minds

of our subscribers.

Chicago, July 17, 1897.

(Q.)_EFFICIENCY OF CABLE AND TROLLEY.
Electrical Age Pub. Co.

Dear Sirs.—Taking advantage of your Inquiry Column,

I beg leave to inquire into the gain in efficiency of a trol-

ley over a cable road. The Chicago street-cars were

once operated by cable, but an entire change has oc-

curred, which is in certain respects surprising to me, as

no evidence of bad operation was perceptible in the cable

system either to myself or others of a mechanical engin-

eering turn of mind. If the cable is less convenient than

the trolley instead of being less efficient I should like to

know. By answering this you will greatly oblige,

Yours respectfully,

John Moreland.

(A.)—The cable and the trolley each have found their

place. The trolley is in general more efficient by twenty

per cent, than the cable. The Chicago cable system had
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an efficiency of only twenty per cent, in total, whereas the

trolley has an efficiency of at least thirty-five and possibly

forty per cent. A city having within its limits very hilly

ground would not by using trolley compete very favorably

with cable. It is in this respect that the cable is superior,

and many facts and figures can be brought forward to

make this point clear.

On long and level stretches of ground the trolley is the

better from an economical and practical standpoint. The
more undulating the ground the less favorable in certain

respects it becomes, although the sum of conditions col-

lectively would determine the best system, better than any
abstract decision.

(Q. )—CONSTANT SPEED MOTORS.
Albany, July 20, 1897.

Electrical Age.
Dear Sirs.—Can the speed of a motor be kept constant

for all changes of load, or is it necessary to approximate
within a certain percentage and call that a constant speed?

I would also like to know the different methods of regu-

lating for constant speed and get some inkling of their

practicability. Yours respectfully,

J. F. Collins.

A PERFECTED DYNAMO.

The Elbridge Electrical Mfg. Co., of Elbridge, N. Y.,

manufacture direct-current dynamos and motors that have
in every case fulfilled their functions with perfect satis-

faction. Located at Elbridge, the above concern have
every facility for the perfect fitting, winding and general
construction of electrical apparatus. The time and care
they devote to the design of their machines, not only in

outward form but inward construction, have made their ap-

paratus successful from every standpoint. The soft iron

laminated core of the armatures, the use of wrought iron

cores in the fields a commutator that will stand heavy
wear, and perfectly fitting bearings, insure efficiency and
smooth running. In the illustration two of the products
of their factory are represented—one a hand dynamo for

experimental use, the other a dynamo for electric light-

ing. A motor of similar appearance to this last is manu-
factured by them.
On all machines designed. by the above company the

latest improvements are to be found. With each dynamo
they furnish a book of "pointers," free of charge, which
gives answers to all questions consumers or engineers are

apt to ask.

Elbridge Dynamos,

(A.)—The speed of a motor is kept very nearly con-

stant. Certain slight changes caused by a variation of

the load are inevitable, otherwise the speed is practically

uniform.

The methods of regulating a motor (a shunt motor) for

constant speed were those that affected the field. A
shunt motor increases in speed when its field is weakened
and decreases in speed when it is strengthened. By us-

ing a differential winding, similar to the series coil of a

compound wound dynamo, the field is varied. This is

automatically performed and was for a time apparently

successful. Today it is a method that may almost be
considered obsolete except in special cases.

RECENT PROGRESS IN ARC LIGHTING.

(Q.)—WHY A MAGNET BLOWS OUT A SPARK.
Newark, July 21, 1897.

Electrical Age.
Dear Editor.—Being a novice I hope my ignorance will

be excused, but I will brave criticism by asking why it is

that a magnet blows out a spark or rather an electric arc?

I have tried the experiment many times with the same
result. Yours sincerely,

A Subscriber.

(A.)—An electric arc betrays the path of the current.

It produces lines of force because magnetic energy is al-

ways associated with the flow of a current. A magnet
simply affects the arc as if it were another magnet. It

repels or attracts it. This principle is greatly used in

practical electrical engineering.

(Continued from page 43.)

Owing to the traverse from side to side of the arc

between the square-ended carbons, the direction in which
light is emitted from the arc most effectively is under-

going continual and very great changes, so that the inten-

sity of light in any given direction may, in a few seconds,
vary several hundred per cent,, and with a perfectly clear

glass inclosing globe this variation would not only be
quite noticeable, but in many cases intolerable. The
diffusive power of the glass, however, is such in the case

of the opal coating, that the travelling of the arc is, in

large measure, compensated, and the general effect is

that of a very steady, uniform light. Were it not for the

diffusive power, the color of light, as well as the intensity,

would change greatly; as when the arc happened to be
on the side of the carbons, away from the observer, the

light would then be in greater proportion from the purple

or violet arc flame, and less from the glowing ends of the

carbons themselves.

The carbons to be used in an "inclosed arc" should

be of the very highest grade as to purity, not too hard

or dense, as straight as possible, uniform in diameter and
circular in section, and should be obtained of as near a

standard diameter as possible, so as to avoid the neces-

sity for adjusting the caps of the inner globes to the size

of the carbons. It is necessary that the caps should fit

pretty closely around the carbons to avoid leak and con-
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sequent reduction of life. Leaks of air into the inner

globe must be carefully avoided, if any reliance is to be

placed upon a lamp for a given run without recarboning.

During the run the upper part of the inner arc-inclosing

globe is coated slowly with a deposit, nearly white in

color when the carbons are free from iron, and consisting

of what little mineral matter has been left in the carbons.

Fortunately, the hot uprising currents from the arc de-

posit considerable of this on the cap above and return to

the arc to be reheated and again circulated at a little

above the level of the arc itself, and, as the lower carbon

consumption gradually causes the arc to descend, the light

of the arc continually reaches portions of the glass wall

which have been but slightly obscured by the deposits

from prior burning. In general, the deposit which forms

on the inner globe can be wiped off or dusted off at the

time of recarboning. Carelessness in this particular may
easily result in a large proportion of the light of the arc

being lost, and, what is perhaps worse, the radiant heat

and light of the arc being unable to escape, goes to over-

heat the glass of the inner globe, either melting or de-

forming it so as to produce leaks, cracking it directly

or burning the deposits into its surface. After this they

can only be removed by such agents as hydrofluoric acid

applied to the surface.

The mechanism of an inclosed arc lamp to be run

singly in branches from no-volt circuits is naturally very

simple. Since the lamp regulates entirely by variations

of current on its circuit, a simple series magnet suffices.

No cut-out other than a fuse in the lamp branch is

needed.
The switch is a plain open-circuiting switch. A choking

resistance is mounted on the lamp or elsewhere in the

branch, the drop over which is about thirty volts. The
upper carbon or its holding rod is acted on by a simple

positive clutch. There is required, however, even in

such a lamp, so apparently simple in itself, great care in

proportioning the parts and their relative actions, to se-

cure the best results. If the constructor fails in any
detail, the behavior of the lamp soon tells the story—the

current is interrupted frequently; the voltage around the

arc varies greatly; the current, as well as the light of

the lamp, varies.

In the use of "inclosed arcs" instead of "open arcs,"

one does not escape from the necessity of using in the

branch with the lamp a choking resistance. A constant-
potential circuit of forty-five volts will not supply current

to arc lamps demanding forty-five volts at the terminals

and approximately the same at the arc. By the use of

resistance in circuit, however, and sufficient additional

potential, the current, otherwise "unstable," becomes
"stable,"* and the arc stable. It is possible, indeed,
with especially sensitive lamp mechanism, to replace a
part of the resistance needed by inductance, and thus
save some energy. The "inclosed arc" also demands
a sacrifice of energy in resistance, for a circuit of eighty
volts constant potential will not run eighty-volt arcs.

For the purpose of discovering the minimum drop of

potential required to exist over a dead resistance in cir-

cuit with arcs on constant-potential mains, the writer in-

stituted and had tabulated a series of tests in which the
resistance in circuit with arc lamps was gradually cut
down along with the line voltage, while the current and
voltage of the arcs were maintained the same. A set of

tests was made with two Thomson '93 lamps in series,

using at one time plain National carbons, and at another
a cored upper of one-half-inch diameter, and solid lower
carbon of one-half inch diameter. Also a set of tests

was carried out with eighty-volt inclosed arc lamps ad-

justed for currents of different amount at different times.

During each test the line voltage was lowered and resist-

ance cut out until instability of arc and current resulted,

while up to that time the current and voltage of the arc

were kept the same during the particular test.

The general result of these tests was as follows:

Two '93 Arc Lamps in Series, with Variable Resistance:

One-half inch National carbons.

With 45 volts at each arc and a current of 9.6 am-
peres in the lamp branch, line voltage could not be re-

duced below no volts. This would give a drop of 20
volts over resistance and lamp magnets.
With 45 volts at arcs and 7.9 amperes, the limit was

reached at 108 volts on the line.

With 46 volts at arcs and 6 amperes, the limit was
reached at 108 volts on the line.

Two '93 Arc Lamps in Seiies, with Variable Resistance:

Carbons, J^-inch cored upper; J^-inch solid lower.

With 46 volts at arcs and 15 amperes current, the limit

was 106 volts on line.

With 46 volts and 12 amperes, the limit was 104 volts

on line.

With 46 volts and 9.4 amperes, the limit was 108 volts

on line.

With 45 volts and 7.3 amperes, the limit was 104 volts

on line.

With 42 volts at arcs and six amperes, the limit was
98 volts on line.

Test of 80- Volt Inclosed Arc Lamp, with Variable Re-
sistance in its Circuit.

Solid upper and lower T
7
6
-inch "Electra" carbons.

With 75 volts at arc and seven amperes, the limit of

line voltage was 88 to 90.

With 74 volts at arc and six amperes, the limit of line

voltage was 92 to 94.

With 75 to 76 volts at arc and five amperes, the limit

of line voltage was 92 to 94.

With 78 volts and four amperes, the limit of line volt-

age was 98 to 100.

With 76 volts and 3.2 amperes, the limit of line voltage
was 100. (Carbons, ^-incn "Electra.")

(To be continued.)

THE INDUCTION FACTOR ; A NEW BASIS OF
DYNAMO CALCULATION and CLASSIFICATION.

By Professor Chas. A. Carus-Wilson,

Montreal, Can.

(Continued from page 47.)

Section II

If for t we put T, where T is the force at the rim of a
pulley of diameter d, equation (2) can be written

1

T =— M C io 7 dynes (5)
nd

where d is expressed in centimetres, T in terms of C. G.

S. unit of force and C in amperes. If, now, the circum-

ference of the pulley be io 7 centimetres, i. e., if nd =
io 7 centimetres, we can express the force of the dynamo
thus :

T = M C dynes (6)

The force of a dynamo may thus be defined as a force

of M C dynes at the rim of a pulley io 7 centimetres in

circumference. We may call M C the force factor of the

dynamo.
Since M is the induced volts divided by the revolutions

per second, it follows that C M = C e

; but C e is the

n

rate of doing mechanical work ;
/'. e. , the work done per

second measured in watts, hence C M is the work done
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per revolution of the motor at any speed. If, then, we
are given C and M, we can find the work per second, i. <?.,

the rate of working, or the power, by simply multiplying

the product C M by the revolutions per second.

Example 3. If the induction factor of a dynamo is

five, and the maximum current one hundred amperes,

CM = 500, and the rate of working at twenty-five revo-

lutions per second is seen at once to be 12.5 kilowatts.

Many manufacturing firms have used the ratio of the

watts to the revolutions per second as a basis of compar-

ison of dynamos without perceiving its true significance,

and have called this ratio the mass factor.

The fact seems to have been overlooked that the ratio

of the induced volts to the revolutions per second is a

constant, so long as the useful lines per pole remain un-

altered, being in fact what we have termed the induction

factor.

While the force factor and the so-called mass factor are

one and the same thing, the latter is expressed in a way
involving the idea of power and, consequently, of speed,

while the former indicates the real nature of this ratio,

showing that it is quite independent of speed, and, there-

fore, not a power unit at all, much less a mass unit, but

a force unit.

Example 4. A four-pole railway generator, with the

armature parallel connected (giving P = i), has 440 con-

ductors on the armature, with 16.1X10 6 lines per pole
;

the induction factor is seventy-seven, and the force

factor for 600 amperes is 77x600 = 46.2 kilodynes; the

output at 450 revolutions per minute is 46.2X7.5 = 346
kilowatts; the dynamo is a General Electric Company's
M. P. 4, 300 multipolar railway generator.

Example 5. A ten-pole generator, armature parallel

connected with 1,440 conductors and 28.6 xio 6 lines per

pole, will have an induction factor of 412.

The force factor for 1,500 amperes is 412X1,500=618
kilodynes, and the output at eighty revolutions per min-

ute is 825 kilowatts. The dynamo is a Westinghouse
ten-pole railway generator.

Section III.

Use of the Induction Factor in Dynamo Calculation.

The induction factor forms a connecting link between
the calculation for and the construction of a motor, and
since it is the true basis of tie dynamical action of the

motor, it can be made the subject of calculation and enter

into equations of any complexity.

Example 6. We have to design a motor that will draw
a car at thirteen miles an hour, with a tractive effort of

680 pounds on thirty-three inch wheels, with gear ratio

4.78 on a 500-volt line, the resistance of the motor being

1.3 ohms. If the mechanical efficiency is eighty-five per

cent, the total tractive effort T must be 800 pounds.

If E be the tension of the line, d the wheel diameter,

v the ge.ir ratio, S the speed in miles per hour, R the re-

sistance of the motor, the induction factor is given by
the following equation :

E d

(T)

series-wound, it must have the specified induction factor
for forty-seven amperes in the field winding.

Equation 7 may be written in the form

M = x- V
I 1 . 2 V s

8 RT S

E2

Inserting the given values in this equation, we find M
to be 41.7. We also see from the equation

Td = 2.82vMC (8)

that the current, when running with the given load, will

be forty-seven amperes.
So that the motor must have an induction factor of

41.7 and carry safely 47 amperes ;
/'. e. , the force factor

must be 1,960 dynes.

The induction factor may be made up in any way that

is most convenient. If there are 720 conductors on the

armature, and four poles, the armature, being series-con-

nected, giving p = 2, we see from equation 3 that we must
have 2.89X10 8 lines per pole. Further, if the motor is

M=7.85 E d HV
( ^^)\\i— II E2 J )

(9)

V s

where s is the velocity measured in feet per second, and
d is the diameter of the rope drum of a crane or elevator.

Example 7. We have to design a motor for an elevator
where the unbalanced weight to be raised is 2,000 pounds,
the velocity 200 feet per minute, the tension of the line

125 volts, the gear ratio seventy-five, the friction equal
to 1,400 pounds at the rim of the rope drum, which is

thirty-six inches diameter, and the resistance of the mo-
tor 0.05 ohm; inserting these values in the equation, we
find the induction factor to be 4.45, and the running cur-
rent 130 amperes; the force factor is therefore 578 dynes.
If p=i, and A = 200, there must be 2.22X10 6 lines per
pole. Since the pull at the rim of the rope drum is 3,400
pounds, when running at 200 feet per second, this motor
would develop about twenty horse-power ; and if the ele-

vator had to act always at this speed, it would be suffi-

cient to describe the motor as a twenty horse-power mo-
tor; but this would give no information as to the ability

of the motor to accelerate, since, at the moment of start-

ing, the horse-power is nothing.

(To be Continued.)

The first large underground work in St. Louis is now
under way, and the Standard Underground Cable Com-
pany of Pittsburgh, New York, Chicago and St. Louis
has recently secured from the Bell Telephone Co, of Mis-
souri, and the Kinlock Telephone Co. (both of St. Louis)
two of the largest contracts ever let in this country (and
probably in the world) for telephone cables; these two
orders comprising all the underground cables in St. Louis
yet contracted for, and constituting the complete cable
equipment for both telephone companies.

Both contracts were secured in the face of the most
severe competition, and the well-known excellence of the
telephone cables manufactured by the Standard Under-
ground Cable Co. largely influenced the placing of the
order with them, as the prices were exceedingly close.

To fill these contracts there will be required more than
650,000 feet of cable, which in turn requires 100,000,000
feet of No. 19 B. & S. G. copper wire, and 2,000,000
pounds of lead. To meet this extraordinary demand, the

manufacturing facilities of the Cable Company in the
paper-covering department have recently been doubled,
which places them in a position to not only handle this

enormous volume of business rapidly and easily, but at

the same time to fill without any delay the large and con-
stantly increasing orders for telephone cables, electric

light and power cables, rubber-insulated wire, etc., which
are being daily entered.

Considerably more than one-half of this cable will be
installed by the Cable Company, they having contracted
to turn the cable system of the Kinlock Co. over to that

company complete and ready for service.

A large force of expert workmen will be employed for

nearly a year in this work, under the direct supervision
of the St. Louis office.

The Automobile Cliib of Paris proposes holding in July
next a race for heavy vehicles. At the time of the Paris-

Marseilles race, a good deal of comment was made as to

the advantages of speed in connection with the cause of
automobilism, some critics maintaining that it mattered
little whether a horseless carriage was fast or not, but
that a reasonable rate of speed, combined with strength,

was all that was required.

The Automobile Club de France, with a view of develop,
ing all branches of automobilism, proposes to hold races
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with the minimum of ten persons to a carriage and to

consider a person equivalent to ioo kilograms (220.46

pounds), baggage included. It is to be hoped that Amer-
ican horseless carriages will be fully represented and that

those interested will take note of this announcement.

POSSIBLE CONTRACTS.

Burnham, Me.—An electric plant may be constructed

on the new dam on Sebasticook River.

Chester, Pa.— J. L. Glenn, Chairman Board of Public

Works Commissioners, may be addressed concerning fur-

nishing machinery, and constructing an electric-light

plant.

Rome, N. Y.—Steps are being taken to have a trolley

line between Rome and Utica, a distance of 15 miles.

Mechanicsville, N. Y. — Newton T. Bryan, Village

Clerk, may give information concerning lighting public

streets and places with electricity.

Richmond, Va.—Jas. C. Robertson and others have

applied for franchise to build and operate an electric

line in Manchester, and to connect same with this city.

Norfolk, Va.—T. E. Steed, Clerk of Committee on
Lights, may be addressed concerning lighting of city with

electricity for a term of three years.

Atlanta, Ga. — The Atlantic Electric Railway Co.'s

lines will be extended further into the suburbs.

Kansas City, Mo.—Joseph Heim and others are inter-

ested in building an electric-railroad line on Fifth street

and vicinity. A franchise will probably be asked to

build this road.

Greenwood, S. C.—T. F. Riley desires to buy electric-

light plant for hotel purposes.

Philadelphia, Pa.—An electric-light plant is to be in-

stalled in the school building corner Henry, Oliver and
Catherine streets.

Brewton, Fla.—Address the mayor concerning estab-

lishment of electric-light plant.

Crowley, La.—The mayor may be addressed for infor-

mation concerning establishment of electric light plant to

cost $20,000 to $30,000.

Breckenridge, Minn.—An electric-light plant will be
established and the village will be bonded for $4,500 to

put in same.

NEW CORPORATIONS.

Albany, N. Y.—The Hudson River Power Transmis-
sion Co. has been incorporated with a capital stock of

$750,000.

St. Louis, Mo.—The Western Electrical Supply Co.,

with a capital stock of $25,000, has been granted permis-
sion to do business in Texas.

Saratoga, N. Y.—The Saratoga Northern Railway Co.
has been incorporated by E. A. McAurice and others to

construct an electric railway from Saratoga to Mt. Mc-
Gregor. Capital stock, $i,oco,ooo.

ELECTRICAL and STREET RAILWAY PATENTS.
Issued January 26, 1897.

S75.699. Electro-mechanical movement. E. P. Chap-
lin, Cambridge, and H. G. Halloran, Boston, Mass.

Filed March 21, 1896.

575.733- System for Electric Signaling. W. McC. Ram-
sey, Allegheny, Pa. Filed August 9, 1894.

575'767. Apparatus for Determining Electrical Resist-

ances Containing E. M. Fs. C. Frolich, Charlotten-

burg, Germany. Filed May 11, 1895.

575. 77 2 - Rontgen Ray Tube. E.Thomson, Swampscott,
Mass. Filed August 21, 1896.

575.777- Electric Meter. W. C. Fish, Lynn, Mass.
Filed October 16, 1896.

575,782. Rail Support. W. B. Potter, Schenectady,
N. Y. Filed August 25, 1896.

575.785. Closed Conduit Electrical Railway. E.W.Rice,
Jr. Filed October 31, 1896.

575.805. Electrical Signal System. F. Freeman, New
York, and R. E. Slater, Montrose, N. Y. Filed May
25, 1896.

575. 83°- Printing Telegraph. O. L. Kleber, Pittsburgh,

Pa. Filed July 18, 1895.

575,869. Telephone Transmitter. R. S. Barnum, Chi-

cago, 111. Filed June 1, 1896.

575.887. Microphone. P. Hardegen, Berlin, Germany.
Filed May 28, 1896.

575,896. Telephonic Transmitter. M. Kotyra, London,
Eng. Filed Nov. 17, 1896.

575. 9°S- Switch and Signal Apparatus. J. G. Schreu-

der, Edgewood Park, Pa. Filed September 21, 1895.

575,918. Brush Carrier for Dynamo-Electric Machines.

S. S. Wheeler, New York, N. Y. Filed May 26, 1896.

575. 95 2 - Insulator. F. Hoover, Paducah, Ky. Filed

May 19, 1896.

576,040. Fuse Holder. W. W. Dean, St. Louis, Mo.
Filed September 19, 1896.

576,053. Electric Appliance for Horses. L. A. Gray,
Arlington, Md. Filed October 29, 1896.
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Fig. 1.

MOORE VACUUM-TUBE LIGHTING.

The interest attached to experiments in vacuum-tube
lighting has received a further stimulation due to added
improvements in that system made by Mr. D. Mac-
Farlan Moore. It is a curious thing to realize that in no
department of science has the staid reasoner allowed

himself more liberty than in discussing the phenomenon
of light. Many of the weirdest and strangest theories

have been promulgated to account for its various mani-

festations. It has been the cause of untold theoretical

controversies that were neither flesh, fish nor fowl. The
discovery of X rays cleared the air and started a series of

examinations into the nature and peculiarities of light

that had some basis in science and practice. Scientific

men realized that but little could be gained by an exten-

sion of continued arguments and that the great army of

false opinions could only be swept aside by effective ex-

periments. When it was deemed feasible to operate in

the new field of lighting of homes by phosphorence, the

report that much successful work had already been ac-

complished, was hailed with delight. The mere sugges-

tion that heatless light would become a modern conve-

nience seemed hardly credible to the scientific world, yet

to judge from what has been done by Mr. Moore, such is

the case, and the perfection of apparatus for this pur-

pose has been carried to a state of serviceability and
excellence. Vacuum-tube lighting as an experiment is

an entirely different thing from vacuum-tube lighting for

commercial purposes. It must be without failure in actual

operation and reliable to a degree that invites compe-
tition. In this respect but little is to be feared, as all

conditions and circumstances have been effective in direct-

ing the trend of this work to a practical issue. The de-
mands of a customer for a clear and steady light that is

cheap and readily controlled have been appreciated, and
it seems that the light he is destined to enjoy will far sur-

pass his most sanguine expectations.

When Mr. D. McFarlan Moore, after a long period of

study, came to the conclusion several years ago that the
solution of the vacuum-tube lighting problem lay in

breaking an inductive circuit in a vacuum he almost im-
mediately decided that it could be done most advan-
tageously by the use of a rotary motion—not a vibratory
motion.

But he also realized that mechanically a vibratory mo-
tion was far easier to construct in a vacuum than a rotary
one and that the vibratory motion in the form of his

vacuum vibrators would have a large field of usefulness,

and since immediate results were very much desired, he
decided to demonstrate the feasibility and practicability

of the vacuum break by means of the vibrator, and he
therefore perfected .it first. But he has now also well
nigh perfected his rotator. The apparatus used last year
by Mr. Moore in lighting the hall of the A. I. E. E.

—

the first hall in the world to be so lighted—also in light-

ing the stage on the occasion of his lecture before the
N. E. L. A., and finally his exhibit at the Electrical Show
during May, '96, at the Grand Central Palace, which at-

tracted far more attention than any other exhibit, being wit-

nessed by 85,000 people—consisted of three large wooden
boxes, each four feet six inches long, fourteen inches
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wide and ten inches deep, which contained nine vibrators

each. But Fig. I. shows the enormous advance that has

beenmade; it is an exceptionally beautiful piece of scien-

tific apparatus—the finished rotator which was used to light

the hall of the Moore laboratory during the evenings of his

last exhibit on May 27, '97. It was the first time in his-

tory that 75 people sat (25 stood) in a room nj^ feet by

34 under the perfectly-steady rays of vacuum tubes for

two and a half hours and were there photographed.
Fig. II. shows a corner of the hall and gives one the proper

sentatives were present from underwriters' organizations

which covered practically the whole of the United States

and a large part of Canada. A permanent organization

was effected, and an Electrical Committee appointed,

consisting of electricians in the employ of the insurance

interests, whose duties were to be the care of the rules,

the making of tests, and the giving of information and
advice to members of the association. Thei proof of

rules prepared at the August meeting was again carefully

gone over and revised, and the members present pledged

Fig. 2.

idea as to the diminutiveness of the rotator. A single

line of tube seven feet six inches by two inches (not double

as at Institute) were hung near the junction of the ceiling

and wall, about the place usually occupied by a picture

moulding. By way of diversion Mr. Moore entertained

his visitors by showing them a number of intensely inter-

esting experiments, such as the most realistic lightning

flash ever produced. The gigantic candlestick, lighted

solely by induction, is shown in the illustration. But
even these illustrations are not fully up to date—so rapid

are the advances—because already Mr. Moore says it

will not be long before he will give an exhibit which will

far eclipse anything ever seen heretofore—in fact, it will

be vacuum-tube lighting in such a condition that it will

be ready for commercial competition with incandescence
—and a new era will have begun, one looked for for sev-

eral centuries — viz., light without heat (commercially
speaking).

THE NATIONAL ELECTRICAL CODE

(Continned from page 60.)

The interest in this effort for uniformity of rules, so

far as the insurance companies were concerned, was so

great that it was decided to hold a meeting in New York
in December of the same year, and to invite the inspec-

tors of all the insurance boards in the United States and
Canada to be present. The rules, as revised at the first

meeting, were put in print; copies were sent with the call

for the meeting to be held on December 6; and it was
also voted that a committee take into consideration the

matter of permanent organization. The response to the

invitation to this meeting was very favorable, and repre-

themselves to use their influence to have their associa-

tions adopt these rules.

Proofs of the rules were sent to various prominent elec-

trical interests, with a request that they examine them
and submit any suggestions which they might desire to

make. The committee received a report from the officers

of the Edison Electric Illuminating Company, of New
York City, in which it was stated that these rules in gen-
eral were far in advance of any heretofore published, so
far as they were aware, either here or abroad.

These rules were isued under date of March 20, 1893,
and were almost immediately adopted by the following
fire underwriters' organizations:

—

National Board of Fire Underwriters.
New England Insurance Exchange.
New Hampshire Board of Fire Underwriters.
Boston Board of Fire Underwriters.
Suburban Underwriters' Association.

Underwriters' Association of N. Y. State.

Philadelphia Fire Underwriters' Association.

Underwriters' Association of the Middle Department.
Pacific Insurance Union.
Western Union.
Association of Fire Underwriters for Arkansas.
Chicago Fire Underwriters' Association.

Cleveland Board of Underwriters.
Underwriters' Association of Cincinnati.

Detroit Board of Underwriters.

So that, with the exception of New York City and the

South Atlantic and Gulf States, very general uniformity
of insurance rules was secured in less than one year after

the first meeting of the insurance inspectors.

The next meeting of the Underwriters' National Electric
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Association was held in Chicago, on August 17, 1893, and
an adjourned meeting was held in Boston, on September 5.

The rules were again gone over carefully, section by sec-

tion, revised and amended. The general subject of the

rules was divided into classes, and each member of the

electrical committee assigned to some particular subject

as his special field.

At the Washington meeting of the National Electric

Light Association, beginning February 27, 1894, a revised

edition of the rules of the association was presented by
the Commitee on Safe Wiring, and adopted.
Under date of June 15, 1894, the Underwriters' Na-

tional Electric Association issued a bulletin advising that

the

New York Board of Fire Underwriters, covering New
York City,

Buffalo Association of Fire Underwriters,
Michigan Inspection Bureau,
Southeastern Tariff Association,

Milwaukee Board of Fire Underwriters,
Memphis Board of Underwriters,

x 2 x* x*
1 + + ,

2! 4! 6!

( x 3 x* )

and N/CTi \x 1 \ ,

( 3! 5: )

of which the former is the series for cos x and the latter

the series for sin x. Now because the terms of the sine

series are all affected by the sign y— i, they do not add
directly to the other terms, but are geometrically com-
pounded as forming a perpendicular component to the
terms of the cosine series. We enquire for the analogous
exponential expression for a hyperbolic angle jr. Alge-
bra furnishes none. It is not e*, for

x i x*

2! 3! 4!

and here there is no ground for breaking up the series

into two components ; all the terms are real, and so add
directly. For the same reason, it cannot be i~x . But

had adopted the rules of the association, and in August,

1894, the Associated Factory Mutual Fire Insurance Com-
panies also adopted the rules, with a few modifications,

so that in less than two years, so far as the insurance

rules were ccncerned, uniformity had been secured; and
at the meeting of the association held December, 1894,
on account of the fact that certain boards had issued

some slight amendments and additions supplementary to

the rules, thus, to a certain extent, destroying the unifor-

mity which had been secured, it was voted that the sec-

retary correspond with the various associations, asking
them to have their rules printed only by the National
Board of Fire Underwriters, and to make no changes in,

or additions to, these rules, except as promulgated through
the National Board on recommendation of the electrical

committee of the Underwriters' National Electric Asso-
ciation.

In the meantime a bureau for the testing of devices and
materials and for the dissemination of information had
been established at Chicago, in charge of a member of

the electrical committee, and quarterly reports were is-

sued containing brief accounts of fires in all parts of the

country due to electricity; also, bulletins were issued from
time to time containing reports of tests of wires, devices
and materials.

(To be Continued.)

we know that

APPLICATION OF HYPERBOLIC ANALYSIS TO
THE DISCHARGE OF A CONDENSER.*

BY ALEXANDER MACFARLANE.

The exponential expression for a circular angle x is

t\/— ix, which expressed definitely is ex /3^-. By apply-
ing the exponential theorem, we obtain a series which
breaks up into two parts, namely,

* A paper presented at the Annual Meeting of the American In-
stitute of Electrical Engineers, New York, May 18, 1897.

x 2 - x* x*

cosh x = i-| - + •— + - K
2! 4! 6!

X 3 x 5

and sinh x =i * -] 1

-f- ;

3! 5!

there must therefore be some proper way of expressing
the sum by an exponential function.

Before proceeding further, let us consider what is

meant by a hyperbolic angle.

In Fig. 2, let a p be an arc of an equilateral hyperbola,
o a and o b the equal semi-axes. The radius o p is de-
rived from the semi-axis o a by a hyperbolic versor which
has a magnitude x and an axis through o perpendicular
to the plane. Now x is not the ratio of the arc a p to
either the radius vector o p or the semi-axis o a; but the
ratio of twice the area of the sector a o p to the square
on o a. In the circle, Fig. 1, the ratio of twice the area
of the sector a o p to the square on o a is equal to that
of the arc a p to the semi-axis o a; the symbol x may de-
note either. But in the hyperbolic counterpart it is the

ratio of the areas which must be taken. If x denotes the
ratio of twice the area of the hyperbolic sector a o p to

the square on o a, then as a matter of truth, not mere
definition, cosh x, by which is meant the ratio of o m to

o a, is equal to

x 4 X *

+ -+- +

and sinh .v, by which is meant the ratio of M p to o a, is

equal to

x + - + - +
2! 5!

y
We observe.that o M and o a have the same direction,

while m pMs> at right angles to o a; hence we conclude
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that the second series is really at right angles to the first.

But instead if cos 2 x -f- sin 2 x = i, we have cosh 2 x —
sinh 2 x = i ; the fact that it is the difference not the sum

of the squares which is equal to i attaches a scalar >/— i

before the sinh series. We conclude that the proper ex-

pression for the hyperbolic versor is

cosh x 4- \/ — i sinh x /3^ ;

The arbitrary constants e
t
and c2 are circular complex

quantities; they are not perfectly arbitrary, but are con-
nected in such a way that they involve only two inde-

pendent quantities. Their magnitudes are equal and
their angles supplementary. Hence we can write :

c
t
= c (cos cp -f- /sin <p),

c2
= c (— cos cp

-f- i sin cp);

Fig. I—Power Statian, Farrel Foundry Machine Co., Ansonia, Conn.

then :and that the exponential expression is e ^/ — i x yff-y-.

For brevity we will denote /?-V- by i. Thus e ** denotes

a circular angle, and e sj — i ix a hyperbolic angle.

The process by which equation (4) is usually reduced
to equation (6) is highly obscure to the student. We
shall state it in a form such that it will apply to the anal-

ogous hyperbolic case. For brevity let n denote the

q= 2 c e atL
e in

t
—t

cos q>

-i nt (

-f- i sin qj~

int + '
— int

)

= i 2 c e—at(cos cp sin nt -f sin cp cos nt
J

Fig. 2—Switchboard in Power Station, Farrel Foundry Machine Co., Ansonia, Conn.

square root of the difference of a 2 and b\ in the hyper- = * 2 c r~a( sin (nt -f- cp).

bolic case n is less than a. Equation (4) may then be The i is dropped, 2 c is written A, and thus equation (6)

written is obtained.

The assumptions usually made in reducing are

q = e at
(<

1 eint -f- c 2 e int

c2
= c (cos cp -\- i sin cp) and c3

= c (cos cp — / sin q>)•
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which is equivalent to making the angles conjugate. The
solution then is

q — 2 c e
—at cos («/-}- q>)

which is the Horizontal instead of the vertical projection.

The analogous investigation shows that the former is the

correct assumption for the initial conditions of the dis-

charge.
(To be continued.)

THE USE OF MOTORS IN SHOPS.

The use of motors for driving the machinery in shops

seems to be making particular headway in the iron and
machinery industries. Each day almost brings news of

some important installation of the electrical drive in

shops of this character, and it is only a few months ago

since the most important iron working establishment in

Pennsylvania, that at Homestead, was equipped with

electric motors. The result of their use is general satis-

faction from the superintendent downwards, as well as

marked economy compared with methods previously em-
ployed.

length of the transmission nearly three miles, they are
coupled in series to secure the necessary pressure, and
deliver current at the brushes at 1,100 volts. At the
switchboard at Ansonia the pressure is 1,000 volts. The
distribution is carried out on the Edison three-wire sys-

tem, and as half the motors in the works are connected
to each side of the system, the working pressure of each
motor is 500 volts.

In the engine room at Ansonia is a switchboard of the

panel type, arranged not only for the complete control of

the motor plant operated from Derby, but also for the

isolated plant of the Farrel Co. The two 75-K. W. gen-
erators in the Farrel Works are used for about two months
only in the year, the current from the Housatonic Dam
being used for the other ten months. The first two pan-

els control the two 75-K. W. generators; the third is an
"Outside Supply" panel, and then come ten panels each
controlling two motors. Each panel carries two motor
automatic-starting rheostats, with'magnetic cut-out ; four

single-pole double-throw switches, so connected that any
motor may be thrown on either side of the three-wire sys-

tem. An. ammeter is in circuit with each motor. The
last panel but one on the left is the feeder panel for the

three travelling cranes, while the last panel is the gener-

Fig. 3—Six 500-Volt Moters attached to Roof Girders in Shop.

An interesting example of electric drive in a heavy ma-

chinery works is that found in the shops of the Farrel

Foundry and Machine Co. at Ansonia, Conn., the elec-

tricity being taken from water-driven generators located

nearly three miles away.

Previous to the development of the water-power, the

generating plant of the Farrel Foundry and Machine Co.

consisted of two 75-K. W., six-pole, 275-revolution, 500-

volt dynamos directly coupled to 100-H. P. Ames engines

and one four-pole, 65-K. W., 220-volt generator driven

by belt. The latter still furnishes current to three trav-

elling craaes ; the former, during a short space of time

only during the year, drives the different motors scat-

tered throughout the shops. This plant was purchased

before the Derby Gas Co. arranged with the Farrel Foun-

dry and Machine Co. to supply it with current from its

power station at the Housatonic Dam, where it utilizes

the excess water flowing over the dam. The Derby Co.,

having two four-pole, 200- K. W., 550-volt machines, and

being thus in a position to supply power, made a favora-

ble arrangement with the Farrel Company.
Both dynamos being direct-current machines, and the

ator panel for the 65-K. W. 220-volt generator supplying

current to the cranes.

The motor equipment consists in all of nineteen motors
of the following horse-power and speed :

Three . . . 35-H. P. . . 525 revolutions.

Five .... 10-H. P. . . 325
"

Eleven . . . 15-H. P. . . 312 "

They are all of the four-pole type, and for the most
part are located directly over the floor of the shop on
platforms suspended from the roof girders. From these

the belts are taken to the shafting below, whence the vari-

ous machines are driven. The illustration shows six mo-
tors set on platforms in the new machine shop. They
range in capacity from ten to thirty-five horse-power.

Directly beneath them is the path of one of the travelling

cranes. Other motors are attached to the wall, and a feu-

are on the main floor near the walls.

The machinery manufactured by the Farrel Foundry
and Machine Co. is of a peculiarly heavy type, and the

machines driven by the motors are of various characters

and sizes, subjected to sudden, heavy and fluctuating
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loads, yet according to the officers of the Farrel Compa-
ny the plant, running since October, 1895, has not only

given complete satisfaction, but no repairs either to gen-

erators or motors have been found necessary during the

eighteen months in which the system of electrical drive

has been in operation. The heavy ore and rock crushers

made by the Farrel Company are used in all parts of the

world, while their mills and heavy calendar rolls are found
in nearly every rubber mill in the United States.

The economy induced by the introduction of the elec-

tric motors is perhaps best illustrated by the result ob-

tained in the roll shop. This was previously run by a

250-H. P. Buckeye engine, usually loaded to its full ca-

pacity. The same rolling machinery as well as a variety

of other machinery is now driven by motors taking a to-

tal power of from 125 H. P. to 150 H. P.

The 65-kilowatt, 250-volt generator supplies, as stated

above, the current to operate three travelling cranes and

Eight P. M. — Complimentary Concert at Germania
Hall.

Thursday.—Morning Session.

Convene ten o'clock.

Paper— ••' Evolution of the Incandescent Arc Lamp,"
by O. M. Rau, Wisconsin.

Paper— " Use of Oil in Transformers," by Prof. R. B.

Owens, Nebraska.

Afternoon Session.

Convene two o'clock.

Paper—"Meter Tests," by Prof. D. C. Jackson, Wis-
consin.

Paper—" Practical Specifications for Engineering Ma-
terials," by John C. McMynn, Illinois.

5 P. M. — Excursion on the Mississippi in steam
launches.

6.30 P.M.—Picnic Lunch on Minnesota shore.

Shows Manner of Placing Bicycles on Closed Cars, or Closed Side of Open Cars.

several jib cranes. The machine is also subjected to

very wide fluctuations of load, sometimes extremely se-

vere. Under service of this character the ordinary gen-
erator might be expected to give some dissatisfaction,

yet it operates without the least sparking and without ne-

cessity of changing the brushes under any change of load.

The entire electrical plant was furnished by the Gen-
eral Electrical Company of Schenectady.

NORTHWESTERN ELECTRICAL ASSOCIATION.

The Fifth Semi-annual Convention of the Northwestern
Electrical Association was held at La Crosse, Wis., on
Wednesday and Thursday, July 21, 22, 1897.

Programme.

Wednesday.—Morning Session.

Convene 10 o'clock—Roll-call—Reading of Minutes

—

President's Address— Reports of Officers—Reports of

Committees—Elections to Membership—Unfinished Busi-

ness—New Business.

Afternoon Session.

Convene two o'clock.

Paper— " Utilization of Exhaust Steam," by Geo. L.

Thayer, Iowa.
Paper— "220-Volt Lamps," by Prof. G. D. Shepard-

son. Minnesota.

Five P. M.—Trolley Party through city and environs.

TROLLEY CARS AND BICYCLES.

A great deal of morality would be preserved if it were
possible for bicyclists to secure transportation for their

wheels on trolley cars without danger either to the wheel
or to themselves, and without arousing in the breast of

his fellow passenger an uncontrollable desire to sweep
him off the face of the earth. A device has been invented
which will be a great aid to trolley car corporations and
bicyclists in this respect. The wheel can be carried safe-

ly on the outside of the car and the owner, without in-

fringing in any way upon the rights of his fellow men,
can travel with comfort and security. Bicycles suffer

more wear and tear within city limits than they do out-
side. The car tracks and cobble-stones are in league
against them, and the same can only be avoided by a de-

vice such as that illustrated. It is sold by the Champion
Bicycle Hanger Company, 457 Broadway, New York city,

and may be applied to the side or ends of cars, the wall

of a room or the end of a hallway. This arrangement
holds the bicycle away from the floor in a position which
enables it to be easily handled for cleaning and repairing.

It does not injure the wheel in any way, occupies very
little space and, when not in use, folds up against the
wall. The hanger seen in the illustration swings on a

pivot, and can be moved in either direction, making it

very convenient and ready for use without any mechanical
gymnastics being gone through.

(Continued on page 74.)
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THE TROLLEY IS FREE.

A great row has been going on in electrical circles, the
chief combatants being the Walker Company, of Cleve-
land, and the General Electric Company, of Schenectady.
The matter at issue was that regarding the exclusive right

to an overhead trolley conductor. On July 22 of this

year, the United States Circuit Court of Appeals made it

possible for the builders and operators of electric cars to
run the same without paying tribute to the General
Electric Company. The original patent was obtained by
Van Depoele, an electrical engineer of considerable repu-
tation. It fell into the hands of the Thomson-Houston
Electric Company.- By the mutual consent of the West-
inghouse and Edison General Electric Companies the
trolley patent became if not their common property, at

least, was put at the disposal of either of them. The
Walker Company kept things pretty hot fighting the syn-
dicate and spending money ad libitum to bring about a

rapid issue. The General Electric Company was repre-
sented by F. P. Fish and F. H. Betts. The Walker Com-
pany's lawyers in co-operation of those of the Hoosic Rail-
way Company were Messrs. Mitchell, Bartlett and
Brownell, and Witter and Kenyon. The case was argued
on behalf of the Walker Company by C. E. Mitchell.
This is a great gain to all trolley roads and those con-
nected with the equipment of the same. It relieves the
tension that has previously existed between two powerful
concerns and practically removes a great cause of dispute
which had previously existed. The patents owned by Van
Depoele were filed in the Patent Office, March 12, 1887,
and control the rights to a suspended conductor convey-

ing a working current and a contact device carried by the
car and employed for the taking-off of the same. The
later patent obtained by him "states that in a still earlier
application for a patent the patentee had shown and de-
scribed a contact device consisting of a grooved roller
mounted upon a spring and sustained thereby a short dis-
tance above the roof of the car." The earlier patent
consisted of thirty-five claims, the later of sixteen. The
substance of the earlier patent related to " combinations
between the conductor switches and the travelling con-
tact." The other patent, thelater one, referred " partic-
ularly to combinations between the travelling contact and
the suspended conductor." The practical identity of
these two patents is in many respects evident and the final
conclusion reached seemed to have been the result of un-
biassed and deliberate thought. Now that this great civil
battle is at an end, a greater impetus than ever will be
given to manufacturers and investors to place their money
in remunerative channels and pursue the even tenor of
their way in peace and quietness.

DARK LIGHT.

Light passing through opaque substances and the phe-
nomena connected with the same has been investigated
by M. Gustave Le Bon. The published results of his
work indicate that the red and infra-red rays of sunlight
penetrate heavy metal plates to such an extent that sen-
sitized plates are affected after a long exposure. These
results are very remarkable because of the fact that the
light retains characteristics which one would expect to
find missing in such a case, that is, the passage of the
rays through opaque substances. He has tried to estab-
lish a relationship or connection between light and elec-
tricity, but his efforts have been unsuccessful and his
remarks are fanciful and unscientific in this respect.
The dark light spoken of in this case, the X rays of
Roentgen and the peculiar Hertzian waves with which
Signor Marconi is at present experimenting, are tied to-
gether by the unbreakable bonds of nature. They are
the same but differ in minor respects, yet this difference
is sufficient to cause so great a distinction that the layman
and semi-scientist would probably identify them without
hesitation. A great deal of commercial interest has be-
gun to attach itself to the study of dark light and pro-
jected light waves. It may be that in the future, except
in cases where vast quantities of power are to be trans-

mitted, a great deal of energy will be sent and received
without the aid of conductors and without any depend-
ence being placed upon our present system of metallic

conduction.

LONDON TO AMERICAN COMPANIES.

London, June 27.—According to the Daily" Mail, the

English firms are indignant that the contracts for the

traction plant of the London Central Railway, which is to

be an underground electric line, amounting in value to

hundreds of thousands of pounds, have been given to

Americans.
The secretary of the company explains that the con-

tracts for carriage, locomotives and machinery were given

to American firms on the advice of the electrical experts,

who represent that the greater use of electrical traction in

the United States has brought its manufacture to a

higher degree of perfection, and made it far less expen-

sive than in England.
In the House of Commons today Lord George Hamil-

ton, Secretary of State for India, in reply to a question

why the East India Railway, owned by the Government,
had purchased 7,708 tons of rails from the Maryland
Steel Company of Baltimore, said that the lowest British

bid was ,£8,675 higher than the American.
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This device is constructed with a cast-iron back shaped
in a peculiar manner, so as to hold the loop in a firm,

rigid position, and is tested to stand a strain of 125
pounds. The loop is made from one-eighth by one inch

Norway iron, and has free play in the loop prongs to fold

up. When folded it extends only four inches from the

dashboard, and when open extends twenty-six inches.

On the loop holder and on the end of loop are iron shoes
shaped to fit and protect the tire from injury. There is

a wire riveted to the rear support running up six inches

and alongside of tire, and passes to the rear and then
down over the other side, which holds the wheel firmly in

the loop. All parts coming in contact with the enamel
are covered by rubber. Can be used on both front and
rear dashboards, also on side of cars.

Suppose now that we had to reduce the time of starting

by one-half; i. e., to start up in one second. One way of

stating the case would be to say that we needed a " more
powerful motor "

; but so long as the frictional resistances

and the final speed are to remain the same, the maximum
horse-power of the motor remains constant, so that we do
not need more power, but more force; i. e., we require a

motor with a higher force factor.

We cannot alter M so long as the final speed is speci-

fied, so we must double the accelerating current, making
the total current at the start 174 amperes. The motor
would then be described as having an induction factor of

4.45, with an armature capable of carrying 174 amperes
safely; i.e., the motor must have a force factor of 775
dynes.

Shows Manner of Placing Bicycle on End of Car.

THE INDUCTION FACTOR ; A NEW BASIS OF
DYNAMO CALCULATION and CLASSIFICATION.

(Continued from page 63.)

Sec/ion IV.
The current required for any given acceleration is given

by the equation

v M
[ x x Caa = 405 x 10

d W
(10)

where Ca is the current requ.red (over and above the
frictional or running current) to produce an acceleration

of a feet per second in a mass of W tons.

Example 8. We have to start up the elevator car of

Example 7 in two seconds; i. e., to get up a speed of 200
feet per minute in two seconds; a is then 1.67, and if we
suppose the total mass to be moved to be five tons the
required current is twenty-two amperes, making a total

current, at the start, of 152 amperes. The motor must
therefore have a force factor of 676 dynes in order that

it may start up in the given time.

If the distance from floor to floor were twelve feet, two
seconds would thus be occupied in getting up speed, dur-

ipg which time the car would travel 3.3 feet, and the
rest of the distance. 8.7 feet, would be covered in 2.6

seconds at 200 feet per minute, making a total time of

4.6 seconds for the whole distance. Nearly half the time
is thus occupied in accelerating.

Example 9. Take the case of the street railway motor
of Example 6, with induction factor 41.7 and force factor

1,960 dynes.

The total available tractive effort was 800" pounds; al-

lowing eighty-five per cent, mechanical efficiency left us

with 680 pounds for useful effort. (The well known G.
E. 800 street railway motor, made by the General Elec-

tric Company, has 800 pounds available for useful effort

with forty amperes.)
If the track resistance for a car weighing ten tons be

200 pounds, this will leave us 580 pounds per motor, if

there are two motors, for grades and starting, or we may
say that of the maximum permissible current of forty-

seven amperes, thirteen are used in overcoming gear and
track friction, and thirty-four are available for grjdes or

starting.

Now, 580 pounds are equivalent to a grade of five per
cent, for a ten-ton car, so that the motor would run a car

of this weight at the given speed—thirteen miles an hour
—up a grade of five per cent. Taking 680 pounds as the

useful effort at this rate, the useful watts can be written

(to within one-half per cent, of accuracy) as 2 S T or 17.7
kilowatts or 23.7 horse-power. This is the maximum
rate of working.

These motors, however, will not be able to start the

car on this grade. They can run the car when once
started, but if it should happen to stop on the grade, they
cannot get it started again, since the whole available cur-

rent is used up in track friction and on the grade. We
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must draw more current from the line if we are to start

up on the grade.

Equation 10 tells us that we can make the acceleration

at the start anything we please, by increasing the cur-

rent above that required for the grade and for friction.

Let us find how much current would be required to start

up in twenty seconds on a five per cent, grade.

The final speed of thirteen miles an hour is equivalent

to 19. i feet per second; if we have to make up this speed

in twenty seconds, the acceleration must be 1.91 feet per

second, assuming uniform acceleration throughout. In-

serting this value in Equation 10, remembering that each

motor has to accelerate half the car, we find the required

current to be twenty amperes, so that the total current

from the line at the start would be sixty-seven amperes;
namely, thirteen for friction, thirty-four for the grade

and twenty for accelerating. The distance traveled in

getting up speed would be about sixty-three yards.

The motors then would have to be capable of carrying

sixty-seven amperes, and the force factor must be 2,790
dynes.

Section V.

When the tractive effort, the speed, the tension of the

line and the resistance of the motor are given, we can
write

M v

11. 2 S

+V 8 R T S

E 2 )
(»)

In designing a motor equipment to fulfil certain condi-

tions, we must be able to distinguish between the part

played by each of the quantities, M, v and d, in obtain-

ing the desired result.

Example 10. A train and locomotive on the Baltimore

& Ohio Railroad weigh 780 tons, and have to mount a

grade of 0.8 per cent at 10.7 miles per hour. The fric-

tional resistance of the track is nine pounds per ton,

reckoning at this rate both train and locomotive. The
tension of the line is 625 volts. Four gearless motors
are used, permanently connected in series, each having

an internal resistance of 0.0209 ohm.
Each motor thus has to move 195 tons on a tension of

156.2 volts. The draw-bar pull per motor for the grade

is 3,490 pounds; for friction 1,755" pounds; allowing

ninety-five per cent mechanical efficiency, we get 5,500
pounds as the required tractive effort per motor; insert-

ing this value together with those for E, R and S, in

M
Equation 11, we find the value of — to be 2.32, v being

d

unity.

It appears then that whatever size of driving wheel we
employ, the induction factor must be 2.32 times the

diameter; and that so long as this ratio is maintained,

the locomotive will haul the train up the grade at the re-

quired rate. For instance, if we take wheels four feet in

diameter, the induction factor must be in. If d is five

feet six inches, M must be 153. The current at full

speed is 850 amperes from Equation 8, and is unaltered

by increasing or decreasing the ratio of M to d, so that

we should take d as small as possible, consistent with

leaving a clearance for the motor and its attachments.

The actual values of M and d for the motors in use on
the Baltimore line are M = 144, d = 62 inches.

When running at full speed each of these motors would
be doing work at the rate of 158 horse-power, so that the

horse-power of the locomotive would be 632. The cur-

rent from the line would be 850 amperes, as obtained

from Equation 8. This current will not, however, start

the train on the grade. We have to find then how much
current is required to do this.

If the start is to be effected in forty seconds, since the

final speed is 10.7 miles an hour, or 15.7 feet per second,

the acceleration must be 0.393 f°ot Per second. Insert-

ing this value in Equation 10, remembering thatW is 195,

M
and — is 2.32, we find the current required for accelera-

d
tion to be 810 amperes, making a total current at the

start of 1,660 amperes, or a force factor of 239 kilodynes.

This agrees with the results obtained in starting a train

of the given weight under the given conditions. (See
Mr. Lee H. Parker's paper on the "Electric Locomo-
tives Used on the Baltimore Line," published in the

Street Railroad Journal for March 1896.)

(To be continued.)

INQUIRY COLUMN.

In this column we shall endeavor to answer all questions relat-

ing to the science of electricity that may arise in the minds

of our subscribers.

(Q.)—METHOD OF REFINING GOLD BY ELEC-
TRICITY.

San Francisco, July 20, 1897.
Electrical Age.
Dear Sirs: Having had considerable acquaintance with

mining work, both gold and copper, I thought it possible
to apply electricity to gold quartz for the purpose of re-

fining it, that is, getting the gold out without crushing
the rock. Any dry process of getting at the gold would
be a fortune to its discoverer, as there are thousands of

tons of quartz having the faintest traces of gold that it

would not pay to touch except on a large scale. I believe
that electricity will, in some way, be used for gold mining
in the near future and hope that any possibilities in that
direction will be pointed out by your valuable Inquiry Col-
umn to me.

Yours respectfully,

Carlos Gordon.

(A.)—The only method of obtaining gold electrically

is by that employed in the Anaconda and other large cop-
per mines, and even then the gold is obtained as a by-
product as well as silver. No suggestion can at present
be given that would serve to enlighten you on the sub-
ject. We appreciate the value of a dry process of getting
at the gold, but see no way of accomplishing it.

(Q.) — RESUSCITATING THOSE SHOCKED TO
INSENSIBILITY.

Niagara City, July 25, 1897.

Electrical Age Pub. Co.

Dear Sirs: The city I live in is a living centre of elec-

tric wires carrying power to all points in the vicinity.

The danger arising therefrom I have often seriously con-

sidered and wondered what would be the quickest and
easiest remedy to apply in attempting to resuscitate those

shocked to insensibility. The chances of death or shock
occurring are not alarmingly great, but I am of the opin-

ion that it would be a nice thing to know what to do in

case of emergency, and how the speediest relief could be
given to any unfortunate.

Yours faithfully,
• A. Blanchard.

(A.)—To resuscitate those struck down by a heavy
pressure consult Cushing's " Standard Wiring for Elec-

tric Light and Power." In this book a method is given

of restoring animation that is simple and effective:

Take the body for the circuit.

Loosen the clothing and begin artificial respiration.

Hold the tongue forward when the chest is expanded.
Excitation of reflex action by affecting the splincter

muscle of the lower bowel.

The La Borde method of compressing and expanding
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the lungs, moving the tongue forward and backward to A TYPICAL AMERICAN MACHINE SHOP.
simulate natural action and friction to restore circulation
and animation, is about similar to the above in its general The Garvin Machine Company of New York is one of
features. The method employed to revive a person from the greatest concerns in its line and represents with its

the dangers of asphyxiation and drowning is identical to present improvements what may be looked upon as a t^p-
this, and can be duplicated in every respect. ical American machine shop, equipped in every respect

Garvin Machine Company.

Electric Drive on Foundation. Garvin Machine Co.

Tallassee, Ala. — The Mutual Light and Power Co.,

of Montgomery, Ala., and the Tallassee Falls Manu-
facturing Co. have completed an agreement by which the

3,000 horse-power used at Tallassee Falls will be con-
verted into electricity and wired to Montgomery.

with all that is required for the rapid execution of orders

and the fulfilment of large contracts.

In 1896 the building in which their work was done wa»
unfortunately burnt to the gronnd, but in spite of this

setback and inconvenience the business of the firm was
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continued, and what had seemed a great misfortune turn-

ed out to be in many respects a blessing. A new building

was erected which arose, Phoenix-like, from the flames of

the old, though not erected upon exactly the same site.

The Garvin Machine Company was established in 1862

tice, tended to elevate this new shop far above the plane
of the older.

The present equipment is as we have noted, thoroughly
modern, and all the facilities that can be brought to bear
have been made use of in the fittings of their new shop

No. 3 Universal Milling Machine. Made by the Garvin Machine Co.

and incorporated in 1889. The fire to which reference
has been made wrought great havoc with the drawings,
tools, patterns, etc. , of the concern and put those in charge

for the purpose of turning out the best of work in the

shortest time. The system employed by this concern
does not belong to that commonly called piece work or

to a great deal of inconvenience and hard labor to bring contract work, and in this respect they are wise, for they

Show Room. Garvin Machine Co.

things to their present condition of smoothness and easy pay the best of help and receive fair prices for their la-

running. We can say that this would have been impossi- bor. The property is owned by the Trinity Corporation,
ble had it not been for their thirty-five years of past ex- and the building, an illustration of which is presented to

perience, which, added to their appreciation of the value the reader's notice, is supplied with current received from
of modern improvements and methods in machine prac- a plant owned by the above corporation. Crocker-Wheel-
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er motors, as shown in illustration, are used on each floor

for driving the main shafts.

The fire, which occurred on March 6 of last year, sent

the Garvin Company into this new building, which is fit-

ted with every convenience of an electrical and mechan-
ical nature. There are two large freight elevators, one

passenger elevator, electrical power and light, a telephone

toots and the other labor-saving devices and special bi-

cycle machinery. The amount of work they do, special

and general, is so extensive that it would be impossible
in this limited space to do full justice to it, and the read-

er is therefore referred to their illustrated catalogue and
price list. The location of the present shop is at the

corner of Spring and Varick streets, New York city.

Switchboard. Garvin Machine Co.

system of twenty-six stations and a system of call bells They also have a store in Philadelphia, at No. 51 North
that rings every department into intimate communication, Seventh street.

The building is fireproof, and the possibility of fire has

therefore been reduced to a minimum. The cuts of the

general offices, show rooms, telephone system, switch-

board, electric drive, etc., will give the reader an idea of

WILL PAY NO MORE ROYALTY.

Trolley companies will no longer pay a royalty of $100

Xickel-Plating Department. Garvin Machine Co.

the manner in which the details of this installation have a car' to 'the General Electric Company for using the pole
been attended to. • and wheel connecting with the overhead wire. This is

In order to make it convenient for those with whom " the effect of a decision handed down yesterday by the
they transact business, they have divided their shop up United States Circuit Court of Appeals for this district,

into sections, one containing the general machinery and " The case has been in litigation for a long time, the
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jugments heretofore having been invariably in favor of

the General Electric Company, which claimed to have a

patent on "a travelling contact for electric railways."

The patent was known as the Van Depoele patent,

and has been used by its owners as practically prohibiting

the use of any trolley, because it was claimed to cover

broadly the idea of the under-contact trolley on an over-

head wire. The only thing the trolley owners could do
was to pay to the syndicate, made up of the General Elec-

tric and the Westinghouse companies which had purchased

tenance Company. A very large and reliable concern
has developed from this coalescence of interests with

representatives in Baltimore, Philadelphia and Boston.

The two concerns thus represented as one occupy a broad
and comprehensive department of the engineering busi-

ness; repairs, emergency work, maintenance by contract,

wiring supplies and an insurance of all losses to the pro-

prietor due to faults or defects in his electrical apparatus
represent a large part of it. Both of these concerns were
doing very well at the time of consolidation, but it seems

No. 12^2 Screw Machine, Fitted with Forming Cross Slide. Made by the Garvin Machine Co.

the Van Depoele patent, a royalty for the idea of the that very often in cases where each firm gets along indi-

contact now in general use. vidually in a satisfactory manner a curious mathematical
The royalty charged was $100 per car. The decision law develops itself. Their success will develop accord-

affects favorably all the trolley railways in the country.

—

ing to the square; that is, two firms will get along in con-
Press, junction four times as well. With this expectation we

Garvin Machine Co. Telephone System Central Station.

A. K. WARREN & COMPANY CONSOLIDATED wish this new company every success that honesty, integ-

WITH THE ELECTRICAL MAINTENANCE CO. rity an^ perseverance will insure.

The concern of A. K. Warren & Company, 451-453
Greenwich 9treet, New York, and the Electrical Main-
tenance Company, of 50 Broadway, have consolidated

and called themselves the American Electrical and Main-

ANNOUNCEMENT.

New York, July 1, 1897.

We beg to announce that we have formed a copartner-
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ship under the firm-name of J. C. Dolph & Co. for the

purpose of dealing in Electrical and Street Railway

Specialties.

Yours very respectfully,

J. C. Dolph.

F. E. Triacca.

Address 126 Liberty St.

Tel. 1005 Cortlandt.

Mr. A. C. Jahl is selling for G. Humbrock the large

stock of receptacles and sockets held by the (Electrical

Engineering & Supply Company, which he is willing to

dispose of at greatly reduced prices. He has also bought

a large stock of knife switches which will be sold at very

low prices. Mr. Humbrock is buyer for some of the

largest consumers in the United States, which includes

central stations, electric railway companies, supply houses

and isolated plants.

The Holtzer-Cabot Electric Company have as their New
York manager David Chalmers, 112 Liberty street, New
York. They have been given the eastern agency for

Cutler-Hammer motor starters and circuit breakers. The
Wagner Electric Manufacturing Company of St. Louis,

A. H. Mustard, New York manager, 26 Cortlandt street,

report an excellent demand for their new single-phase

motors from one and one-half to ten horse-power.

Mr. C. D. Taylor, of Cleveland & Taylor, the well-known

firm of electrical contractors, No. 5 Dey street, New York,

can be seen once more by his friends at his desk as usual.

Mr. Taylor has run the gauntlet of pain and suffering. He
was laid up with some latent trouble in his knee-joint about

a year ago which developed to such an extent and so se-

riously threatened his entire limb that amputation of the

leg above the knee was considered necessary. At present,

however, he is looking quite well and is ready for all that

the world will throw in his way. The firm of Cleveland

& Taylor have installed some of the finest plants in this

city, among which may be noted the Treasury Building

in Wall street. This concern has secured a permanent
reputation, due to the high quality of their work in wiring

and installing electric-light plants. The trade were very

much grieved to hear of Mr. Taylor's misfortune, but we
feel sure that their appreciation of the concern of which

he is a member has not diminished and that it will assume
a practical form this fall season as it did in the past.

F. M. HAWKINS, who has had charge of the New
York office of the Electric Engineering & Supply Co., of

Syracuse, N. Y., for the past four years, has taken the

agency for Pass & Seymour' selectrical specialties and the

Crouse-Hinds Electric Co., makers of knife switches,

switchboards, panelboards, etc. He has offices and store

room at Nos. 39-41 Cortlandt street, where he will carry

a complete stock of supplies.

Pulaski, Va. — The Pulaski Electric Co. recently or-

ganized, will apply for city franchise, and if same is

granted, will erect a plant.

Brenham, Tex.—The Brenham Compress Oil & Manu-
facturing Co. contemplates increasing its electric-light

plant. Will probably want 3,000-light outfit, and may
want estimates on same.

Brunswick, Ga.—The Southern Telephone & Telegraph

Co. has received franchise from the City Council for the

establishment of an exchange in Brunswick.

TELEPHONE NOTES.

McComb, Miss.—W. M. White and J. W. Johnson, of

Whitestown, Miss., will establish a telephone system in

McComb City.

NEW CORPORATIONS.

Columbia, S. C.—The People's Electric Light Co. has
been incorporated with a capital stock of $100,000.

Hempstead, N. Y.—The Suburban Electric Light Co.
has been incorporated by Frank M. Frary, F. H. Crowin
and O. M. Chace; .with capital stock of $25,000.

Toccoa, Ga.—The Southern Industrial and Coloniza-
tion Society has been granted a charter for electric light

plants.

Jacksonville, Tex.—J. B. Roberts has been granted
franchise for the establishment of an electric-light plant.

Lansingburgh, N. Y.—The Beacon Electric Light Co.
has decided to inciease its capital stock from $75,000 to

$100,000. The company will also add new machinery.

MR. L. E. FRORUP, of Schiff-Jordan Co., 232 Green-
wich street, has returned from a well-earned vacation in

Europe of business and pleasure. He is in town, ready
for a big fall business. The high tariff does not affect

him.

Prof. Albert Lloyd Colsten of Oahu College, Hawaii,
tells in the June number of the The Horn* Magazine why
the Hawaiians want to be annexed to the United States,

and in view of the facts that he sets forth, there seems to

be little doubt that they should have what they want.

WESTON STANDARD
ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as

our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing

influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.
114-120 William St., Newark, N. J., XT. S.A.

VULCANIZED FIBRE COMPANY,
Ustalolislieci 1873.

SOLE MANUFACTURERS OF HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiuKmel The Standard Electrical Insulating Material of the World, u .•"'•";
».<.
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Surface View of Automatic Electric Switch. New York Switch & Crossing Co.
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Section of Automatic Electric Switch,

AN AUTOMATIC ELECTRIC SWITCH.

The greatest imaginable boon to street car companies
is comprised in a reliable automatic electric switch. Since
the trolley car has become a fixed feature of city life,

and the improvement of the entire system has been aimed
at from every standpoint, managers have sought far and
wide for a simple, practical and easily operating device
with which to control the switches so frequently met with

on the route in every crowded city. The necessity of

having something that would fulfil its functions unhesitat-

ingly and which would not interfere with the general
equipment of either roadbed or car was duly appreciated.

The past history of street cars, and even steam railroad-

ing, will give the reader an idea of the amount of experi-

menting carried on with this object in view. It will like-

wise indicate the drift of the work and the great number
that failed to achieve any satisfactory results. The diffi-

culties are not great, yet the requirements are absolute,

and any deviation from them would mean costly experi-

menting by that company hazarding a change, even though
the change mentioned from an engineering standpoint
contained the least elements of chance. Any man's judg-

ment would therefore draw him to the conclusion that an
automatic electric switch must be modelled on lines which
make its actions absolutely positive, its mechanism readi-

ly controlled and its durable nature an established fact.

Perhaps a series of limitations as rigidly enforced as these

must be, would in the reader's mind prevent the average

inventor from touching upon this well-defined field of work,
but strange to say it has not. Many ingenious arrange-

ments have appeared and lived their ephemeral life with-

out being regarded as either useful or essential according
to the prescribed form. Their number is legion, which
counts radical changes in the system, roadbed, tracks and
cars, as necessary for this purpose. But from this great

collection of possible schemes and impossible methods a

valuable lesson can be learned and much experience
gained.

The New York Switch & Crossing Company, of Fif-

teenth and Madison streets, Hoboken, N. J., were the

first to place upon the market an automatic electric switch
combining within itself all the elements of simplicity, ef-

fectiveness and cheapness which must be present in order
to recommend it from both a scientific and practical point

of view.

This switch, illustrations of which are given, is con-
trolled from the car by the motorman. Each car exer-

cises a special jurisdiction over it independently and with
equal surety. The approaching car automatically ener-

gizes the electromagnet seen in sketch of sectional view,

which pulls its armature up and throws the switch-tongue
over. In case the switch is already on, the motorman
opens the circuit by shutting off the current and the car

moves freely without delay. A section of the track is in-

sulated beyond the switch; when the car rests upon it
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complete control of the switch is effected by the motor-
man simply opening or closing the circuit. In case of

accident, the switch still retains its customary features as

an ordinary switch; if the road is blocked it can be moved
by a prodding bar. The construction of the device—its

cast-iron casing, as illustrated—makes it impervious to

wet, yet to make assurance doubly sure it is connected
directly with the sewer^ to rid it of any moisture that may
possibly enter.

This switch is called the "dividend saver, labor saver,"

switches in constant operation, all working perfectly since

they were installed. The following communication may
be interesting as showing the appreciation of capable
judges regarding this automatic switch :

W. C. Wood, Esq.,

Pres. New York Switch & Crossing Company,
Hoboken, N. J.

Dear Sir: Replying to inquiry about your electric au-

tomatic switch would say, we have had a switch in opera-
tion for the past six months at a point where about seven

u u u u u U U LI U TJ^D^
L_r

Connections of Switch and Rail.

etc., by its manufacturers, and every word they say in its hundred cars pass over it daily. It has given us satisfac-
favor is strongly supported by outside testimonials. The
expense of a day and night man to operate the ordinary
switch is not less than $1,000.00 per annum, over three
times the cost of one automatic electric switch completely
installed.

tion ; that is why I now write you an order for another,
to be placed at a similar location.

Yours, very truly,

Brooklyn & Newtown City Railway Co.
Per John H. Partridge, Pres't.

Factory of the New York Switch & Crossing Company. Showing Curve of the North Hudson County Railway Using the

Automatic Electric Switch.

The North Hudson County Railway Company of Hobo- Mr. W. H. Starr, General Manager of the North Hud
ken, N. J., have seven of these switches in use, and the son County Railway Company, Hoboken, N. J., speaks
Brooklyn Heights City Railroad Company of Brooklyn, very highly of the electric automatic switch. The value

N. Y. , employ an equal number. The Brooklyn City & of this switch in practically completing and improving a

Newtown Railway Company, of Brooklyn, have three trolley road to such a point of high excellence that little
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else is left to be imagined, much less desired, is evident

to the reader of this article. The appreciation of railroad

managers has become so strikingly manifest that, in the

near future, it is highly probable that no street railway

equipment will be considered complete without electric

automatic switches.

APPLICATION OF HYPERBOLIC ANALYSIS
THE DISCHARGE OF A CONDENSER.

BY ALEXANDER MACFARLANE.

(Continued from page 69.)

In the case of the hyperbolic roots
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Were conjugate hyperbolic angles taken for the arbi-
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Thus the charge is in advance of the current by the

n

hyperbolic angle whose tangent is — , which is the hyper-
a

bolic angle at which both q and / have their maximum
value. The same proposition applies, mutatis mutandis,

to the oscillating discharge.

1

Writers on this subject call - the time constant for an ex-

a

ponential discharge, and
— a + V a* 2U 5

and

trary constants, the horizontal projection would be ob-

tained, involving cosh {n t + cp) in which case the initial

current could not be zero. Either projection satisfies the

differential equation, but it is only the former which satis-

fies the initial condition that there is no current at the

beginning.

The meaning of these solutions is illustrated by Figs.

3 and 4.

Fig. 3 represents the circular case. O P multiplied by

c represents c
x , and O P 1 multiplied by c represents <\, ,•

OQ multiplied by c e~ at represents the first circular

solution and O Q 1 multiplied by the same quantity repre-

sents the supplementary circular solution. The multiples

Fig. 6.

r^^ZI the time constants for the non-oscilla-
- a— V a 2 — b

ting discharge. But from the above presentation of the

subject it is evident that V a 2 — b is the analogue of

v b — a 2 in the circular case. There it means the angu-
lar velocity of the auxiliary circular motion; so here it

means the angular velocity of the auxiliary equilateral-

2 n
hyperbolic motion. In the oscillating case

_r r\ r\ . a r\ c\\ .A^A fflcnlfont Komi
gives the period; in the non-oscillating case

b — a*

2 71
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gives the hyperbolic period. By the hyperbolic period is

meant the time occupied by the radius-vector of the

equilateral hyperbola of unit semi-axis to sweep out twice

the area of the circle of unit radius. This definition of

period applies to the circular case also.

The function A sin (n t + cp) represents the vertical

projection of a uniform circular motion of amplitude A,

angular velocity n, and epoch cp. Similarly the function

A e~ at sin (n t + cp) represents (Fig. 5) the vertical pro-

jection of the circular spiral motion of the point P having

angular velocity n, epoch <p and logarithmically decreasing

amplitude A e~ at
. In the same manner the function

A e~ ^ sinh (« t + cp) represents (Fig. 6), the vertical

projection of the hyperbolic spiral motion of the point P

having hyperbolic angular velocity n, epoch the hyper-

bolic angle cp, and amplitude Ae~ at
. It will be ob-

served that this spiral is convergent, for n is less than a.

By putting in the conditions that I — o and q = Q
when / = o, we obtain

n s/ a 3 — « 2

(p = tanh — 1 — and A = Q
a n

consequently

v/ a3 — «3

q = Q e — at sinh \nt - - tanh —1 -

n

and

[/// + tanh —1 —

I

«2 «2

/=— Q e —at si nil ;/ t.

These curves have a maximum value when the angle is

n 1 n

tanh
~ I — ; hence when t = and / = — tanh

—
1 —

a n a

respectively. They have a point of contrary flexure,

n 1

when the angle is 2 tanh
—

* —

;

hence when /= — tanh
a n

n n n~ l — and / = — tanh
~

l — respectively. The proper-

a 2 a

ties of either curve are given by the general equation

dm q s/ <a 2 _ n i\»i + 1 —at
= (— i)m £ _ e

d tm n

{

n
)

sinh - n t — (w — 1) tanh
"~ l — >

corresponding to

dm q s/ ta -2 + n*-)
m + x -at

= (_ !)m Q _± 1 1 e

d tm n

n

sin n t — (w — 1 ) tan : —
a

in the oscillating case.

The nature of the curves for the charge and the current

in the non-oscillating case has not been plain to some
electricians of high authority. It the first volume of his

work, "Alternating Current Transformers," page 379,
Professor Fleming represents the current graphically by
an exponential curve, which is far from representing the

current correctly. In the first volume of his " Lecons
sur l'Electricite," page 256, Professor Gerard represents

the charge by an exponential curve which has no maxi-
mum at the beginning; and the same representation is

given by Professors Jackson in appendix C of their

"Alternating Currents." The curves are correctly rep-

resented graphically by Doctors Bedell and Crehore in

their "Alternating Currents," and by Professor Webster
in his "Theory of Electricity and Magnetism."

(To be Continued.)

THE NATIONAL ELECTRIC CODE.

(Continued from page 67.)

The object for which this association was started, that

is, the securing of uniformity of rules to be enforced by
insurance inspectors, having been practically accomplished,
and the results of the work of the committee having ap-

parently proven themselves to be proper and satisfactory,

the committee felt that they were now in a position to

invite general criticisms from all those engaged in the elec-

trical business. Their rules had been adopted by practi-

cally nearly all of the underwriters' organizations, forty of

which were using rules printed from the same type; they
had been incorporated in the ordinances of fifteen or

twenty cities, and had received the hearty approval of

representatives of many of the most prominent manufac-
turers and central-station men. Early in October, 1895,
the committee sent out a circular letter, with blanks,

practically broadcast, inviting any suggestions for changes
or additions in the present rules. Many such suggestions
were sent in, and at the December, 1895, meeting they
received careful consideration. At this meeting the dis-

cussions and votes were not confined to members of the

electrical committee, but the full privileges of both discus-

sion and voting were extended to all present, and there

were representatives at this meeting from several muni-
cipal inspection departments, who took active part in the

matters before the committee.
There was still a feeling, however, that the electrical in-

terests did not have as full an opportunity to express them-
selves on these rules as they were entitled to, and under
date of October 15, 1895, a communication was sent to

various associations on behalf of the National Electric

Light Association and their Committee on Standard
Rules, containing resolutions adopted by that committee
in September of that year, suggesting a joint conference
composed of delegates from the following associations:

—

American Institute of Electrical Engineers,

American Street Railway Association,

National Board of Fire Underwriters,
American Institute of Architects,

International Fire Chiefs Association,

American Bell Telephone Co.,

Western Union Telegraph Co.,

Postal Telegraph Co.,

General Electric Co.,

Westinghouse Electric & Manufacturing Co.,

National Electric Light Association,

who should "undertake the codification, promulgation
and enforcement of one standard se^t of rules, which shall

meet as fully as possible the conditions that now exist,

and be acceptable to all electrical, insurance and allied

interests."

Later the Underwriters' National Electric Association,

the American Society of Mechanical Engineers and the

Factory Mutual Fire Insurance Companies were invited

to send delegates, and certain others were invited as

complimentary delegates.

From this meeting the National Conference on Stand-
ard Electrical Rules was organized in New York on
March 18 and 19, 1896, and the voting delegates were
limited to those from the

American Institute of Architects,

American Society cf Mechanical Engineers,
American Institute of Electrical Engineers,
American Street Railway Association,

Factory Mutual Fire Insurance Companies,
National Association of Fire Engineers,
National Board of Fire Underwriters,
National Electric Light Association,

Underwriters' National Electric Association.

A Committee on Code was appointed, to whom was
assigned the task of amending and codifying the standard
electrical rules. A pamphlet had been prepared, em-
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bracing the various codes, printed in parallel columns.
These were carefully discussed, and it was decided that

the rules promulgated by the Underwriters' National
Electric Association were the most feasible ones to take

as a basis. The results of the consideration by the Con-
ference were referred to the Code Committee, and that

committee met in New York, in October, 1896, and pre-

pared a number of suggestions for changes and additions

in the underwriter's rules. These were referred to the Un-
derwriters' National Electric Association, through the rep-

resentative of the National Board of Fire Underwriters.
At the annual meeting of the electrical committee on De-
cember 8, 1896, the suggestions from the code committee
of the Conference, together with other suggestions from
various sources, were considered, and on December 1

1

tional Conference on Standard Electrical Rules be sent
a copy of the Standard Electrical Code, stating that said

code had met with the approval of the Code Committee
of the National Conference and the Code Committee of

the Underwriters' National Association, and stating the

belief of our committee that there was no necessity for

calling the conference together as a body again, entailing,

as it would, a very considerable sacrifice of time and
money, and requesting their immediate reply if they ac-

quiesce in this recommendation, and approve of the re-

port submitted by the committee, and by the president,

secretary and treasurer of the Conference itself. In the

event of their objecting, and desiring that the conference
as a body be called together as a body to receive the
committee's report, answer is to be made within ten days,

Group of Ancient Clam Eaters Who Trust in Providence.— R. I.

several members of the electrical committee met with the

code committee of the conference, and a report was made,
showing that nearly all of the Conference suggestions had
been adopted, and giving the reasons why those which
were rejected did not meet with approval.
At the meeting of the electrical committee of the Un-

derwriters' National Electric Association a sub-committee
was appointed to recodify the rules, as the changes in the
electrical industry had made obsolete the classification of

1892, and it was difficult to incorporate amendments and
additions under the proper heading. The committee was
instructed to make this re-codification, so far as possible,

without changing the rules themselves, and to submit the

results of their work to the electrical committee for ap-

proval. This work of re-codification was duly under-
taken, but proved to be a work of considerable magnitude,
which will account for the delay of some six months in

issuing the rules, as the results of the re-codification

were to be submitted in proof to the electrical committee
of the Underwriters' National Electric Association for

approval, and were also submitted to the code committee
of the National Conference, and meetings of that commit-
tee with the re-codification committee were held in New
York in May and in Boston in June. The rules as re-

codified had already been adopted by the Underwriters'
National Electric Association and the National Board of

Fire Underwriters, and the code committee of the Na-
tional Conference passed the following resolution:

—

"Resolved, That each delegate who attended the Na-

or their opinion is to be considered as favorable, and the

Code and reports published through the press by the

Code Committee, and each delegate represented at the

Conference requested to bring same formally before his

association for approval."

(To be continued.)

AMERICAN ELECTRICAL WORKS' NINETEENTH
ANNUAL CLAMBAKE.

Those who deal in metaphors are never clams
; yet

clams have been an inspiration to the poet and a source

of delicious reverie to the prosaic. To speak of clams is

to deal in metaphor, to associate its bivalvular existence

with sights, scenes and sounds that ravish the memory.
The great clam dinner to be given on the 21st of August

by Eugene F. Phillips, president of the American Elec-

trical Works, of Providence, R. I., to the members of the

electrical fraternity, is a function in honor of which all

things of foreign importance must be thrust aside.

Lunch begins at 1 1 30, the bake at 2 p. m. The Pomham
Club will be the seat of these festivities, and its location

is beyond criticism. Cool, refreshing breezes haunt this

famous spot, and a surrounding of shrubbery adds a pic-

turesqueness to the scene that charms the eye. Mr.

Phillips' hospitality is of the most pronounced type, and

the great clambake of the 21st will be a worthy successor

to those of the past.
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USE OF THE INDUCTION FACTOR
NAMO CLASSIFICATION.

(Continued from page 75.)

Section VI.

Example 11. Two generators run at the same speed
and have the same kilowatt output. A is a generator
giving ninety-six amperes at 125 volts, whilst B gives

TPMK ELECTRICAL AGE.
IN DY-

[Vol. XX. No. 6

The induction factors of these machines can be found
thus:

The low-tension machine has 200 conductors on the

armature, and 2.5 Xio 6 lines per pole, p being unity, so

we have

—8M= 2ooX2.5 X io 8 x 10 =5

The high-tension machine has 3,760 conductors and

i

Fig. 1.

9.6 amperes' at 1,250 volts. These two dynamos differ

radically, but the difference is one that their classifica-

tion by kilowatt output fails to recognize. They differ

dynamically, as can be seen by passing the same cur-

rent through both, when the one machine will give ten

times the torque of the other. This experiment can be

1.33X io 6 lines per pole, p being unity, so that the induc-
tion factor is given by

—8M = 3,76oX 1. 33X io 8 x 10 =50
A comparison of the induction factors indicates the

real difference between these two machines. If they are
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made when the machines are standing still, so that the

difference does not depend upon that of their induced
volts when they are both running at the same speed, but,

to run as generators at equal speeds and give the same
kilowatt output, the current delivered by one will be ten
times that delivered by the other. If they are to run as
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rather, the difference of volts depends upon the dynam-f motors 'at the same speed with the same horse-power
ical difference that exists whether they are standing still output, one must run on a line tension ten times that of
or whether they are running. the other. (Continued on page 88.)
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ONE HUNDRED AND FIFTY THOUSAND
HORSE-POWER.

A new era in the history of engineering has begun,
one in which the great sources of power that have wended
their way for countless ages to the deep sea will be bridled
in their hasty march and sent palpitating with invisible
force to do service for the human race. At the sugges-
tion of practical scientists water-power has become an
important factor in the industrial world. There is no
longer any doubt as to its utility, and far-sighted, shrewd
and able intellects have seen iiv its use a source of great
wealth to themselves and of untold advantage to their
fellow-men. Many colossal schemes have been originated
for various purposes, yet among the most unique may be
classed that which has for its object the utilization and
distribution of one hundred and fifty thousand horse-
power. At Massena, on the St. Lawrence river, it is pro-
posed to erect turbines, generators and a great power
station from which will radiate lines stretching miles away
carrying the pent-up energy to factory and home. The
originators of this enterprise are found in the firm of
Stewart & Company, No. 40 Wall street, New York City,
the present proprietors of the St. Lawrence Power Com-
pany, of Massena, N. Y. It is understood that a vast
amount of capital will be put in circulation for the fur-
therance and successful completion of this gigantic plant,
the cost of which erection will range from $3,000,000 to
$6,000,000. This company has been in London selling
bonds to the extent of $3,000,000, its original capitaliza-
tion being $6,000,000. William C. Lane is president; S. H.
Gardyne Stewart, vice-president; Carlton H. Reeve, sec-
retary, and William C. Cox, treasurer. John Bogart will

have management of the engineering and construction,
with Messrs. Kincald, Waller and Manville of London to
act in the capacity of consulting engineers. The vast
size of this plant and the fact that it is at present the
greatest that has ever been contemplated with the serious
intention of completion has been a matter of surprise and
wonder to all engineers. At least fifteen five-thousand
horse-power generators made by the Westinghouse Elec-
tric & Manufacturing Company, of Pittsburgh, will be
used, and fifteen or more five-thousand horse-power tur-

bines of the Stillwell-Pierce and Smith-Vail design. This
place is unique as the site for a power station. The N. Y.
Central and Grand Trunk Railways converge and unite
at this point and the Vermont Central is but six miles
away. It is presumed that this great flood of energy
will so build up Massena and the surrounding districts that
they will in a very short time be classed among the
greatest of manufacturing districts. The power-house in

which the generators and turbines will be placed is to be
erected near the Grass River, from which they hope to ob-
tain before two years have passed at least seventy-five
thousand horse-power. The water-power secured will be
due to a canal reaching from the St. Lawrence above the
rapids that bridges the river near Massena to the valley of
the Grass River. At this point a head of over forty feet

is obtained, and power sufficient to satisfy the expecta-
tions of the engineers i^i charge. This canal will have
dimensions as follows: it will be two hundred and twenty-
five feet wide and twenty-five feet deep; the water flow-

ing through it re-entering the St. Lawrence River a short
distance below the rapids. The reader has perhaps already
realized that the great power set in motion and sent pul-

sating through huge cables to distant points represents
potentially enormous interests. The control of power is

the control of wealth, and there is no better gold mine,
no clearer example of the modern purse of Jortunatus
than a great stream whose force is turned to use in this

manner. The utilization of water-power is but the be-
ginning of a great cycle of dependent interests. The
philosophic mind will realize the truth of this at once and
appreciate the social, industrial and even political value
of a great enterprise of this nature. The original idea
when crystallized throws into operation the productive
mechanism of many large concerns. Turbine manufac-
turers and manufacturers of electrical generators and the
accessories required to complete their installations are

called upon to deliver their goods. The architect and
builder assume their places, and large bodies of men are
engaged to lay the wires and complete this undertaking.

Then we turn over the next page in the history of this

plant and see the representatives of various industries ap-

pear for the purpose of deciding upon a permanent loca-

tion there—a location where power is cheap and money
may be saved. Then the trolley lines spring up and the

lighting and power lines string out, and along their route

we find great clusters of houses and factories which, knit-

ting themselves closer and closer together, may ultimately

become a huge centre of industry and a monument to

enterprise and engineeriug success.

Detroit, Mich.—The Fuller & Curtis Co. has been in-

corporated, with Frank E. Kirby, president; Neil Mc-
Millan, vice-president; Cameron D. Waterman, secretary;

Rodolphus Fuller, general manager and Win. 11. Curtis,

superintendent; to manufacture the Fuller dynamo and
other electrical apparatus, and the Curtis heaters and
ventilating appliances.

Kansas City, Kans.—The Kansas City and Leaven-
worth Traction Co. has been incorporated by F. D.

Hutchings, James F. Getty, C. F. Hutchings, \V. F.

Street; to build and operate an electric line between
Kansas City and Leavenworth. Capital stock, $250,000.
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Example 12. The motors in use on the Liverpool

Overhead Railway and on the City and South London
Railway are rated at about the same horse-power, but on
actual test the Liverpool motor can pull over two of the

South London motors when equal current is passing in all

three.

The motors on the Liverpool Railway were designed

to run in parallel two motors to each car, while those on
the South London Railway were designed to run perma-
nently in series, two motors also to each car.

If the tension of the line, the speed and the draw-bar pull

were the same in the two cases, the induction factor of the

made up in a great number of different ways, by taking

different values of M and C.

For instance, tjking a force factor of 2 kilodynes, we
may have machines of equal weight with the following

differences :

c. M. MC
Revolutions per min-

ute for 125 volts. Kilowatts

200 IO 2,000 75° 25

250 8 2,000 940 31

340 5-9 2,000 1,270 42
400 5 2,000 1,500 50

There is thus a considerable range of output for a

TABLE.

DIRECT-CONNECTED RAILWAY GENERATORS.

Tolea.
No. in

Diagram
Rated kilo-

watt output c R. P. M. M M. C.
k.tod

Weight
1.000 lb*

10A. I SOO 910 125 264 240 64.O
10B. 2 75 440 364 87.1
10B. 3 90 367 334 76.O
10B. 4 100 330 300 71.3
10B. 800 1.450 to 412 600 1IO.O
10B. 5 120 275 400 94 4
10C. 6 100 330 480 100.9
8A. 7 400 725 80 412 300 74 2
8A. 8 120 »75 200 64.3
A. u 100 330 240 71-4
6A. 10 ISO 270 20c 165 445 13.

1

«A. It 225- 410 MO 16 S °7S 251
6A. 12 I3« 220 00.0 343
«A. >3 I20 «75 "3 37
<u\. 14 3O0 545 20O 165 00.0 39-

1

6A. ts "SO 220 120 43-9
6A l6"\ 100 330 180 60.4
6B. 17 400- "5. 150 220 16o 59 7

Liverpool motors must be twice that of the South London
motors; the values were actually 120 and 60 for 100 am-
peres in the series winding in each case, the force factor

being twelve and six kilodynes, respectively, for this cur-

rent. Hence, each of the Liverpool motors must give

twice the draw-bar pull of one of the South London mo-
tors for the same current, provided the wheel diameter
is the same in both cases. The wheels on the Liverpool

cars have a diameter of thirty-three inches, while those

on the South London cars are twenty-seven inches diam-
eter; so that the respective draw-bar pulls for one hun-

dred amperes would be (taking the values of M as given

above), for the South London motors, 630 pounds, and
for the Liverpool motors, 1,030 pounds.
We must not infer from what has been said that the

Liverpool equipment is necessarily more efficient than the

South London equipment when running at full speed, be-

cause, although for equal speed and draw-bar pull the cur-

rent per motor in the former would be half that in the latter,

yet since the South London motors are in series, the cur-

rent from the line is the same.

Section VII.

If we take the weights and the force factors of a num-
ber of dynamos belonging to the same type and plot

them on rectangular axes, we obtain a series of points

lying on a curve.

In Figure 1 this curve has been plotted for two types
of dynamos manufactured by the General Electric Com-
pany; Type A is a four-pole and Type B a two-pole, belt-

driven lighting generator. The vertical ordinates give
the force factor in kilodynes, and the horizontal ordinates

give the weights in pounds.

The curves afford a convenient way of comparing the

two types. The well-known fact that the four-pole ma-
chines give a greater output for equal weight than the

two-pole machines is clearly shown. The numbers against

each point show the rated kilowatt output. All the dy-
namos in this diagram are wound for 125 volts. Equal
force factors and equal speeds give equal kilowatt out-

put.

The force factor corresponding to any weight may be

Note.—The form of this curve was first noticed by Mr. E.
Wilson, in a paper recently read before the Institution of Electrical

Engineers in London; the force factor is there spoken of as the
mass factor.

machine of given weight, according to the speed at which
it is to run. For this reason we may find machines of the

same type giving equal output, but of different weights,

the heavier machine running slower than it need do, if it

occupied its normal position on the force curve.

Thus a dynamo of this type, giving 340 amperes at 125
volts at 1,270, will weigh 3,550 pounds, and have a force

factor of two kilodynes. A dynamo of the same type,

weighing 4,750 pounds, has a force factor of three, and,

if required to give 340 amperes at 125 volts, must have
an induction factor of 8.83 and run at 850.

Figure 2 gives the curves of force factor and weight
for different types of railway generators. A and C are

made by the General Electric Company, the former belt-

driven, the latter direct-connected. B is made by the
Walker Manufacturing Company, and is belt-driven; the

numbers opposite to each machine indicate the rated
kilowatt output, all at 550 volts.

Figure 3 gives the force factor curve for the complete
line of direct-connected railway generators made by the

General Electric Company. The particulars of the

machines are given in the table. All these dynamos are

wound for 550 volts.

The vertical ordinates of the force curve represent the

product of the induction factor M and the current C. If

both these quantities increased uniformly with the weight,

the force curve would be a straight line. The bending
up of the curve indicates that either or both of these
quantities does not increase uniformly with the weight.

If we plot the induction factors corresponding to each
machine as vertical ordinates, the points thus obtained
should lie on or above a curve giving the smallest induc-

tion factor for a machine of any weight; /'. <?., indicating

the highest speed at which a machine of that weight may
be run. The points may lie above this curve, since a

dynamo of any weight can be run at a speed lower than
the limiting speed, but the points should not lie below
this curve. By dividing the force factor for any weight
by the corresponding induction factor, we obtain a third

curve which gives the variation of the current with the

weight.

In Figure 3 the curve a b has been drawn on the assump-
tion that the current curve od'xs a straight line. It is

probable that it is not quite straight, but it would seem
that the weight varies very nearly as the current. The
induction factors are plotted vertically on a scale of one
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inch equal to one hundred of M and the currents on a

scale of one inch equal to 500 amperes.

As an illustration of the use of the curve, let us find

the lightest dynamo of this type that will give 500 kilo-

watts at 550 volts.

The current is 910 amperes, and the weight, conse-

quently 69,000 pounds. The corresponding induction

factor is 270, so that the machine must run at 122 revo-

lutions per minute.

If we look at the list of dynamos in the table, we shall

see that the lightest dynamo of this output, actually

made, weighs 64,000 pounds, and runs at 125 revolutions

per minute, being thus a little lighter than that indicated

by the theory.

Note—The limits of this paper do not permit me to in-

sert the proofs of the equations it contains. These will,

however, be found in full in the work on Electro-Dyna-
mics, which I am now preparing, and which will shortly

be published by Messrs. Longmans, Green & Co., Lon-
don and New York.

pany. If they refuse to pay it we shall institute a suit

and ascertain if these corporations can destroy private

property withou paying for it." The outcome of the
matter will be awaited with great interest, as the question
is one which concerns every propertv owner on streets

where trolley cars are laid—Paterson Evening News.

IMPROVED ELECTRICAL MACHINERY.

During the last five years improvements in electrical

machinery have far excelled the expectations of those
who had dealings with manufacturers or were engaged in

that particular field of work themselves. The mediocre
machine of today, whether dynamo, motor or special ap-

paratus, is superior to the improved type that appeared
six or seven years ago. It is therefore evident that the

better and best class of apparatus produced by manufac-
turers is superior in a high degree to any turned out at a

time that approaches closely to the present. It is prac-

tically impossible to sell poorly designed or poorly con-

Factory of Triumph Electric Company.

ARE THE ELECTRIC RAILROADS RESPONSIBLE
FOR PIPES DESTROYED BY ELECTROLYSIS?

The gas and water companies of this city have been
put to a great deal of expense aud loss in replacing pipes

destroyed by the trolley currents. These pipes look as if

they had been eatenaway by acids. The men who control

the trolleys are interested in the water and gas corpora-

tions so that up to the present there has no litigation over
the damage done. However, the responsibility of the

trolley roads for pipes destroyed by their currents bids

fair to be judicially determined. The water-service pipe

leading from the street main to the new Odd Fellows
Hall has been eaten by electrolysis and destroyed so that

a new service pipe is necessary. Workmen tore up the

street today and removed the old pipe which was very

badly corroded, although only in use a short time. One of

the trustees of the lodge who owns the bnilding, said to a

News reporter: ''We shall send the bill for the new ser-

vice pipe and cost of putting it in to the trolley com-

structed electrical machinery with any expectation of

continuing in business. The public has become educated
and expects that the money it lays out shall bring to it

its real equivalent.

The Triumph Electric Company of Cincinnati, O., have
stuck to the conclusion that it is better to turn out strong,

well made and reliable apparatus which will bring in a fair

figure than cheap, poorly constructed and unreliable ma-
chinery that will bring a low figure, and enable the seller

thereof to compete, for a while, with success. It has

been realized by experienced business men that those

concerns selling the greatest amount of apparatus are not

always the most successful concerns, the most lasting or

the ones best able to secure hearty recommendations
from the consumer. Yet it frequently happens that a

company whose object is well defined and whose purpose
is that of constructing weil-made machinery will possibly

sell but little in the beginning, but as the merits of its

manufactured goods become better known, they gradually

obtain prominence, popularity and large sales.
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may call a pop
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ph Electric Company have secured what we have sales offices in over twenty-five large cities, cover-

pular trade based entirely upon the superior ing the entire area of the United States. Many of the

Switchboard, Plant of the Columbus State Hospital. (Triumph Electric Company.)

Direct-Connected Elevator for Passenger Work. (Triumph Electric Company.)

quality of their goods, their attention to details in the machines that they turn out have been in use constantly

design and construction of the same and their desire to since installed and have served the purpose for which they

give a customer the real equivalent of his money. They were intended in a most satisfactory manner. They man-



August 7, l*t7.] THE ELECTRICAL AGE. 91

ufacture street-railway generators which embody the a generator and engine mounted together running without
elements of simplicity, easy and quick repair and a ca- vibration or tremor, earning its title to superiority by the
pacity that enables them to stand considerable overload- fact that the dynamo runs without heat, sparking or

Bi-Polar Ironclad. (Triumph Electric Co.)

Commutator. Bar-Wound Armature. Body of Armature. (Triumph Elec. Co )

ing without injury. noise of any description, its bearings self-oiling and its

The direct-connected or engine type plant consists of capacity sufficient to make it stand additional work be-
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yond its rating without injury; the engine to which it is wear and tear of a high speed machine is naturally greater
connected running smoothly and noiselessly with every than that of a slow speed, and the slow speed has there-

evidence of economy and mechanical efficiency. The fore come into general use on account of its wearing
power generators are undoubtedly model types of ma- qualities and the greater absence of possible injury and

ioo K. W. Generator at The J. A. Fay & Egan Co., Cincinnati, O. (Triumph Electric Co.)

chines used in many of the largest cities of the United de erioration of its most important parts.

States, always earning an excellent reputation on account The framework of the Triumph dynamo is soft, close-

of their simple construction, easy running, sparklessness grained cast iron. The pole-pieces, composed of lamin-

and high efficiency. ated wrought iron, that is, sheet iron incorporated into

Power Transmission. (Triumph Electric Co.)

Marine plants have been installed by this company
which have given great satisfaction, occupying very little

space and running practically without attention. It can
be realized that high speed and low speed dynamos vary
greatly in weight, the higher speed being, for equal
power, the lightest ; the lower speed, the heavier. The

the fields. It is supplied with phosphor-bronze bearings
of the ball and socket type, which are self-aligning. Sizes

greater than twenty K. W. have their pedestals cast to

the base, the smaller sizes possessing detachable ones.

Motors are manufactured by this concern for the trans-

mission of power or its utilization at any point of the line.
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For shop work there are but few that can stand on an

equal footing with them, their substantial construction,

economical operation and simplicity being great features

in their favor.

The armature and commutator of either dynamo or

motor is carefully constructed, the armature being

slotted and well insulated in every respect. No bands
are used to bind the conductors and the conductors pass

each other in such a way that an air-gap is always be-

tween them. The armature does not heat and is so care-

fully designed that the commutator to which it is con-

nected, runs sparklessly.

Their substantially constructed commutator, insulated

in the best manner possible, is, beyond doubt, a most
noticeable feature of the machine. For elevator service,

either for passenger or freight work, their outfits are

without doubt unquestionably faultless, and the sense of

security felt by those using the same has never been de-

The first power installations on the steamers of the

North German Lloyd were made by the Union Elec-

tricitats Gesellschaft, of Berlin, the German ally of the

General Electric Co., of Schenectady, N. Y. ; on the

steamships " Darmstadt " and " Prinz Heinrich ;" in these

two cases the familiar and noisy donkey engine were su-

perseded by electrically operated winches, and it was the

successful operation of these that determined the North
German Lloyd to extend the use of electricity to the

"Bremen." In this case, however, in lieu of winches, a

full equipment of electric cranes was installed. These
cranes are sixteen in number, eight on the starboard side

of the vessel and eight on the port side. Four of these

have a capacity of 3,000 kilograms, or 6,614 pounds, and
twelve of 1,500 kilograms, or 3,307 pounds, and have a

total swing outboard ot 20^ feet.

The power-generating plant is located in the after por-

tion of the engine-room and consists of four dynamos

Aft Deck of " Bremen," Showing Eight Cranes.

stroyed by any failure in their apparatus. Bi-polar

motors are manufactured by them, and switchboards for

plants of almost any description. The many orders that

have come piling in have kept them very busy.

They represent a type of the straightforward, energetic

and progressive concern which bases all its expectations

upon its own inherent power to turn out machinery that

is serviceable, reliable and, as far as it can be made so,

efficient.

ELECTRICITY ON BOARD OF OCEAN
GREYHOUNDS.

The steamship " Bremen," of the North German Lloyd
line, which recently made her first transatlantic trip is,

perhaps, more fully equipped electrically than any other
vessel of the merchant marine in the world. Aside from
the usual electric-lighting plant, she has a very complete
and most novel power plant, the successful operation of

which is now fullv conceded.

each directly connected to its own engine. Two of these
are placed on the starboard side and two on the port side.

The dynamos have each a capacity of 75 kilowatts or 100
H. P., and run at a speed of 210 revolutions per minnte,
delivering current at a pressure of 105 volts. The output
of two dynamos is used for the cranes; one is used for

the lighting of the ship, and the fourth dynamo is held
in reserve in case of accident or other emergency. The
engines are of the triple expansion type and were built

by Schichau, of Elbing, near Danzig.
The most notable feature of the electrical equipment is

the cranes, the lighting installation conforming to the
standard practice. In designing the cranes, the principal

requirements specified and obtained were as follows:
The load should be lifted smoothly; the resistance

should be so arranged that the various speeds of the
motors should be obtained without too apparent and sud-
den change; the control of the different motions should
be instantaneous and positive, these motions to be
effected in the smallest Dossible snare- the mn« tn hf
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compact and contain the smallest possible number of

parts; the controlling mechanism to be of the simplest to

suit the class of operator likely to handle them; and the

electrical apparatus to be absolutely protected against

changes cf weather, inroads of dust and sea-water, and
to be of such a nature as to withstand rough handling.

In addition all conductors were to be carefully protected,

The controllers resemble a double street-car controller

about two feet high. They are fitted with magnetic
blow-out, any spark being immediately extinguished in a

magnetic field. The contact cylinders are operated by
a special mechanism actuated by a simple handle or
lever, the movements of which correspond to the move-
ments of the load. Raising the handle raises the load

;

The Controller, with Universal Gear.

and the last consideration, but by no means the least, on
a passenger-carrying steamer destined to be constantly
loading and unloading, the operation of the cranes was to

be noiseless. In conforming to these requirements, the

Union Electricitats Gesellschaft has produced what is the

latest and a very decided innovation in a ship's equip-
ment.
The cranes, motor and controlling mechanism are

depressing the handle lowers the load, and movement of

the crane to the right or left is obtained by corresponding
movements at the lever. Raising and swinging movements
can be effected simultaneously. So simple are these opera

tions that the dullest stevedore can handle these cranes with

ease. Motors and controllers are water-tight and dirt

tight, but the cases of both can readily be opened when
necessary. To give a more perfect control both motors

Starboard Dynamos, 75-K. W. Each, Steamship ' Bremen."

mounted upon a circular iron platform which revolves

upon a pivot. This is turned by a motor of seven H. P.

running at 700 revolutions per minute, directly coupled
to a worm gear which in turn meshes in a gearing bolted

to the deck. The loads are raised by a 25-H. P. se-

ries motor, running at a speed of 900 revolutions, and
driving a special worm gear meshing into the gear of the

drum. On the gear end of the drum shaft is fitted a

winch head.

are provided with band brakes operated by the foot.

These brakes are attached to an extension of motor shaft.

The difference between the large and small cranes lies

in the hoisting speed. Practically both cranes are iden-

tical in electrical equipment, but the hoisting speed of the

3,000-kilogram crane at full load—sixty feet per minute is

only half that of the 1,500 kilogram crane at full load

—

120 feet per minute. The movement of the jib of the

cranes is 13 feet per second.
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The most remarkable feature of the cranes, however,

is the absolute noiselessness of their operation. During
the visit paid by the writer of this to the vessel the whole
eight starboard cranes, four on the aft and four on the

forward deck, were engaged in discharging cargo. Had
the operation of hoisting and lowering not been wit-

nessed it would have been difficult to detect the fact,

had it been necessary to depend upon the ear. It is this

feature that will recommend the electrical cranes to ship-

builders, especially those of passenger steamers, in such

trades as that of the Mediterranean, where loading and
discharging is effected at every port, and great credit is

due the North German Lloyd Steamship Co. for first

effecting this great innovation.

the voltage of our incandescent circuits was, as originally

set, say, ninety volts, instead of no, is a subject for

meditation.

With inclosed arcs on continuous-current circuits, as
with open arcs on similar circuits, the chief source of
light is the positive crater, and the downward emission
is, of course, favorable to their use in illumination. This
tendency to throw light downward is, in the inclosed arc,

modified by the diffusive action of the inner globe, which
tends to scatter the light received by it in all directions
—upward, downward and horizontally.

The running of single alternating-current arc lamps on
constant-potential circuits is facilitated by the ease with
which, by a transformer or compensator, the potential

Cranes Showing Operating Handle.

RECENT PROGRESS IN ARC LIGHTING.

(Continued from page 62.)

The above tests are, doubtless, sufficiently accurate to

show the main point very clearly. This is that a certain

line voltage as a minimum is absolutely necessary in work-
ing arc lamps on constant-potential lines, whether they be
open arcs or inclosed arcs. Thus, two forty-five-volt arcs

in series, with uncored carbons like the brand known as
" National," cannot be safely worked below no volts on
the line with resistance in series with them. More than
no volts should, of course, be maintained for safety of

the service.

The tests show, also, that with a cored upper carbon,
the limit is lowered several volts on the average, and it

is known that the voltage of the arcs may be safely re-

duced somewhat when cored positives are used.
It is also shown that a seventy-five to eighty-volt arc,

run upon a constant-potential line, is stable at consider-
ably less line voltage than the open arc. It would appear
also, that, with either open or inclosed arcs at ordinary
current strengths of from five to ten amperes, the steady-
ing resistance in the branch is required to cause a drop
of about fifteen to twenty volts, or waste energy at the
rate in watts of fifteen to twenty multiplied by the am-
peres of current used in the lamp.
What the development of the art would have been if

required for the lamp may be obtained. It was natural

that, when arc lamps came to be used on constant-poten-
tial, continuous-current circuits, a demand for lamps
which would work upon alternating circuits fed by trans-

former secondaries should arise. While in the direct-

current systems the potential was definite and practically

could not be adapted to the lamp, in the alternating-cur-

rent case transformation was easy, as by the simple device
of a compensator the line voltage could be raised or low-

ered to suit that demanded by the lamp. An arc-lamp
compensator is simply a laminated core bearing a coil di-

vided into sections with connections carried out between
the sections. If the self-induction of the coil is propor-
tioned for the secondary circuit voltage in a transformer
system, as for no volts at the ends of the coil, circuits-

of thirty volts may be obtained by taking three-elevenths

of the turns as a secondary ; that is, by connections
which include between them any turns of the coil which
equal three-elevenths of the total, or which give thirty

volts. Moreover, several connections of the kind may be
made to the same coil anywhere between its ends, pro-

vided that the wire included between the two connections
for one lamp circuit is sufficient to give the requisite

voltage. Further, the sections of wire thus chosen may
overlap each other, and portions of the compensator coil

thus appear to be doing double or treble duty. Whether
the current be furnished direct from the secondary of a
transformer or through compensators, the lines led to the
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lamps are of constant-potential character, and the lamps
have to be adapted thereto.

An alternating arc is peculiar, and different from the

continuous-current arc in a number of important partic-

ulars. The fact that the arc is extinguished between
successive alternations at the zero points of the current

wave, and at a rate equal to double the periodicity, re-

sults in the musical sound of the arc, which may become
a source of annoyance. The same cause gives rise to

difficulty in starting the arcs without having them chat-

ter, for until the carbons get strongly heated the arc is

not re-established after extinguishment with the carbons
separated. With cold carbons, the carbons must touch
each other after an extinguishment at the zeros. Hence,
the carbons must be separated very slowly, while a large

current flows so as to strongly heat their ends, or a higher

potential than that to be used in running the lamp after

starting must be applied at first. Another way is to em-
ploy a resistance or, better, a reactive coil in circuit with

the arc lamp, so as to change the character of the poten-

tial at the lamp terminals, which then becomes less than
that of a constant potential and, in fact, begins to ap-

proach, in a measure, constant-current supply. But in

the use of a resistance or reactance in circuit with the

lamp, it is, of course, necessary to increase the potential

of the line accordingly, so as to give the proper poten-

tial to the arc; while both expedients involve a loss of

energy. It is found not to be practicable to run alter-

nating-arc lamps on circuits much below forty cycles;

the common rates of sixty and 125 are well adapted to

the case.

The efficiency of the alternating arc as a source of light

has been shown by Prof. A. E. Blondel, in a recent

paper, to be quite variable. It depends on the length of

arc used with the particular carbons employed, and on
the diameter of the carbons, as with continuous current.

It also depends on the form of the wave of the alter-

nating current. It was found that, with a rectangular

wave alternating current, such as may be produced by
reversing a continuous current by a commutator, the

light given out was as seventy-nine to fifty-nine in the

case of sine-wave currents. This should follow from the

fact that the extinctions, as Blondel pointed out, were
instantaneous in the first case, and lasted for about one-
quarter of an alternation in the case of the sine wave.

(To be continued.)

.

INQUIRY COLUMN.

In this column we shall endeavor to answer all questions relat-

ing to the science of electricity that may arise in the minds

of our subscribers.

(Q.) TELEGRAPHING WITHOUT WIRES.
San Francisco, July 2S, 1897.

Electrical Age.
Dear Sirs: We are very much interested in this section

of the country in the subject of telegraphy without wires.

As a reader who has closely followed the subject matter
of your journal for many years I beg leave to inquire into

this subject more closely. Do you think the system prac-

tical ; that is, applicable to the transmission of messages

from here to New York ? Is the expense very great in

operating, and is there any danger attended with it ?

Hoping that this will not be considered unworthy of

consideration I remain, Very respectfully,

J. LIVINGSTONE.

(A) Wireless telegraphy has proved itself a success so
far. The only limits that can be reached in transmitting
messages is tha. due to a limit in power. The possibility

of signalling between New York and San Francisco with-
out wires is not doubtful. The expense of communicat-
ing in this manner cannot be fairly estimated at present,
but there is every indication that the new telegraphy will

be given a fair and careful trial.

(Q) ELECTRICALLY WELDED RAILS.
Boston, Aug. 1, 1897.

Electrical Age Publishing Co.
Dear Editor : The trolley roads in our city are contin-

ually subjected to repairs due to the deterioration of the

bonding employed. Whether this be due to the rain, dirt,

etc., that works its way into the tracks I cannot say. The
only remedy that seems to be of any value is that of weld-
ing the rails together, and in this regard I am unable to

do more than inquire of you as to the real efficacy of such
a cure. Whether it affects a road to its injury or benefit

locally or in general? Respectfullv,

A. N.

(A) The welding of tracks has been tried in Brooklyn
with doubtful success. The expense of welding is high,

and when performed it interferes with the ready repair or

replacement of the track. The expansion and contrac-

tion are also somewhat injurious to the road and prevent
railway men from considering it with favor. As far as

the continuity of the rail is concerned, nothing is lacking

electrically to make it beyond doubt superior to bonding
in any shape or form.

Ashland, Ohio.—The New London and Loudonville
Electric Railroad Co. has been organized by H. A.

Thomas, H. A. Mykrantz, J. R. Swartz, G. F. Shelley,

S. J. McCready, Bert Hank and E. J. Best.

WESTON STANDARD— '•''iiin,uil^
PORTABLE DIRECT READING

VOLTMETERS AND

WATTMETERS
FOR ALTERNATING AND DIRECT

CURRENT CIRCUITS.

The only standard portable instru-

ment!) of the type deserving

this name.

Write for Circulars and Price Lists
8 and 9.

WESTON ELECTRICAL INSTRUMENT CO.
- 114-120 WILLIAM STREET, NEWAEK, N. J.

VULCANIZED FIBRE COMPANY,
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*
Est-ftTolistLoci 1873.
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10-H. P. G. R. Induction Motor in Keg-Washing Department.

Buffalo Brewing Company's Brewery,

THE MOTOR AN AID TO HOME INDUSTRIES.

The electrification of Sacramento is proceeding apace
since the introduction of the current generated at Folsom,
twenty-four miles away, demonstrated the cheapness of

electrical power when compared with steam power. Elec-
tricity is now used in Sacramento to drive machinery of

all kinds, and is entering largely into what may be called

the household life of the city. One of the most impor-
tant motor installations is that driving the machinery in

the shops of the Southern Pacific Railway Co. At about
the time this was effected the Buffalo Brewing Company
of Sacramento substituted motors for the steam engines
upon which it had previously been dependent for power
with gratifying results.

This brewery is one of the largest on the Pacific coast.

Its present motor equipment consists of one 5-H.P. ; one
10-H.P. ; one 20-H.P. and two 30-H.P. motors. They
are all of the General Electric Company's three-phase
induction type, without brushes, collector rings or mov-
ing contacts, and run almost without attention beyond
an occasional oiling. They are driven by 200-volt curT

rent supplied from the 1,000-volt circuit running from
the sub-station a distance of two miles, the pressure be-

ing transformed down at the brewery.

The smallest motor is used in the bottle-washing house;

that of 10-H.P. in the keg-washing department. The
three others are used to operate the blowers, the malting

house and the machine shops. The large ammonia
pumps in the brewery will also shortly be driven by elec-

tric motors.
The printing presses of Day & Joy, in Sacramento,

are also driven by motor. In this case the motor is of

similar type to those in the brewery, but of 10 H.-P.

capacity. It was one of the first in the city to take cur-

rent of the long distance transmission. On the day of

its installation, the 8 H.-P. engine formerly used was
draped in crape. Its usefulness had departed, with its

noise, heat and discomfort. The motor now drives one
four-rrller Huber cylinder press, one Cottrell press and
two job presses, and although it has been in use a number
of months has not involved the firm in a cent for repairs.
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In installing the Buffalo Brewing Company motors the

question of the probable economy of the change was
naturally uppermost. Would it pay to dispense with the

steam and trust to the motors? The guarantee finally

given was that electricity would show a saving of forty

per cent. After the motors had been running for some
time a series of tests were made, with the result that the

saving, instead of forty per cent., was shown to be actu-

ally a little over fifty per cent. Results almost similar

have been obtained in other installations in Sacramento.

It is hardly a matter of surprise that with such showings
to do missionary work, the use of electricity is rapidly

extending in that city.

amounted to $20,877.43 during the last four quarters.

The manufacturers at Schweinfurt had hitherto been con-

sidered to have a sort of monopoly, i. e., to be the sole

possessors of patents for the manufacture of such balls.

It came, therefore, as a surprise to those connected with

this trade in Germany that the requisite machines (in

German, " Fraesmaschienen ") were also being manufac-
tured in the United States, and even exported thence to

Germany.
What phenomenal development this steel-ball industry

has experienced is shown by the fact that an English

syndicate offered $1,000,000 for a Schweinfurt factory

(Deutsche Gusstahl Kugelfabrik), which is devoted ex-

5 H. P. G. E. Induction Motor in Bottle-Washing House,

AMERICAN MACHINES IN GERMANY. clusively to the manufacture of these balls and which was
made a joint stock company twelve months ago with a

It seems that the enormous development of German capital of only $150,000. The same concern produced,

industry during the last few years is about to benefit the after the first year, a balance sheet showing net profits

machine-making industry of the United States. It has amounting to about $87,000—and this with a capital of

10-H. P. G. E. Induction Motor in the Printing Establishment of Day & Joy,

just been announced that the German Ammunition and
Small Arms Factory (Deutsche Munitions und Waffen-

fabrik), at Berlin, has given an order to an American
firm (the Cleveland Machine Screw Company, Cleveland,

Ohio), for nearly $120,000 worth of machines for making
steel balls for bicycles. This article used to be made al-

most exclusively in Germany, at Schweinfurt, in this

consular district (Bamberg), and exported to the United
States in small quantities. The export of this article

$150,000.
Quite a number of ball factories have sprung up in this

district during the last few months, one of which is situ.-

aled in this city. If these have only been partially

started, it is because it is impossible to procure the neces-
sary machinery, for many of the large machine-building
works in Germany are fully engaged for more than ten
months ahead and do not take an order without stipulating

delivery within a year. This circumstance ought to" be
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turned to more profitable account than hitherto by our
engineering works in the United States. American
makers of machinery fit for export ought—after having
taken out the necessary patents and thus protected their

articles against imitation as much as possible—to look

about in Germany, either personally or by efficient rep-

resentatives. Catalogues printed in English, such as are

THE TRANSITION FROM STEAM TO ELEC-
TRICITY ON CHICAGO ROADS.

On May the eighth, 1895, th e Suburban Railroad Com-
pany sprang into being with the object in view of con-
structing, fully equipping and operating lines that brought
into close relationship suburban towns in the neighbor-

received by consular officers, are of little value in Ger-
many.

In conclusion, attention may be called to the fact that

the firm which is constructing the electric street railway

in this city has lately been awarded the contracts for

building the tramways at Liegnitz (Silesia) and Fiume
(Austria). The firm works with the patents of an Ameri-
can establishment (the Walker Electric Company, Cleve-
land, Ohio), and obtains the electric machinery from this

American firm only. Louis Stern,

Commercial Agent.

i
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THE STANDARD UNDERGROUND CABLE CO.

Electrical Age Pub. Co.,

New York City.

Gentlemen: In relation to the articles recently pub-
lished in your paper, which claim the exclusive monopoly
of paper-insulated cables and wires, we are sending the

attached notice and guarantee to our customers. If you
would kindly notice this fact in your next issue in such
words as you may prefer, we would be very much obliged.

Very respectfully,

Standard Underground Cable Co.

"Our attention has been called to the somewhat ex-

travagant pretensions put out by interested parties,

wherein claim is made, in substance or effect, of an ex-

clusive patented monopoly of paper-insulated electric

cables and wires. We have been manufacturing and sell-

ing wires and cables of that kind for many years, and
under advice of counsel we have no doubt whatever as to

our right to do so. We therefore advise you that as re-

gards any such wires and cables which you may purchase
from us, we will be prepared at any and all times, at our
own charge and expense, to defend any suit or suits

brought against you for infringement of the patent re-

ferred to, we to be promptly notified of such suit or suits,

and to be allowed an opportunity to make defence therein."
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Lansdale, Pa.—An electric light plant will be estab-

lished.

hood of Chicago, notably the southwest and west, with

the metropolitan elevated roads. The Harlem and South-
western divisions of the Chicago and Northern Pacific

Railroad, which includes nine miles of double track and
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5.75 miles of single track and 1.7 miles of the main line Naugle, Holcomb & Company undertook to transform all

of the Wisconsin Central Railroad, was turned over for a leased lines into trolley systems, or at least to have them

fifty years' lease to the Suburban Railroad Company; operated by electricity. In fact, the entire equipment

Fig. I. Main Line, Harlem and S. W. Division, C. & N. P. Railway.

Fig. 4. Power House and Cooling Reservoir.

the 1.7 miles line of the main line track run between two
points called Central Grove and Viaduct Junction.
The Suburban Railroad Company made a contract with

with electrical apparatus was looked forward to. A great

deal of work has already been completed in connection

with these leased lines.

Fig. 3. Motor Car and Trailer, Suburban Railroad, Equipped with Walker Co. Apparatus.

the firm of Naugle, Holcomb & Company, which allowed The illustrations in this article give the reader an idea

this last concern to utilize the Chicago & Northern Pacific of the scope of the work. Figure 1 represents the

Company's lines by steam. The date from which these branches of the Chicago & Northern Pacific, which can

arrangements began was December 3, 1896. The firm of be traced by following the heavy lines. Figure 2 shows
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the entire system as at present equipped. Wherever the of thirty miles an hour, although it is not expected that

figure X appears the reader may understand to be leased a higher average than twenty miles an hour will be ob-

lines. The others, the newly constructed ones. tained. During the day, when the rush is on, a ten

Fig. 5. Water Cooling Table.

The towns that will be reached by the Suburban Rail- minute service will be carried out by means of trains

road Company's lines comprise a population of about which consist of a motor and one trailer.

175,000. The trains used will be able to run at the speed A rather gruesome practice will be carried out by this

Fig. 6. No. 25 Walker Co. Railway Motor, 200 II. P.

\ '- '• *»/--- __ 2

JtKy Journal

Motor Car Equipped with Walker Co. flotors, Drawing Six Loaded Trail Cars.
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company, which will strike the eastern mind very curi-

ously, and that is the running of funeral trains to three

cemeteries. The conditions in Chicago are somewhat
different from those further east. The respect for the

dead is such that pretty nearly 7,000 people make it their

object to reach these places on Sunday. Many points of

interest lie along the line of travel. There is every ex-

pectation that it will build up strongly and rapidly.

This new track, to which reference has already been

made, is built of seven-inch, seventy-pound W rails

(Shanghai) in sixty foot lengths, spliced with four bolts,

splice bars and bonded with double 0000 Chicago bonds.

The base of the rail is five and one-half inches wide.

Cedar ties are used on tangents and oak ties on curves,

with service tie-plates eight and one-half by three and

Figure 5 illustrates the water-cooling table, the leaves

of which have a fall of 14 inches and are 182 feet long.

This reduces the loss of water down to a very small

amount.
The other illustrations are practically self-descriptive,

figures 7 and 8 referring directly to the installation just

described. A cut of the number 25 Walker Company
Railway motor of 200 horse-power is seen in figure 6.

The responsibility of this entire equipment of the leased

lines fell upon the shoulders of George Weston, who acted

in the capacity of superintendent and engineer and as

manager of the construction department of Naugle, Hol-
comb & Company. Mr. W. H. Holcomb, Jr., aided him
in the capacity as assistant superintendent, in addition to

Mr. I. B. Walker, the electrical engineer. The mechan-
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Fig. 8. Motor Car, Equipped with Walker Co. Motors, Drawing Loaded Freight Train.

one-quarter inches. It was impossible to use a third rail

system on account of the road being on the public high-

way. The trolley wire used is of a number 00 size. The
feeders are of 350,000 and 500,000 circular mils. Wash-
burn & Moen wire was used. The Ohio Brass Company
supplied the insulators, ears, etc.

The car equipment, built by the Pullman Company, is

exceedingly fine. It consists of fourteen motor cars and
ten trailers, each car being forty-two feet and one-half in

length aud thirty-two of actual body. Closed vestibules

have been built at each end of the motor cars. McGuire,
No. 26, trucks are used with thirty-three inch wheels;
five foot six inch wheel base, and the distance between
truck's centre being twenty-three feet. Two 50-horse
power Walker motors supply the power to each car, one
on each truck, on the back and rear axles. A controller

of the series parallel, Walker type K, is used; likewise

hand and air brakes, supplied by the Christensen Engin-
eering Company of Milwaukee. The Gold hot water
system warms the cars. The seating capacity of these

cars is forty-eight, although when crowded they will hold
one hundred. In addition, those sitting down can by
pressing a button give word to the motorman. Figure 3
shows a complete equipment with Walker apparatus of

two of these trains.

Figure 4 shows the power-house, the brick building

96x108 feet. It contains three sets of Sterling water-
tube boilers of two hundred and fifty horse-power apiece,

with Meisner stokers and two Greene tandem compound
condensing engnes, constructed by the Providence Steam
Engine Company of Providence, R. I. Of these two, one
of 560-H. P. is connected direct to a 400-K. W. Walker
generator having a 60,000 pound fly-wheel. The gener-
ator produces 650 volts; the smaller dynamo is 240 K. W.
capacity, connected to an engine of proper size.

ical engineer in charge of the power-house and car-barn

work was Chas. H. Chapman, the track construction

being in the hands of Mr. C. E. Thomas. The entire

equipment of the cars and the generators was made by
the Walker Company of Cleveland, O.
The Suburban Railroad Company of Chicago will make

a prodigious success of their woik, and this transition

from steam to electricity can only be hailed as a fore-

runner of some tremendous changes in the near future.

A FEW ELECTRICAL DON'TS.

Don't try to revolutionize the electrical business by
cutting prices. You can't.

Don't expect to get all the jobs you figure on and get

mad if you don't.

Don't expect to make a living on a ten per cent, mar-
gin of profit. You can't.

Don't abuse your competitor because he underbid you;

he may lose money and yet do as good work as you.

Don't bid low, do poor work and employ boys to even
up. You can't.

Don't educate the embryo electrician, and then try to

kill him off as soon as he is able to work.
Don't fail to keep your credit good

;
you must get a

fair price for your work or you can't.

Don't give your work away; what is worth doing is

worth getting paid for; and above all employ good work-
men.

Don't with a big D think you are the whole push.

There are others.

Watch the "don'ts" if you wish to succeed.

Donaldsonville. La.—Paul Leach, mayor, can be ad-

dressed concerning erection of electric light plant.
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TELEPHONING UNDER THE SEA.

It has been the ambition of many able engineers to

overcome the difficulties of ocean telephony and thereby
earn for themselves immortal fame. Some of the best
minds in the world have turned their attention to this

subject with the hope of achieving success. The problem
as it stands at present is one that is clearly defined.

There is a retardation experienced by a signal passing
through a conductor buried under water. This retarda-
tion is due to a peculiar electrical condition that neces-
sitates our filling the conductor, so to speak, with elec-

tricity, that is, charging it, before the other end is able
to deliver a message. A cable which stretches for miles
and miles along the ocean's bed, lying in an abyss five

miles deep, and which conveys intelligence to points
separated by the span of a continent, must be constructed
to perform its functions with dispatch and surety. There
is no need of speaking of the commercial benefit that
would be immediately derived from a means of communi-
cation that is so direct as to allow of actual speech. We
are interested in all that relates to experiments bearing
upon this great problem.
To eradicate static effects from a cable its active con-

ductors must be either surrounded by a substance that
annihilates this troublesome influence, be widely separated
from each other, or given a spiral twist, from which will

be created an inductance neutralizing the capacity of the
cable.

Mr. W. H. Preece, of England, read a paper before the
British Association in which he described a form of tele-

phone cable that acted as a healthy stimulant to those
following out the above subject. The Telegraph Con-

struction & Maintenance Company designed a cable, the
conductors of which were separated from each other by a
considerable air-space. This cable was constructed under
the supervision of its designers, Mr. Willoughby Smith
and Mr. W. P. Granville. Four separate conductors
composed the cable, an air-space separating them, a sec-
tion of their cable showing the conductors with a cross-
like vacancy between them.
To every eight inches of the cable there is one turn of

wire, and the air-space in iis interior is divided by walls
into separate compartments. We have in this particular
form of cable a crystallization of two principles. The
first, the use of air as a dielectric, so far as practical con-
ditions will allow, and a turn or twist to the conductors
that tends to neutralize the distributed capacity of the
cable by a distributed inductance. Two knots' length
were laid between the Isle of Wight and the Hampshire
coast, and the inductive capacity per knot with the wire
submerged amounted to .098 micro-farads.
To illustrate the success attained an alternating cur-

rent of considerable strength was sent through one pair
of the conductors, and it was found that telephony
through the other pair could be carried on without any
difficulty. The cable, which may be the germ of what
will be used for transatlantic communications in the
future, is mechanically deficient, but there is a hope that
from this beginning will spring a series of improvements
that will lead us with happy expectation to the great and
final issue.

IMPORTED CARBONS AND THE MANUFAC-
TURERS' OPPORTUNITY-

The high duty imposed upon imported arc carbons
should serve as an incentive to American manufacturers
to enter actively into the field of competition and make
carbons whose qualities and service will equal the best of
foreign products. At present the rate is ninety cents per
hundred, and the duty on pencil carbons alone is equal to

the price of good domestic carbons. There is no lack of

proper ingredients to be found in the United States,

neither is there any reason to suppose that our skill is one
whit inferior as manufacturers to that of our friends

across the water. Why, then, is no effort made by Amer-
ican manufacturers to produce hard, fine-grained and
pure carbons ? This question might best be answered by
saying, they have made the attempt, but remained
content to turn out an inferior grade, because they could
not get a fair price for their goods. In the use of

enclosed and alternating-arc lamps, the employment
of hard, fine-grained carbons is imperative. Every
day the demand for imported carbons is increasing. Be-
fore the present rate of ninety cents per hundred was de-

manded, the old duty of thirty cents, ad valorem, made
their introduction an easy matter in American markets.
They became a necessity, and it is evident that they will

continue so, for the high duty cannot debar their use until

an equally good, domestic carbon is manufactured here.

There is not a carbon manufacturer in this country that

will not, on reading this article, believe it to be in his

power to ultimately compete with as fine a grade of carbon
as the Nuremburg or Hardmuth. If American persist-

ence and resolution cannot do this, we must then ac-

knowledge that our facilities are incomplete. We can
make everything required for an electric-light plant, but
we cannot make good carbons. Let the carbon manu-
facturers answer this.

Cincinnati, O.—Mrs. Elizabeth Zinn, of Clifton, has
purchased the plant on Eggleston avenue and Sixth sts.,

Cincinnati, and it will be at once remodelled and made
into a power plant for manufacturing concerns, which will

be furnished with heat, light and power.
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The London Times, in an editorial, predicts that

enough has been done to show that motor cars, either in

their present form or with such improvement as expe-

rience may suggest or ingenuity devise, are destined to

play a great part in the future transportation of people

and merchandise. As far as extensive use is concerned,

the question is, of course, mainly one of economy, and its

practical decision will turn upon ihe relative expenses of

fuel to fodder or upon the rate of the deterioration of a

machine with that of an animal. It is highly probable

that motor cars will be brought largely into use before

there has been time or opportunity to train an adequate

number of drivers; if so, we must be prepared for a con-

siderable catalogue of collisions and other accidents,

many of which, from the very nature of the agencies

concerned in producing them, are likely to be of a very

serious character. With every form of petroleum motor,

the dangers of fire are superadded to those of collision,

and it would be a proper precaution to require that great

pains should be taken in all such vehicles to protect the

reservoir from injury.

RECENT PROGRESS IN ARC LIGHTING.

(Continued from page 96.)

The distribution of light from an alternating-current arc

with vertical carbons, owing to the fact that the chief light

source—the positive crater—is on the upper and lower

carbon alternately, is both downward and upward. The
upward radiation, except in rooms with white walls or

ceilings, or with the lamps provided with shades or

globes of a strong diffusing power, would be lost except

for the employment of deflectors or reflectors imme-
diately above the arc, which catch a fair proportion of

the rays and send them downward. The lamp in this

case is made focusing, so that the arc will always be kept

burning but a short distance below the reflector plate,

which is made with a heat-resisting, white enameled

surface.

A moment's consideration will show that under no cir-

cumstances can an alternating arc give out as much light

for a given expenditure of energy as does a continuous-

current arc for the same expenditure. The light comes
mainly from the positive crater, whose temperature and

consequent luminosity is limited by the vaporizing point

of carbon. The positive crater from which the current

passes to the arc is much larger and much hotter than

the negaive spot on the opposite carbon receiving cur-

rent. If, now, there is a rapid interchange or reversal of

current and dead points or zeros between the reversals at

each alternation, the positive crater has to form anew
upon a surface which, wnile negative, was, on the average,

far below crater temperature, having cooled during the

time it was negative, and during the zero or period of

extinguishment. It results from this that the average

temperature of the light-emitting surface of carbon in an

alternating arc is below that of the vaporization temper-

ature of carbon, and the emission of light consequently

lessened. It is known that the light emitted from a hot

surface as temperature rises, increases far more rapidly

than the temperature or total radiation.

The shape of the wave of current has a great iufluence

on the conditions of temperature just pointed out, and the

rectangular wave must necessarily approach in its effi-

ciency more nearly that of continuous currents than a

peaked wave with longer zeros.

The use of single arcs across alternating constant-

potential mains requires only that the lamp mechanism
be operated by variations of the current passing the arc.

Hence, an electro-magnet in series is used to lift and

feed the carbons, or sometimes the expansion of a high-

resistance wire, traversed by the lamp current, has been
applied for the same purpose, as in the "Kester" lamp.

The electro-magnet is open to the objection that its ac-

tion is so instantaneous as to provoke chattering at start-

ing, requiring a carefully adjusted check, or dash-pot, to

prevent such action, and the magnet armature, or core,

may also, unless very carefully arranged, produce by its

inevitable vibrations a harsh note audible some distance
away. Add this to the hum of the arc itself, and it is

easy to see that such a lamp may become intolerable in-

doors in a quiet room. In the use of a hot wire the ob-
jection of chattering at the start is overcome without
difficulty, and the wire is noiseless in its action; but it

demands thit considerable energy be wasted in it, and
hitherto the temperature at which the wire must be run
to secure sensitiveness of feed or rapid heating and cool-

ing, following variations of current, has been such as to

endanger its permanence or cause it to oxidize. If the
arc requires twenty-eight to thirty volts, and the regulat-

ing five to seven volts, it is easy to see that a consider-
able sacrifice has been made for the result attained, par-

ticularly as in the use of hot wire over-feeding is liable

to take place. The writer obtained, a considerable time
ago, a much better result by using the hot-wire principle,

but variably shunting it by a set of contacts controlled

by a small electro-magnet in series relation, which addi-

tion imparted greatly increased sensitiveness, while the
slow start given by the hot wire was still secured.

It is well known that in practice an alternating-current

arc often starts readily with new carbons, the trouble of

chattering appearing when a new arc is to be started with
carbons which had before been heated or used. This
difference is owing to the fact that in the latter case the
high temperature of the arc had driven out the gases and
volatile materials which, as present in the ends of the

new carbons, facilitate the formation of flame or lower
the resistance of the arc at starting. By dipping the
ends of the used carbons in a solution of some salt for a

moment, the required volatile matter may be furnished

to them so that they will start as readily as the new
carbons.

The arc in the ordinary alternating-current arc lamp
appears to be stable, even when the connection is made
across constant potential mains without resistance or re-

actance in the branch as a check upon the current.

Therefore, nearly all the energy may be thus delivered to

the arc itself without deduction. This fact tends to

neutralize the lower efficiency of light production in the
alternating arc, since the continuous-current arc on con-
stant potentials involves a dead-resistance loss. Any
comparison then, must, for practical purposes, consider
the total energy used in the branch in which the lamp
exists, and the light produced or emitted in directions

permitting utilization.

While the alternating arc, run from constant poten-
tials, is feasible, the difficulty of chattering and large va-

riations of current at starting results from the arrange-
ment, and any sudden fall of potential may cause a mo-
mentary extinguishment. Particularly is this the case
when the arc is of the " inclosed," long-burning type.

In such case, on account of the greater length of the arc,

it is peculiarly sensitive to influences which would affect

but slightly the ordinary open-air arc. With the open-air

arc a comprehensive set of tests made under the writer's

supervision disclosed the fact that various makes of car-

bon gave widely different results. It was found that the

length of arc or separation of the carbons for a given po-
tential was under equivalent conditions, quite variable,

and the curious fact was noted that with some makes of

carbon the variation of arc length with variations in the
potential of the circuit supplying the lamp were much less

than with certain other makes. Some gave excessive
variations of arc length with moderate variations of po-

tential at the arc, while others gave only moderate vari-

ations of arc length for considerable variation of poten-
tials at the arc. Of course, the latter are far the most
desirable carbons for practical use. The results in each
case were plotted as a curve, and comparison and super-

position of the curves showed the superiority of one or
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another brand. The curves showed also the arc length

for each kind of carbons for a given potential across the

arc, which it was important to know in selecting carbons
best adapted for alternating-current work. The car-

bon which gave the longest arc at the lowest potential,

and one which did not vary its length as much or more
than that obtained with other carbons for certain varia-

tions of potential, would practically be preferred, other
things being equal. It is too early to predict what part

the "inclosed" alternating arc may play in the future art

of arc lighting, but it probably will find a considerable
application.

(To be continued.)

THE WAGNER ELECTRIC MANUFACTURING
COMPANY.

For general excellence of design and detail finish the
direct current motors and generators turned out by the
Wagner Electric Manufacturing Company, of St. Louis,

Mo., will hold their own against the best in the land. It

is a difficult thing for either the consumer, accustomed
to buying electrical apparatus, or the layman, that knows
nothing at all about it, to be able to distinguish between
a really good machine and one which appears to be all

right on account of its paint and polish. While it is

impossible to instruct either the consumer or ordinary

Twenty K. W. Armature.

We want prices on a 400-light, incandescent dynamo
and switchboard and all apparatus, wires, etc., to light

the town of Elkin; say 100 to 150 16-c. p. street lights

and 30-35 stores and residences. Please state to your
advertisers our wants.

Elkin Manufacturing Co., T. J. Lillard, Treasurer,

Elkin, Surrey Co., N. C.

layman in the techniques of dynamo design, it is possible

to point out to them the best points of a good machine
and then trust to their common sense and powers of ob-

servation in any future case.

The magnetic circuit is the first thing that attracts our

attention, because if it is insufficient in dimensions or de-

parts from the simple rules of continuity in any way, a

View Showing Frame Construction. (Walker Elec. Mfg. Co.)

Sterling, Kas.—The Sterling Telephone Co. has been
incorporated by Melvin E. Richardson, Herbert K. Lind-
sey, John Anderson, Gustaf A. Anderson and Frank A.

Lindquist. Capital stock, $5,000.

Ashland, Ky.—The Lawrence Telephone Co. has been
incorporated by D. G. Putnam, D. L. Leffingwell and E.

C. Means. Capital stock, $12,000.

Toccoa, Ga.—The Toccoa Cotton Mill, W. A. Mathe-
son, president, will put in an electric light plant.

distorted field will result, which will be an endless cause
of trouble to those entrusted with the care and operation

of this machine.
The Wagner dynamo or generator betrays a frame con-

struction that is magnetically correct, with proportions

and cross sections that can never affect the operation of

the machine. Cast steel pole-pieces are used and their

faces enlarged so that the arc of embrace of each will in-

vite sparklessness and good commutation.
The armature of this machine or of any other, in fact,
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manufactured by the above company, is substantially segments, with mica insulation between, and has never

made, the core being built up of laminae to form a slotted been known to run with a loose bar, grounds, or evince

body, upon which the wire is wound. Very little waste the signs of any other possible defect.

fc~~

A rear-end view of 15 K. W. Generator. (Wagner Elec. Mfg. Co.)

'ITS

Front view of 15 K. W. Generator. (Wagner Elec. Mfg. Co.)

results from the style of winding indicated in the sketch,

and this reduction of idle wire is a point that no engineer

will fail to see the excellence and utility of.

The commutator is carefully built up of finely fitted

The shunt field coils are detachable and co-operate

with a series coil, which gives the machine the power of

close regulation.

Self-oiling bearings, that are likewise self-aligning,
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constitute an additional mechanical feature in the design

of the Wagner generator.

The brushes and brushholders are solidly built so that

the tightening of any part of it will not allow of further

motion but holds the carbon brushes, that are employed,

securely fixed, free from tremor or vibration, and collect-

ing current from the commutator, without sparks or

noise.

It might be well to mention that the frames of Wagner
generators are composed of a very high grade of iron,

.which, in conjunction with the cast-steel pole-pieces,

makes the magnetic circuit highly permeable to the mag-
netic influence.

The apparatus installed by the Wagner Electric Manu-
facturing Company runs as well after years of service, ac-

(A) The wiring of a newly-constructed building is apt

to betray signs of decay which will disappear after it has
thoroughly dried.

It is a well-known fact that insulation fails unless of

the best possible character, and particularly so after be-

ing exposed to moisture or dampness, if of an inferior

quality. It is impossible to consider tape, or any rubber
compound, without realizing that in the course of time,

especially under the influence of heat, it will dry up, crum-
ble, and become absorbent. The conduit in which it is

laid will protect it for a long time, possibly many years,

until the building is condemned ; but, if the wire is at all

exposed, faults will occur and remain. A well-wired

building should be free from grounds at the start if the

conduit and insulation used are of good quality. In spite

Cast Steel Pole Piece.

Standard Shunt Field Coil. Bi-Polar Self-Aligning Bearing. A Series Coil.

cording to the numerous testimonials they have received,
as it did when the armature was first started. It is a

great satisfaction to this concern to know that their ma-
chinery is held in high esteem by all that have had expe-
rience with it and the most conservative contractor will

say that it performs its work with the least possible atten-
tion and the greatest economy.
The New York office is at No. 711 Havemeyer Build-

ing, and is in charge of Mr. A. H. Mustard, an able agent
and manager.

of all precautions, at the fixtures and cut-outs may often

be found a ready source of trouble that can be traced and

removed.

INQUIRY COLUMN.

In this column ive shall endeavor to answer all questions relat-

ing to the science of electricity that may arise in the minds

of our subscribers.

(Q) DETERIORATION OF INSULATION.
New York, Aug. 10, 1897.

Electrical Age Publishing Co.
Dear Sirs : The rapidity with which grounds develop

in a newly-wired building is something extraordinary. I

have paid careful attention to the matter and from a long
experience, and from a series of far reaching tests, came
to the conclusion that a change occurs in the insulation

of so gradual a nature, in some cases, as to take a long
time to develop, but otherwise suddenly occurring, with-

out any preliminaries, as though the insulation underwent
a rapid deterioration. Any information of a general or

specific character bearing upon the subject will be thank-
fully received by, Yours respectfully,

J. L. Sanger.

Q.—USE OF PRIMARY BATTERIES.
Eaton, August 9, 1897.

Electrical Age.
Dear Sirs : For house lighting, is there anything that

will compete with gas outside of primary batteries ? Can
you suggest any means of lighting a house with a few

lights, say six, that will not be more expensive than pri-

mary batteries ? If primary batteries are used, which
is more expensive, a gravity or bluestone cell or an acid

battery ? Your answer is awaited by,

Yours respectfully,

A. G. Long.

(A.)—A thermo-electric generator using gas is cheaper

than a battery. If batteries are employed, acid cells are

the best to use; the immense number of bluestone bat-

teries otherwise required would be a great source of ex-

pense and bother.

(Q) KEROSENE ENGINE FOR ELECTRIC LIGHT-
ING ;.

Stamford, Conn., Aug. 2, 1S97.

Electrical Age Publishing Co.

Dear Sirs : Can a kerosene engine be used to drive a

dynamo without smell, expense and noise that would make
it objectionable for a 50-light plant? What substitute

can you suggest for the above in a case where gas is un-

obtainable and expense is a matter of careful considera-
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tion? Also, what engine is recommended for the purpose
which will run steadily, or, if this is impossible, how many
and what sized accumulators will be needed to supply a

full candle-power for ten hours 1

A Subscriber.

(A) A kerosene engine can be used to drive a dynamo
without any of the symptoms mentioned appearing in a

violent form. Gasoline engines are becoming popular
for electric lighting. A kerosene or gasolene engine will

not be expensive fuel consumers. L. J. Wing & Co., of

109 Liberty street, New York, sell a god electric light

engine run by gasolene.

it strictly up to date, in revising it every year, has given

us an authority on safe wiring, and one that if followed

carefully by the engineer and wireman will prevent any
misunderstanding with insurance inspectors throughout
the country. Mr. Cushing has been exclusively identified

with insurance interests in an electrical engineering

capacity for a number of years and has given the subject

of safe installation of electrical apparatus and wiring his

entire attention. The present edition of "Standard
Wiring" consists of 5,000 copies, and being the fifth edi-

tion of that number we have no doubt that a vast amount
of good has been accomplished towards standardizing

An Improved Installation in Every Detail and Wiring Connections, for Shunt-wound Four-Pole Motor, Designed Especially

for " Standard Wiring" by the General Electric Co., from the Author's Specifications.

A VALUABLE HAND-BOOK.

There is probably no hand-book on the subject of

wiring which has met with such universal favor among
engineers, central-station managers and contractors, as

"Standard Wiring" for Electric Light and Power, by

H. C. Cushing, Jr., Electrical Inspector for the Fire Un-
derwriters' Tariff Association of New York. Before

coming to New York to accept his present position, Mr.

Cushing was the electrician for the Boston Board of Fire

Underwriters, and in that capacity he conceived the idea

of not only compiling a valuable and practical book of

tables but also embodied in this little book every require-

ment for the safe installation of apparatus and wiring

from the Fire Underwriters' standpoint, and by keeping

the methods of installing and wiring electrical apparatus
throughout the United States.

The book not only treats in a brief, practical and sim-

ple manner, the recognized safe methods for inside

wiring, but contains almost all the necessary information

for outside work, such as pole-line installation, transform-

ers, lightning arresters and roof structures, with all the

necessary data as to dimensions, weights of various sizes

of wires between poles and many points of information

and ready reference for the central-station manager.
Mr. Cushing has confined himself mostly to practical and
complete tables for ascertaining almost all the necessary

information for even large and complicated lighting or

power installations without having to use pencil, paper

and complicated formuhe. For special cases, however,
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the book contains a collection of the most simple for-

mula: and rules, requiring no knowledge of any but the

simplest arithmetic. The practicability of the book is

shown by the following sample table, and the explana-

tion and examples accompanying it, and the sample illus-

tration which shows the proper and safe way of installing

a motor. The book is full of just such complete tables

and illustrations, and therefore commends itself to all

practical construction men.
which are worked out, will

the wiring table given on
The following examples,

show the method of using

page 48:
1. What size of wire should we use to run 50 16-candle

power lamps, of no volts, a distance of 150 feet to the

that the wire in use is a No. 12 B. & S. At what loss, or
" drop" are these lamps being operated ? First multiply

the amperes, which will be 29 (50 i6-c. p. no-v. lamps
take 29 amperes, see table on page 71), by the distance,

150 feet, and we get 4350 ampere feet. As we find in use

a No. 12 B. & S. wire we look for the vertical column
headed " Size B. & S." and follow it down until we come
to 12. With our pencil on the figure 12 we travel along
the horizontal line to the right until we come to the

nearest corresponding number to 4350, which we find to

be 4575- Then starting at this number we travel up the

vertical column and we find a loss of 15 actual volts, or

at a 12 per cent, loss, which would greatly reduce the

candle-power or brilliancy of his lamps.

WIRING TABLE FOR LIGHT AND POWER CIRCUITS.
Multiply current in amperes by single distance and refer to the nearest corresponding number under column of Actual Volts Lost, to find size of wire.

Volts. Percentage of Loss.

2000 1.7 1.5 1.4 1.2 1.1 1.0 0.75 0.5 0.45 0.4 0.35 0.3 0.25 0.2 0.15 0.1 0.05

1000 3.4 2.9 2.7 2.4 2.2 2.0 1.5 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 1

500 6 5 5.7 5.2 4.8 4.3 3.9 2.9 2.0 1.8 1.6 1.4 1.2 1.0 0.8 0.6 0.4 0.2

220 13.7 12.0 11.0 10.3 9.3 8.3 6.5 4.4 3.9 3.5 3.1 2.7 2.2. 1.8 1.4 0.9 0.45

110 — — 20.0 18.5 17.0 15.4 12.0 8.4 7.6 6.8 6.0 5.2 4.4 3.5 2.7 1.8 0.9

52 — — — — — — 22.4 16.1 14.7 13.3 11.8 10.3 8.8 7.1 5.5 3.7 1.9

Actual Volts Lost.

•Carrying
Capacity
Amperes.

Sire

B. & S.
35 30 27.5 25 22.5 20 15 10 9 8 7 6 5 4 3 2 1

300 0000

000

00

345*00 296400 271700 '2470(10 222300 197600 148200 98800 88920 79040 69160 59280 49400 39520 29640 19760 9880

245 274400 235200 215600 196000 176400 156800 117600 78400 70560 62720 54880 47040 39200 31360 23520 15680 7840

215 217525 186450 170912 155375 139837 124300 93225 62150 55935 49720 43505 37290 31075 24860 18645 12430 6215

190 172550 147900 135575 123250 110925 98600 73950 49300 44370 39440 34510 29580 24650 19720 14790 9860 4930

160 1 136850 117300 107525 97750 87975 78200 58650 39100 35190 31280 27370 23460 19550 15640 11730 7820 3910

135 2 108500 93000 85250 77500 69750 02000 46500 31000 27900 24800 21700 18600 15500 12400 9300 6200 3100

115 3 86100 73800 67650 61500 55350 49200 36900 24600 22140 19680 17220 14760 12300 9840 7380 4920 2460

100 4

5

68250 58500 53625 48750 43875 39000 29250 19500 17550 15600 13650 11700 9750 7800 5850 3900 1950

90 54250 46500 42625 38750 34875 31000 23250 15500 13950 12400 10850 9300 7750 6200 4650 3100 1550

80 6 43050

26985

36900 33825 30750 27675 240(10 18450 12300 11070 9840 8610 7380 6150 4920 3690 2460 1230

60 8 23130 21202 19275 17.347 15420 11565 7710 6939 6168 5397 4626 3855 3084 2313 1542 771

40 10

u
16975

10675

14550

9150

13337

8388

12125 10912 - 9700 7275 4850 4365 3880 3395 2910 2425 1940 1455 970 485

3(1 7625 6862 6100 4575 3050 2745 2440 2135 1830 1525 1220 915 610 305

22 14 6720 5760 5280 4800 4320 3840 2880 1920 1728 1536 1344 1152 960 768 576 384 192

15 16 4235 3630 3328 3025 2723 2420 1815 1210 1089 968 847 726 605 484 363 242 121

NOTE.—-In cas" a larger loss than any given in the table is required, proceed as follows :—Divide the ampere feet by 10 and then refer to column
of Actual Volts Lost divided by 10, from which we find the size wire as before. For explanation of above table see examples worked out on page 49.

centre of distribution with the loss of 2 volts ? First

multiply the amperes, which will be 29 (50 16-c. p. 110-

v. lamps take 29 amperes, see table on page 71), by the

distance, 150 feet, which will equal 4350 ampere feet.

Then refer to the columns headed "Actual Volts Lost,"

and as we are to have only a loss of two volts look down
the column headed 2 until you come to the nearest corre-

sponding number to 4350 and we find that 4920 is the

best number to use. Put your pencil on the number

4,920 and follow that horizontal column to the left until

you come to the vertical column headed "Size B. & S."

and you will find that a No. 3 B. & S. size will be the

proper size to use' in this case.

2. What size wire should we use to carry current for a

motor that requires 30 amperes and 220 volts and is

situated 200 feet from the distributing pole, the "drop"
in volts not to exceed 2 per cent. ? First multiply 30

amperes by 200 feet, as we did in the first example, and

we get 6000 ampere feet. Now look at the upper left-

hand corner of the table and you will see a vertical

column headed "Volts." Go down this column uutil you

come to t2oand follow the horizontal column to the right

until you come to the figure 1.8, which is the nearest

we can come to a 2 per cent, loss without a greater loss

or " drop." Place your pencil on the figure 1.8 and fol-

low down the vertical column of figures until you come
to the nearest corresponding figure to 6000, which we find

to be 6200. Then with your pencil on this figure follow

the horizontal column to the left and we find that a

No. 5 B. & S. wire is a proper size to use for the above

conditions.

3. Supposing we have occasion to inspect a piece of

wiring, and find a dynamo operating 50 16-c. p. no-volt

lamps at a distance of 150 feet, and our wire gauge shows

APPLICATION OF HYPERBOLIC ANALYSIS TO
THE DISCHARGE OF A CONDENSER.

BY ALEXANDER MACFARLANE.

(Concluded from page 69.)

We deduce the solution for the transition case by
means of the principle that in form it must agree with
what is common to the two general solutions. Now for
the hyperbolic case

q = A e
— at nt+ <p-\-

(«/+ <P)
Z

+

and for the circular case

hence for the transition case

q =» A e~ at
(q> + nt).

As A qi is represented by a length and A n by a linear
velocity, let them be denoted by the constants 2 c and 2 7.

Then q = 2 e~ at
(c 4- vt).

In the case of the horizontal projections the only com-
mon part is the first term of the series, namely 1 ; hence
£ denoting an arbitrary length, we have 2 e~ atb for that
projection Hence the primary form of the solution of
the differential equation in the transition case is

— *—at J
q = e

\
[b + i (c + vt) ] + [- b + / ( c + vt)

] f

.
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This is represented in Fig. 7, which is the transition

between Figs. 3 and 4. OP represents b + /' c, and O P 1

represents — b •{- i c ; O Q represents b -J- i {c -f- v t) and
O Q 1 represents — b -+- /

'

(c + v t) ; OM represents half

of the resultant of OQ and O Q 1
.

By putting in the conditions that 7 = o and q = Q when
/ = o, we obtain

q = Q e
— at {at + 1)

and I=— Q e~ at a 2
t.

The general differential coefficient is

d™q
( )= (— i)m Q e— atam 1 at— (m — 1) \ .

dtm
( \

Hence q is a maximum when t = 0, and has a point of

1

contrary flexure when / = — ; and / has a maximum when
a

1 2

t = — and a point of contrary flexure when / = — . Thus
a a

n n

we see that 1 takes the place of tan — or tanh
- —

,

a a

and that a takes the place of n.

Fig. 8 is the transition between Figs. 5 and 6. The
point R describes a uniform motion along the straight

line; OP is O R diminished at a uniform geometrical

wise the terms which dojnvolve /. The equation is doubly
satisfied by the independent vanishing of the two parts.

The preceding investigation has an important bearing
on the theory of the complex quantity, a theory which
lies at the foundation of algebraic analysis. The eminent
mathematician Cayley maintained that the complex quan-
tity a + ib is the most general magnitude considered by
algebra, and that were it fully investigated the science

would become totus teres atque rotundus. The current
doctrine among mathematicians is thus stated in a re-

cent able work on alternating currents, where from the

nature of the subject the circular complex quantity is a

fundamental idea:

"Within the range of algebra no further extension of

the system of numbers is necessary or possible, and the

most general number is a -f- ib, where a and b can be in-

tegers or fractions, positive or negative, rational or irra-

tional." tLet the question be limited to the algebra of

the plane although that is in truth an arbitrary restriction,

for spherical trigonometrical analysis is as much algebra
as is plane trigonometrical analysis. The preceding in-

vestigation shows that the ordinary complex quantity is

only one-half of the whole subject of plane algebra; for

parallel with the circular complex quantity we have a

hyperbolic complex quantity, and for every theorem
about the former there is an analogous theorem about
the latter. If the one is within the domain of algebra,

so is the other. Here we have another instance of the

danger involved in predicating impossible.

\ Steinmetz, Alternating Current Phenomena, p. 405.

X, =

X2
=

— a -f V — li V a?

— a — V — 1 i V a2— b

rate, O Q is the vertical projection of O P. The path of

P is perpendicular to O A at the point O, whereas in the

hyperbolic case it makes an angle of 45 .

If attention is restricted to real roots, it is difficult to

see why the transition solution is not of the form q = Ae
~~ at

, nor is the matter made very clear in treatises on
Differential Equations.

The preceding investigation throws new light on the

theory of the quadratic equation. The current theory

may be stated as follows: A quadratic equation has either

two real roots or two imaginary roots, the separating

case being when the roots are equal. According to the

results of the preceding investigation, the theory should

be stated as follows: So far as real roots are concerned,

a quadratic equation has either two such roots or else

none, the separating case being where they are equal.

The two general cases are the real and the impossible.

As regards complex roots, a quadratic equation has either

two conjugate hyperbolic roots or else two conjugate

circular roots, the separating case being where they are

straight-line. Consider the quadratic equation x 2 + 2 ax

+ b = o.

bolic, and
If a 2 is greater than b, the roots are hyper-

x

Xa

x
= _ a 4- i/ - 1 i v a~ — b

Ti s/ a 2 —b
If we substitute either root in the equation, we shall

find, just as in the case of the circular roots, that the

terms which do not involve i cancel one another, and like-

Fig. 8.

THE NATIONAL ELECTRICAL CODE.

(Concluded from page 85.)

The rules of the National Board of Fire Underwriters
are now printed with the following note :

"The National Electrical Code, as it is here presented,
is the result of the united efforts of the various Electrical,

Insurance, Architectural and allied interests, which have,

through the National Conference on Standard Electrical

Rules, composed of delegates from the following associa-

tions, unanimously voted to recommend them to their re-

spective associations, for approval or adoption.

. "American Institute of Architects.

"American Institute of American Engineers.
"American Society of Mechanical Engineers.
"American Street Railway Association.
" Factory Mutual Fire Insurance Companies. •

"National Association of Fire Engineers.
" National Board of Fire Underwriters.
"National Electric Light Association.

"Underwriters' National Electric Association.

"And as soon as meetings of these associations are
held and action taken, the fact will be noted."
These rules received the approval of the National Elec-

tric Light Association at its meeting at Niagara Falls,

held June 8th of the present year, and will, undoubtedly,
receive the approval of the other associations represented
in the National Conference; so that now for the first time
a " National Electrical Code" is issued, stamped with the
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approval not only of the insurance interests, but also of

the national societies of electrical, architectural and allied

interests.

From the foregoing sketch it is evident that the under-

writers have from the beginning availed themselves of the

advice and suggestions of the electric interests. The
1885 edition of the New England Insurance Exchange rules

was prepared with the "aid of some of the leading elec-

tric light people." Insurance representatives were pres-

ent at the Baltimore meeting of the National Electric

Light Association in 1885, and while that association

took no action on the rules which came from this and
later meetings, they were recognized and adopted by the

Boston Board and New England Insurance Exchange in

1889. The rules of the New England Insurance Ex-
change issued in 1890 were submitted to and approved
by the New England Electric Exchange, and when the

Underwriters' National Electric Association was organ-

In the joint meetings between the code committee of

the National Conference and the electrical committee of

the Underwriters' National Electric Association the ut-

most harmony has prevailed, and suggestions from either

have been most courteously considered by the other.

If the Underwriters' National Electric Association had
not been formed for the purpose of uniting the many in-

dependent underwriters organizations, and had it not been
for their ready and cheerful co-operation, it is probable

that the National Conference could not have brought
about the result for which they were working. The ef-

forts of the members of the code committee of the Na-
tional Conference to secure harmony and uniformity are

most certainly appreciated, not only by the electrical but

by the insurance interests as well.

As matters now stand the Conference has accomplished
its work, and has adjourned. The organization remains,

and the work that it has done stands as a precedent, so

Imperial Electric Company.

ized in 1892, it took as a basis of its rules those which
had been formulated in 1891 for the National Electric
Light Association by the Electro-Insurance Bureau. The
rules fwepared by the Un-derwriters' National Electric Asso-
ciation were submitted to and received the hearty approval
of, representative electrical experts. The insurance inter-

ests, however, have always felt that it was their province
to settle what should be the electrical equipment of risks

which they insured. This course has always been pur-
sued in. England, where the Phoenix Fire Office Rules are
practically the only ones recognized, and it is a position
which can be well defended,' and must be admitted to be
entirely reasonable. It is equally true that the under-
writers should not be arbitrary and overbearing, and
should make their rules as favorable to the electrical in-

terests as the overcoming of the fire hazard will permit
;

and we believe that the facts show that this course has
been generally maintained.
The principal reason why harmonious relations between

the electrical and insurance interests in the matter of uni-
form rules has not sooner been reached is, we believe, be-
cause there was no organization through which the elec-

trical, architectural and allied interests could be reached
until the National Conference on Standard Electrical
Rules was formed. For the same reason uniformity of
rules in the various insurance boards was not accomplished
until the formation of the Underwriters' National Elec-
tric Association, an organization through which the va-
rious boards could be reached, and in which they had a
voice. Just as soon as this association was formed, uni-
formity of rules, so far as the insurance interests were
concerned, became an accomplished fact, and just as soon
as an organization of the other interests was formed, com-
plete uniformity of rules was secured.

that, should occasion ever again demand, the machinery
could be easily put into motion.

It is recognized that from time to time changes in the

rules will have to be made to meet the natural growth in

electrical lines; it is, however, felt that considering the

very satisfactory results now secured, and the slight

changes needed in all probability for several years to

come, that the Underwriters' National Electric Associa-
tion is the most available body to charge with this work
of revision, for the immediate present.

To keep the Conference in commission to do this work
is rather difficult, as it requires more time and attention

from men otherwise very busy, than the needs seem to

warrant.

It is the purpose of the Underwriters' Association to

give in the future, as it has endeavored to do in the past,

the fullest hearing on all criticisms, and the members of

the National Conference will be fully welcomed and with
full privileges of voting at the Underwriters' meetings,
thus giving the very largest liberty and breadth to the
make-up of the Underwriters' Association.

NEW IRONCLAD SLOW-SPEED MOTOR.

The Imperial Electric Company, 140 Washington street,

New York, have recently placed upon the market a slow-

speed multipolar motor for direct connection to individ-

ual tools such as lathes, planers, printing presses, power
presses, organs, pumps, sewing machines, etc., thus ob-
viating the use of step-down pulleys and unnecessary
shafting.

The usual method in designing motors is reversed in

this case, inasmuch as the armature is stationary and the
field revolving. The armature is built up of very soft
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iron disks, slotted to receive the winding, and when
completely wound and connected makes a practically in-

destructible armature.
There are several advantages gained by having the ar-

mature and field thus constructed. First, since the fields

of a motor are always much heavier than the armature,
the centrifugal force, due to the revolving of the field,

enables it to take up any sudden change of load without
diminution in speed and making it more efficient electric-

ally, it taking less free current to overcome the losses.

Likewise, the armature being stationary, it is a very sim-
ple matter to more thoroughly insulate for high potentials

and, as there is no centrifugal force on the part of the

armature, no binding wires are necessary.

The motor is absolutely ironclad and dust-proof, and
will not be damaged by rough handling. There is an
entire absence of sparking under wide variations of load,

which result is obtained by making a strong field in the

air gap ; also a uniform gap with a uniform armature
winding, thereby eliminating the back currents which are

so liable to flow through the different circuits of a multi-

polar machine.
The temperature rise in the armature does not exceed

35 degrees C. after a continuous run of ten hours with 25
per cent, overload.

We herewith give a table of the smallest machines that

the company build, the larger sizes being in the course of

construction :

Covington, Ohio.—The Covington Telephone Co. has
been granted permission to string wires and operate a new
telephone system between this city and Newport.

i. p. Speed. Weight. Floor Space. Efficiency.

X 35° 90 9 in. by 16 in. 65 per ct

y* 600 100 9
M " 16 " 67 "

¥a 600 100 9
m " 16 " 69.5 "

1 55° ISO 12 " " 18 " 71 »
i# 55° i55 12 " M 18 " 73 "
2 475 220 14 " " 18 " 77 "

POSSIBLE CONTRACTS.

Portsmouth, Va.—The Portsmouth Street Railway Co.
has been granted permission to build a trolley line in the
city.

Colorado Springs. Col.—An electric road is to be con-
structed to connect with the Cripple Creek gold camp.

Mazeppa, Minn.—An electric light plant is to be run in

connection with Rust & Mason's flouring mill at Forest
Mills.

Madison, Fla.—Wm. S. Jordan, chairman of Electric

Light Committee, may be addressed concerning erection

of proposed electric light plant.

Scranton, Miss.—The Mayor may be addressed con-
cerning water and electric light plants.

TELEPHONE NOTES.

Hagerstown, Md.—R. B. Hazlett, of Norfolk, Va., has

been granted a franchise for the construction and opera-

tion of a long-distance telephone system, to cost $30,000.

Trenton, N. J.—The Standard Telephone and Tele-

graph Co. have filed a certificate with the Secretary of

State surrendering its local franchise.

NEW CORPORATIONS.
Kansas City, Mo —The South Side Electric Light &

Power Co. has been incorporated by Henry Pfeffer, L.

A. Schueffer and G. C. Hale. Capital stock, $30,000.

Charlestown, W. Va.—The Hays Construction Co. has
been incorporated by F. J. Hays, J. K. Hays, O. B.

Loose, C. H. Loose, and F. J. Clary; for the purpose of

constructing railroads, telegraph and telephone lines, etc.

Capital stock, $100,000.

New York, N. Y.—The Valley Vital Carbon Brush Co.
has been incorporated by Darius A. LeValley, John V.
Clarke, Edward J. Lewis, J. Ralph Hartnett and William

J. Creed; to manufacture commutator brushes and elec-

trical devices. Capital stock, $25 000.

New York, N. Y.—United States Electrical Supply Co.
has been incorporated by William J. Clarke, T. Channon
Press, and Charles P. Sheridan; to manufacture electrical

supplies and erect electrical plants. Capital stock,

$10,000.

Kankakee, 111.—The Kankakee, Wilmington and Mor-
ris Electric Railway Co. has been incorporated by Frank
B. Handwork, Thomas J. Diven, August D. Ehrich, Cy-
rus L. Bennett, Philip I. Cromwell, Julius L. Lins, and

J. A. Henry; to build an electric road to start in Kanka-
kee, run through Wilmington, and thence to Morris.

Capital stock, $50,000.

WILLIAM TAYLOR, formerly of the paper "Elec-
tricity," has just returned from his trip around the world.

He won the prize offered by The Evening Telegram to the

one guessing the nearest to McKinley's plurality. Mr.
Taylor is manager in New York for the Hart & Hegeman
Manufacturing Co. of Hartford, Conn. The New York
office of the above company is in the Mail and Express
Building. The famous Hart switches require but little

introduction to the reader's notice, being one of the best

known and best made in this country.

ARC
LIGHTWESTON
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CHEAP, RELIABLE, AND VERT
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change of 1-10 of one ampere can be seen
from a considerable distance. Three
different ranges

:

No. 1—6.8 6.8 7.8 amperes In 1-10 am-
pere dlr.

No. 2—8.6 9.6 10.6 amperes in 1-10 am-
pere diy.

No. 3—9.5 10.5 11.5 amperes in 1-10 am-
pere dir.
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Fig. 4—Three-phase Vertical Triplex Pump Driven by 5 H.-P. Induction Motor.

Fig 5—Double-acting Horizontal Triplex Pumd 75 H.-P. Induction Motor.

ELECTRICITY IN THE COAL MINE.

The comparatively recent developments in the manipu-
lation of alternating current electricity have, in broaden-
ing the whole field of electrical application, extended the

use of the current also in the mining industry and given

to the mine operator a system extremely efficient and
flexible both in its distribution and adaptation. The al-

ternating" current possesses one great advantage, among
others, which no other system presents, in the ease with

which the voltage may be varied. This is done by means
of transformers, and allows the electricity to be trans-

mitted at a high voltage, and consequently cheaply, over

long distances, to be transformed down at the point of
utilization. It also allows of the use of motors which,
equally effective in their performance with direct-current
motors, are free from commutators and moving contacts,
and consequently from sparking, as well as from other
shortcomings.
To the mine operator the alternating current system,

or rather a modification of it, known as the three-phase
system, offers special advantages. Mines many miles
apart may be operated by current generated at a single
.central point, situated where it can be procured and dis-
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tributed most economically. The electricity, transmitted

at a suitable high voltage, on reaching the mine mouth, is

reduced in pressure and the wires taken down the shafts

carry a low voltage current only. It can then be used
not only to drive the mine machinery, but also to light

To the cutting of coal by machinery the three-phase

system seems peculiarly suited. The chain coal cutter

illustrated shows the latest type—a stationary frame and
travelling carriage carrying the motor, driving gear, feed

gearing and cutting chain. The motor is an induction

30 H.-P. Hoist and Induction Motor.

the arc and incandescent lamps on branches from the

same main circuits, at even a lower voltage than that used

for the machines. In case continuous current is required

in lieu of alternating, as for the operation of mine loco-

motives, the alternating current can be converted into

continuous in a rotary converter, and the voltage of the

latter current regulated to the necessary pitch for the

new use. Furthermore, although three wires are used

with the three-phase system, and two with the direct, the

cost of the three wires is one-quarter less than that of the

two wires, allowing the same loss in transmission and

using the same initial voltage.

The development of electric mining machinery to be

motor laid on its side. It has neither commutator brushes
nor moving contacts, and as it cannot spark can be used
in gaseous or dusty mines where a spark might result in

a costly disaster. The windings of the motor are sta-

tionary coils embedded in metal and protected from in-

jury, and as these coils are separately formed and insu-

lated, they may be readily removed and replaced. The
motor is entirely enclosed, and no starting box being
necessary complete control is given by a simple enclosed
switch. The motor stops work the moment it is over-

loaded and the machine is thus subjected neither to strain

nor breakage. The shaft of the motor is vertical and
runs at a low speed, allowing the chain sprocket wheel to

Chain Coalr Cutter.

operated on the three-phase system has been carried for-

ward vigorously by the General Electric Co., and con-

vinced of the advantages of the system, while recognizing
the need of propaganda, it equipped a large freight car as

a central three-phase station, with boiler, engine, alter-

nator and station equipment complete. This was held

ready for installation at the mouth of the mine of any
operator desirous of investigating the economy and effi-

ciency of the system. The installation made, station and
mine apparatus were left with the operator. He was then
placed in a position to watch both generating and oper-

ating machinery and judge for himself. This car was
never long out of requisition.

be driven by a single reduction spur gear, thus avoiding

on the main drive both worn and bevel gears. The feed

gearing is driven by a worm at the lower end of the arma-

ture shaft. The backward thrust of the feed gearing is

taken by a single rack, so located as to compensate
largely for the side thrust of the chain as it cuts the coal.

Into this rack mash two pinions, one for the forward and

one for the backward motion of the carriage. The re-

verse lever at the back of the machine throws clutches in

or out of these gears and is arranged to throw automati-

cally when the end of the cutter travel is reached. A
characteristic feature of this cutter is the small amount of

gearing employed and reduced number of wearing parts.
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The chain is arranged to take three shapes of bits,

each form cutting grooves about one and one-half inches

deep, separated from the next groove by a ridge of coal

which is broken down by the links. The cut is about

four inches high by thirty-six inches wide, and the bits,

made in the form of an arc of a circle, can be set out as

required. This gives a great advantage in sharpening, as

no part of the bit except the cutting edge needs redress-

ing and all of the steel may be used up. The chain is

built to stand the strain and the vibration of the cutter.

The bit links are of tough phosphor-bronze, and the strap

links are steel drop forgings of such shape as to bring all

the strain directly upon the solid forgings and not on the

rivets.

In rooms where the proper clearance can be obtained,

this coal cutter can be shifted, or moved from the first

position ready for the second cut in an average of two

tion beyond an occasional oiling, and needs no attendant

to start or stop it. It can be operated by a switch from
the engineer's office at the mine mouth.
There are different types of electric mine pumps, but

the three-phase pump presents features of excellence

similar to those noted in the coal cutter. Our illustra-

tion shows a Knowles four inch by six inch vertical triplex

pump, with a capacity of sixty gallons a minute against

300 foot head. It is driven by a sparkless induction

motor of five H. P. capacity mounted on the same bed
plate as the pump and driving it through a double reduc-

tion. The weight of the motor and pump complete is

about 2,480 lbs. Another type of three-phase pump is

shown. This is a Knowles seven and one-fourth

inch by twelve inches double acting horizontal triplex

pump, having a capacity of 600 gallons a minute
against a head of 200 feet. The motor is also of the

Method of Operation.

minutes, it being understood that the props are away
from the face, the floor reasonably smooth and the face

of the coal properly squared. The time of loading and
moving the cutter from room to room will average about

fifteen minutes, provided the rooms are adjacent. The
time required for setting the bits will average ten minutes.

The cutter has in favorable coal, where other conditions

were rather unfavorable—such as roof, props, track, etc.

—

been able to average eight cuts or runs, each thirty-six

inches wide, per hour, or at the rate of 240 lineal feet per

ten-hour shift. The conditions can scarcely be so un-

favorable that it will not always be able to average at

least four runs per hour.

An approximate idea of the number of machines re-

quired for any particular mine can be obtained from the

following formula, which gives the tonnage output:

(Number of ft. face per 10 hr. shift) X

(depth undercut) x (height coal)

= Number of tons of mine coal.

27 cu. ft.

To reduce this to lump coal the percentage of fine coal

that passes through the screens from pick-mining is ascer-

tained. The percentage of lump from the machine will

then be twenty-five per cent, greater than when produced
by pick or hand labor. The amount of powder to shoot
or break down the coal is also largely decreased. Any
coal that would require ordinarily an eighteen inch car-

tridge to break down, will require, when the same coal is

properly undercut with the machines, an eight inch car-

tridge for the same or a greater amount of coal.

Accompanying the cutter is the electric mining pump,*
which presents the great advantage of portability, which
renders the electric pump superior for mine work to

pumps driven by any other method. With an electric

pump the pump shaft is free from all machinery. It con-
tains only the conductors and discharge pipes. Indeed,
the three-compartment shaft so common in mines, one
for pumping and the other for hoisting, can, by the use
of the electric pump, be reduced to two, as the discharge
pipes and wires which occupy so little space can be
placed in one of the hoisting compartments. Further-
more, with an electric pump, deleterious and often disas-

trous effects inseparable from the use of steam are ab-

sent. Moreover, the three-phase pump requires no atten-

sparkless induction type, but of seventy-five H. P. capac"
ity, and the outside dimensions of the combination of

motor and pump are nine feet high, six inches wide and
twenty-five feet by six inches deep. This mine pump is

now in use in Mexico.
This description of three-phase mining machinery

would be incomplete without an illustration showing the

application of the induction motor to the hoist. In the

sketch it is rated at 3300 pounds at 200 feet per minute.

The drum is four feet in diameter and five feet between
flanges. It is fitted with friction clutch and usual hand
brake, and is stopped, started and reversed by a cylindri-

cal switch or controller. The lever at the left of the con-
troller is connected to the resistance switch by a cam,
and is used for short-circuiting the resistance in the

armature as the motor comes up to speed. The motor is

a standard General Electric thirty H. P. motoi, with the

denomination of 8-30-900.

Generally speaking, the use of electric mining machin-
ery reduces materially the amount of dead work and, in

the case of the cutter, reduces the amount of haulage.

These two factors alone result in a decreased cost of

mining, and although it is difficult to state the extent of

the saving, the practical operator will be able without
effort to realize the benefit derivable from the use of

electric mining machinery. Beyond those already men-
tioned the following may be enumerated: Ventilating

fans may be placed in any part of the mine and be driven

by motors; partitions can be lighted by incandescent
lamps; the coal can be hauled by electric locomotives,

and all with no greater encumbrance in the mine work-
ings than some small wires strung on porcelain conduc-
tors out of sight, almost on the roofs.

BISHOP WIRE will be used in the installation of forty

Sprague elevators in London, England. They will carry

the people up and down from the Underground Railway.

Bishop wire is used in the big Astoria Hotel in which
Sprague elevators have been installed. The Crocker-
Wheeler Company will use Bishop wire in installing elec-

tric ventilators in the same hotel. The reputation this

wire has secured is entirely due to its good qualities,

insulation and durability being its most prominent char*

acteristics.
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*A NEW FORM OF INDUCTION COIL.

BY ELIHU THOMSON.

The induction coil presently to be described, it is be-

lieved, constitutes a new type of employing the principle

of a "substitute primary" or "secondary primary,"

which principle has been applied by me in a variety of

ways.

The prime object of this coil is to permit the direct

connection to circuits of considerable potential for obtain-

ing energy for the production of high potential discharges

s much superior to the counter e. m. f. of b. Two syn-

chronously revolving break-pieces, e, f, which may, in

fact, be combined into one, are used ; e is for governing
the intervals of passage of current in coil p and connec-
tion of condenser c across the break or interruption

periodically made between one terminal of p by a brush g

and a metallic segment on e occupying a considerable arc

on its periphery. Brush h connects to main n. Back of

the main segment on e is a small condenser segment in

continuous connection with one side or foil of the con-

denser, and the other side is connected to the other term-

inal of p, or that leading direct from line /. The con-

like those of a Ruhmkorff coil for working Rontgen ray

vacuum tubes, and for such like purposes. The object,

also, was to avoid the employment of banks of lamps or

storage batteries, and to limit the energy consumed to

only that amount required to work the coil itself. Fur-

thermore, no larger condensers than those ordinarily used

with an induction coil of equal capacity are needed, and

no air-blast, while the coil as a whole is still available as

an ordinary Ruhmkorff without change in its structure or

connections.

To illustrate the principle, reference is made to Fig. i,

where/ n represent connections to mains at, say, no
volts difference of potential ; n is an iron wire core

around which are wound two coils, one over the other,

either of which may, of course, be the primary. The in-

tact maker and breaker f has a segment which is in con-
tinuous connection with one terminal of battery b to be
charged, and which touches a stationary brusn j, at or
about the time of the break between brush g on the main
segment of e. The battery b may have terminals by
which it may furnish current while being charged.
Now let the break-wheels e and f be given rapid revo-

lution, say, 10, 20 or 30 per second. The contact of
brushes G and h with the main segment of e passes cur-

rent for a certain considerable fraction of the revolution,
at full line potential of no volts, through primary p.

The current rises gradually during this period, and may
at the end attain a value of one ampere, more or less.

With slow revolution it would be limited by the resistance
of p chiefly, but at rapid rates, the time constant of p

i-ig. 2.

ner coil p in the figure is made the primary, and is wound
with many turns of comparatively fine wire. For no
volts it may have some thousands of turns and be wound
with a wire safe for .5 to .75 ampere. The outside wire,

S, may be coarse or fine. In the figure it is quite coarse

and of relatively few turns, since it is assumed to give

low potential and large current. The coil s is so propor-

tioned as to be practically almost short-circuited at

intervals by its load at b, which is three cells of storage

battery in series, for example. The object is assumed to

be that the batteries are charged by transference of en-

ergy from coil p to s at low potential in s. The coil s

should have ample copper so as to lower its internal re-

sistance as much as possible ; the resistance of the cells

b should be low ; and the average voltage of discharge of

A paper presented at the 14th General Meeting of the American
Institute of Electrical Engineers, Eliot, Me., July 26th-28th, 1897.

acting as a self-induction, determines the ultimate value
of current before breaking. Upon the break of brush g
with the main segment it touches the condenser segment,

•which is thereby put across the break, but the circuit of s

is also closed by contact of segment on f with brush j.

The condenser receives only a small charge on account of
the circuit of s having been closed. In fact, the break at

g with main segment of e would be nearly sparkless with-
out the condenser c, but what slight self-induction is not
wiped out by the mutual induction of the currents in s

and p is very easily taken care of.

The magnetizing of the core 11, or absorption of en-
ergy is by P, while delivery of energy is by s acting as if

nearly on a closed circuit. This condition, however, does
not involve much waste of energy if the ohmic resistance
of the circuit of s be low enough. Here, then, is a trans-
fer of energy from one circuit to another, while the cur-
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rents are direct currents in each circuit. To insure this

being the case in s, the time of contact of segment on f

with brush j must be selected so as not to permit any re-

versal, i. e., the break of said segment with k must be
timed to be made on the cessation of the first impulse or
discharge from s. To do this an ammeter, responding to

direct currents only, placed in the battery circuit, or in

the leads from s, will indicate a maximum direct current
when the segment f is of proper extent, and less under
other conditions.

With the principles of the above apparatus in mind, it

is easy to understand the action of my new form of in-

duction coil, which may be described, briefly, as follows:
The iron core 1, Fig. 2, of the induction coil, is wound
with the ordinary coarse primary coil and terminals pro-

volts, or more. On the break of this circuit at brush g
the ampere turns, so to speak, are shifted suddenly into

circuit of s p, closed on itself by j f. The consequence
is that even at slow breaks no spark occurs at the rup-

ture of G e. As soon as the current has been fully estab-

lished in s p on short-circuit, and after brush q has got
entirely away from all metallic connections on e, the main
segment of f breaks the circuit of s p, which is conveying
a very heavy current at low potential. The condenser c
is put instantly across the break, and the spark flies be-

tween terminals 1 1. In this way a coil of the size of a

six-inch Ruhmkorff gives a torrent of six-inch sparks,

with an average current from a 1 10-volt line of about one-

half an ampere. A simple motor or clock-work may be
used to drive the break-wheels e f, which are made of

Direct-Connected Gas Engine and Dynamo, (Westinghouse Machine Co.)

vided therefor. Then a coil of intermediate gau^e, be-

tween the inner primary and the outer secondary is wound.

It is to be capable of being connected across a circuit of

no volts as with coil p, Fig. 1. This coil is the true

primary or energy supplying coil, but for convenience

and saving of wire I prefer to connect it in as the under

portion of the real secondary circuit. It thus becomes
useful as a part of the secondary itself and, having several

thousand turns, adds a considerable fraction to the total

potential of the secondary. The secondary is, as usual,

of quite fine wire of many thousands of turns, well insu-

lated throughout.
,

In Fig. 2 the coarse coil is marked s p, and the inter-

mediate coil p s, while that outside is marked s. The
functions of the coils s p and p s are to act as secondaries

and primaries alternately. This is, in fact, an essential

function of s p, but is only incidental to coil P s, having

been connected into the secondary circuit s, whose term-

inals are at 1 1. The break-wheels e f are like those of

Fig. 1, except that in f there is a much shorter main seg-

ment and a condenser segment following, as in e. There
is no battery in the circuit of s p, but it is put on dead
short-circuit at intervals, just at the time p s is broken.

Coil p s receives current from line at/ «, at 100 to 200

fair diameter to insure accuracy in operation. The best

results are only to be obtained when the proportioning of

the parts is carefully done, and with a knowledge of the

result to be obtained.

The discharges are indistinguishable from those of a

similar Ruhmkorff. In fact, the coil described might be
used with the same condenser c as an ordinary Ruhm-
korff coil energized by batteries. In this case the ter-

minals of the coil section p s are disconnected, brush j

lifted and battery inserted between brush g and terminal

of s p, which goes to j in Fig. 2. The break-wheel, e or

f, when run with low potentials may be immersed in

water in the usual way to facilitate sharp breaks, but the

apparatus has been very successfully run, at full output,

dry, or a little heavy oil on the break suffices. Also, the

flux of current in s p may be made by a magnet to break
its own circuit under water when the current has risen to

a predetermined amount. In other words, it may be pro-

vided with the usual automatic break, damped or ad-

justed not to get into tremulous vibration. It will be
seen from the above description that a new way of ener-

gizing an induction coil, or other transforming apparatus,

has been embodied and that it consists in the rapid sub-

stitution of secondary and primary functions in coil s p.
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GAS ENGINES FOR ELECTRIC LIGHTING.

The ideas of M. Beau de Rochas have been incorpo-

rated in the construction and design of the Westinghouse
gas engines. The Otto Cycle is the name given to the

method, attributed by the Westinghouse Machine Co. to

Rochas, which forms the chief basis of their work. A gas

engine of effective government will require perfection in

certain respects that will add to its general reputation.

They are mechanical fitting and simple regulation. The
general action of the Westinghouse gas engine is briefly

outlined :

- The first outward stroke of the piston draws in a

charge of gas and air, the return stroke compressing it.

This charge of explosive mixture is ignited when the

crank passes the centre. The combusted gas escapes at

the next stroke ; the cycle of operations being similarly

continued. Each four strokes of the piston mean but one
explosion, i. e., taking mixture, compressing it, exploding

tion that it was decided to make further tests with the

object of reconciling the differences or determining what :

the real facts are.

In our investigations, more attention has been paid to I

the actions which take place when one kind of material is '

subjected to tests while the conditions are varied, rather i

than a great number of tests on different materials, under
j

the same conditions.

In fact, .it has been deemed wise to conduct all the

tests on one kind of material, it being safe to conclude
,

from results previously obtained that the action on it
|

would be quite similar to that produced on other samples.-,

Therefore, the ordinary "red fibre" insulating material
;

having the general appearance of thick red paper, has
been selected. Its thickness is about .009 inch.

The Apparatus.

This consists of two distinct parts, viz: the device for

heating and that for testing the insulation resistance.
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it, and expelling it. There are two strokes to a revolu-

tion ; therefore a single cylinder gas engine, as de-

scribed, has but one explosion or two revolutions. Regu-
lation and constant speed are unattainable in conse-

quence. The Westinghouse gas engine is double cylindered;

there is one explosion to each revolution. A steady speed

is possible and, is actually obtained. No entire depend-

ence is placed upon the fly-wheel for the preservation of

a uniform speed. The gas engine in the illustration com-
pares favorably with the best steam engines for regulation

and constant speed. It may be said that the Westing-

house Machine Co. have added greatly to the possibilities

of electric lighting by their perfected gas engine. Large
electric plants may now be operated with a minimum of

attention.

Isolated plants of the above description will become an

indispensable accessory to large flats and apartment
houses ; a boon to factories and suburban residents.

THE EFFECT OF HEAT ON INSULATING
MATERIALS.*

BY PUTNAM A. BATES AND WALTER C. BARNES.

A paper on this subject was presented before the
American Institute of Electrical Engineers on May 20,

1896,1 by Messrs. Sever, Monell and Perry. In the dis-

cussion which followed the results were questioned by
several members, and Mr. C. F. Scott cited some investi-

gations of Mr. Skinner, who obtained curves which dif-

fered very considerably from those shown in the paper.J
This left the subject in such an unsatisfactory condi-

* A paper presented at the Fourteenth General Meeting of the
.American Institute of Electrical Engineers, Eliot, Me., July 26th-

.'28th, 1897.

f Transactions, vol. xiii, page 223.
• jlbid, page 237.

The heating apparatus consists of a single electric heater*
having a radiating surface of 47 square inches. This is

nothing more than six resistance coils tightly packed with
asbestos in a short sheet iron cylinder, whose lower end
is open. The terminals come from the ends of this set of

resistance coils through the bottom of the heater, and are
then connected through a suitable switch to a no-volt
circuit. This heater is supported on three porcelain insu-

lators, which rest on a slab of slate one and one-half
inches thick and one foot square. The heater takes ex-
actly four amperes of current when all other resistance is

cut out of the circuit.

Around the heater is placed an earthenware cylinder
one foot high and nine inches in diameter. This provides
an excellent method of keeping the heat in, and together
with the electric heater secures perfect regulation of
temperature. The terminals of this heating circuit are
brought directly down and out from the heater through
the base slab of slate to the terminals of a no- volt light-

ing circuit, and are thus kept entirely separate from any
other part of the testing apparatus.

, Resting on an asbestos collar and at a height of about
two inches above the heater, in the earthenware cylinder,

is placed a circular iron plate ^-inch thick, which is one
terminal of the testing circuit itself and is connected to

one binding post of a Thomson high resistance galvano-
meter; a standard megohm being placed in series between
the two.

The insulating material to be tested is wrapped on an
iron cylinder three inches in length and having an external
diameter of .875 inch, the insulation not quite reaching
to the ends of the cylinder. The insulation is then
wound with No. 26 B & S bare copper wire. This wind-
ing makes the other terminal of the testing circuit, and is

(Concluded on page 120.)

* Transactions, vol. xiii, page 223.
* Transactions, vol. jciii, page 237.
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INFLUENCE OF COLD UPON CONDUCTORS.

Perhaps one of the most interesting departments of

science is that which treats of heat and cold. The rel-

ative meaning of these two is clearly evident to the sci-

entific mind, and although it has been possible for the

reader of scientific literature to grasp the idea of an abso-

lute zero it has not been possible to reach even theoret-

ically the highest attainable temperature or to presume
in any way that it is limited to a certain number of thou-

sands of degrees. Some famous experiments have been

made in France and Germany with exceedingly low tem-

peratures. Alcohol has been reduced to the consistency

of a heavy, viscous fluid, hydrogen and oxygen frozen

solid and air, under the influence of compression and cold

turned into a liquid and solid. It has come under the

notice of certain minds that the application of cold to

conductors has been effective in reducing their resistances.

The limit of temperature reached has always been above
absolute zero, although experiments made for that pur-

pose, the securing of an absolute zero, are continually in

progress. At absolute zero all conductors would pre-

sumably have no resistance, and it is evident that con-

ductors of varying resistance would, when exposed to

very low temperatures, gradually converge, more or less

rapidly towards a zero point. It has been proposed, in

view of the fact that metals lose more and more of their

resistance when exposed to very low temperatures, to

examine into this subject closely, to see whether it will

have any commercial value. Dr. Matthiessen has given

an empirical formula, used for the determination of a

metal's resistance, with increasing temperature. It might
possibly be modified for the purpose of determining the

resistance of a metal exposed to a decreasing tempera-
ture The general fact to be gleaned from this entire

field of investigation is this, the reduced resistance of con-

ductors under the influence of intense cold may enable
power companies to prevent the waste of considerable
energy, usually dissipated in the form of heat. Possibly
one of the best means for doing this is by the aid of
liquefied air. The application of an intensely cold fluid,

like this, to a metallic conductor, is sufficient to anni-
hilate its resistance. It has been suggested by Elihu
Thomson that electricians might find a means of reducing
station and transmission losses to a minimum, by sur-

rounding or exposing conductors and transformers to
liquefied air. This subject becomes very interesting when
it is realized that liquefied air is an excellent insulator, dif-

ficult to break through without the aid of enormous po-
tentials. The writer states that a transmission plant of
eighteen thousand horse-power sustains a loss of from ten
to fifteen per cent. ; that is, eighteen hundred horse-power
and more are dissipated on account of the line having re-

sistance. The suggestion made is that of keeping »the

conductors supplied with liquid-air coatings. This might
be improved upon by having the conductors hollow and
pumping the liquid air through them, avoiding the diffi-

culty of applying it outside. From a commercial stand-
point, the advantage or disadvantage of such a system
can be readily determined. The cost of a plant for the
compression and circulation of air must be balanced up
against the cost of energy otherwise wasted unless this

system is employed.
The application of liquid air to transformers might be

exceedingly beneficial; the losses reduced down to nearly
zero and their construction carried on without the use of

iron, thus avoiding waste of power in conductors and
hysteretic and other losses in the iron. Just how far and
to what extent an electric system could be improved upon
with the aid of liquefied air it is not possible to imme-
diately determine without some data from actual exper-
iments; but certain promising features appear which en-

courage further investigation and lead us to believe that

a saving of thousands of dollars, possibly millions, may
be made if liquid air can be cheaply and successfully cir-

culated through the main conductors of our largest elec-

tric light, power and transmission plants.

THE SYNCHRONIZING OF WATCHES BY THE
MARCONI SYSTEM.

A very unique and original scheme has been advanced
by Signor Marconi, the young and illustrious inventor of

the new system of wireless telegraphy. There is every
likelihood that in the future an individual walking through
the streets of a large city will realize that his watch is

keeping the best of time, that is, without any attention

from himself, is being synchronized and forced to record
the proper time with absolute accuracy. At present, a

reliable clock in Washington automatically synchronizes
other clocks in surrounding cities, but it will not be
necessary in the light of this new invention to utilize wires

of any description or to depend upon a mechanism which
can only affect it through the medium of a metallic con-

ductor. The new system of projecting ether waves
through the air to points eight miles distant, will really

enclose a large city within a magic circle. Those moving
within it carrying watches designed so that the invisible

waves will affect them, need never concern .themselves

about the main-spring, hair-spring, gearwheels, or lack of

adjustment in any part, because the rays proceeding from
a central source will govern their timepiece and keep
it in perfect accord with the original electric chronom-
eter. The office-boy plodding to his temple of sorrow
cannot excuse himself by saying the clock was slow.

People hurrying to catch a train cannot set their watches
ahead but will have to hurry harder than ever, and those

departments of the commercial world in which time plays

an important part will realize that it passes for all alike,

and the word late may, under the influence of this new
and valuable training, be stricken from the English lan-

guage as useless and obsolete.
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connected to the other post of the galvanometer. The
iron cylinder, upon which the insulation is placed, is then

placed upright on the above mentioned iron plate. Thus
it will be seen that the insulating material now separates

the copper wire winding, as one terminal, from the iron

cylinder which is now in contact with the iron plate, as

the other terminal. The leading-in connections to these

terminals pass through small holes bored in the earthen-

ware cylinder. Glass insulators are used in these holes

in order to prevent any current from creeping across from

grees is reached, when the test is discontinued. The
time taken for this rise was exactly 2^ hours. Resist-

ance measurements are made at frequent intervals, and
from these curve No. 1 is plotted. The area of insula-

tion tested being 5.5 square inches thickness = .0095
inch.

The position and shape of this curve agrees very closely

with the results obtained by Messrs. Monell and Perry,

who in their experiment used a brass cylinder, but a con-

firmatory test with a brass cylinder was also made in our
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one wire to the other over the surface of the earthen-

ware. Heavy covers of asbestos board are placed over

the top of the earthenware cylinder, and this again is en-

tirely covered with a large glass globe.

The potential used in this circuit is 500 volts. A suit-

able shunt, consisting of one or two turns of bare copper

wire wound on each end of the sample of insulation, so

situated that they would intercept and shunt past the gal-

vanometer any current tending to leak along the surface

of the insulation from the iron cylinder to the winding,

that is, from one terminal to the other, is used in order

that a deflection of the galvanometer needle will be pro-

duced only when a current actually passes through the in-

sulating material under test.

In making the apparatus we have been very particular

to eliminate all metals, with the exception of iron and
copper, thus avoiding any possibility of the volatilization

of zinc, which was one of the points raised in regard to

the previous tests.*

This apparatus when complete works admirably, abso-

lutely no difficulty being experienced with either the heat-

ing or the testing circuit.

The questions that we have attempted to answer by
this investigation are four in number, viz. :

—

1st. Does the presence of brass or other metals from
which zinc may become volatilized, in the apparatus in

which the test is conducted, affect the insulating material

or its behavior?
2d. Why should one experimenter obtain an insulation

resistance curve for fibre, whose minimum point is at

about the same temperature as the maximum point of an

insulation curve obtained from similar material by another

experimenter ?

3d. What effect on fibre insulating material is produced
when it is subjected to conditions similar to those likely

to occur in dynamo-electric machinery?
4th. What is the action, or actions, that take place

when fibre insulating material is repeatedly heated from
20 degrees C. to 200 degrees C. ?

Question No. 1 has been approached in the following

manner: the resistance of the insulating material at the

temperature of the air, or 20 degrees C, being deter-

mined, the temperature is gradually raised until 200 de-

apparatus. This experiment was deferred until the com-
pletion of all other experiments.

Curve No. 2 thus obtained from a like sample of insu-

lating material, thickness .0095 inch, area tested = 4.6
square inches, showed that the presence of brass in the

apparatus does not affect the shape or position of the
curve.

In taking up question No. 2, it is intended to prove,

by comparative tests, that the position of the maxima and
minima points of the resistance curves depend upon the
opportunity of escape given to the moisture originally

contained in the specimen.
Curve No. 3 shows the results from a test on a sample

of plain red fibre, thickness .009 inch, the area of insula-

tion under test being 2.2 square inches. In this case five

layers of No. 26 B. & S. bare copper wire were wound
closely upon the fibre, the length of winding being only
.8 inch.

Curve No. 4 has been obtained from a test on a speci-

men cut from same sample wrapped with a sheet of thin

malleable iron held firmly in place by a number of layers

of tightly wound copper wire, thus approaching the con-
ditions under which the experiments cited by Mr. Scott
were made. The area covered by this iron wrapping is

6.75 square inches. This test consisted as before in

gradually raising the temperature from that of the air to

200 degrees C, the resistance being measured at frequent
intervals. The curve obtained under the above condi-

tions is almost identical with that published by Mr.
Scott, f

It is clear from these two experiments that the position

of the curve may be shifted at pleasure by simply varying
the opportunity for the escape of the moisture originally

contained in the insulating material. That is to say, if

we wind our specimen with wire and only cover a small

area, we find that the moisture has a much better chance
of escape than if completely covered with an iron wrap-
ping extending over a large area, and that the curve will

actualjy take a position depending upon the rapidity of

escape of the moisture. In the case of the wire-wound
specimen the moisture escaped not only through the inter-

stices between the wires, but also, and to a much greater

degree, from the exposed ends which it reaches through
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the pores of the material; while with the iron-wrapped
specimen the only chance of escape is from the exposed
ends. Therefore, the greater the area covered, the
longer will be the path traversed by the moisture, and
consequently a longer time or higher temperature will be
required.

.(To be continued.)

This tread or indentation will form about ^-inch deep at
times, leaving a projection on the wheel which strikes the
arms of the trolley rail and cuts them off. There is one
disadvantage in a crossing built the ordinary way due to
the creeping of the steam rails, which shove the trolley
rails out of alignment sometimes as much as six inches.
The sectional view of the steam and electric crossing

*Sec//0sr 7%ro. &.&.—
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UNBROKEN STEAM RAILS FOR ELECTRIC AND
STEAM ROAD CROSSING.

The illustration shows a steam and trolley road cross-
ing, nineteen of which have been installed by the New
York Switch & Crossing Co. of Hoboken, N. J., for
steam and trolley roads this season within a radius of
eight miles. The crossing shows auxiliary rails outside
of the stock or running rails. These auxiliary rails save
the cutting off of the arms of trolley rails by the hammer
of the fiat edge and worn tread of the locomotive drivers.

shows how to avert the drawing out of line of trolley rails

by the draw of the steam rails. The deep nine-inch trol-

ley rail as shown in sectional view is cut out to receive or
fit the steam road rail. The steam rail fits into the trol-

ley rails, which are re-enforced to compensate for the
cutting out, and allows the steam rail to draw through
the trolley rail without putting then out of alignment.
This is a very much simpler crossing and has all the ad-
vantages of the solidly bolted steam and trolley crossing.

It overcomes the drawing out of alignment of the trol-
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Electric and Steam Road Crossing with Steam Rail Unbroken.
•

This tread or indentation is formed by running in a T rail, ley rails and is very easily inserted. This crossing can
as the outside tread of the wheel seldom touches the be put in without cutting the steam road rails and does
rail. An indentation is found next to the flange for not interfere with the traffic on the steam road. The
about three inchts towards the outer edge of the tread. work can be as quickly done on the trolley as well.
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RECENT PROGRESS IN ARC LIGHTING.

(Concluded from page 105.)

When an alternating arc is run with a considerable

dead resistance in series with it, or when a reactance coil

is in series, or when it is fed from the secondary of a leak-

age transformer, taking the whole current thereof, the

condition approaches, though in cases only imperfectly,

the running of the lamp on approximately constant cur-

rent. In reality, the condition is intermediate between
constant-current and constant-potential working. In

is the light production. The energy is more effectively

converted into luminous waves, so that the watts per
candle would naturally be less with a twenty-ampere arc
at forty-eight volts than with ten amperes flowing.

Measurement shows that where, with continuous current,

the same brand of hard carbons is used of diameters
varying approximately with the current strength, naked
arcs, with ten amperes and forty-eight volts, may take
for each mean spherical candle-power 1.2 watts, while
arcs of seven amperes and forty-eight volts require 1.4

watts.

The use of a cored upper carbon appears to raise the

(View of Crossing. See page 121.)

such a case the regulation of the lamp may be by a series

magnet, or a shunt magnet, or by a combination of both.

In fact, there is no real utility in generating a constant
current of alternating character for working a single

lamp. The utility of the " intermediate" working just

alluded to is in the lessened liability to rupture of arc,

lessened chattering at starting and avoidance of excessive

flux of current if the carbons, by accident, come to-

gether. The condition is one decidedly useful in the

case of the "inclosed arc" of alternating type, and it is

doubtful if such arcs can be run except under conditions

like those here called *' intermediate." For saving
energy a reactance or reactive coil in the lamp circuit is

preferable to a dead resistance, and is relatively more
effective.

It may be well to add to the present paper, which has

grown to unexpected length, a statement concerning the

results arrived at by innumerable tests of the different

types of arcs and arc lamps under conditions resembling
those of practice, with a view of ascertaining their light-

ing values. These tests have been embodied in compre-
hensive reports by Mr. Jesse Coates, of the testing depart-
ment of the General Electric Company, at Lynn, and the
tabulated results might easily furnish material for a

lengthy discussion. They embody complete series of

measurements of candle-power in various directions and
curves of the same for each kind of arc or condition of

surrounding globe, together with mean spherical and esti-

mated useful illuminating intensities. The methods of

measurement cannot be detailed here, but are such as, in

the writer's judgment, can be relied upon to give compar-
ative figures. Moreover, the mean of many observations

is, in each case, taken for comparison and plotting of

curves.

The purpose here shall be to state, in a general way,
some of the results obtained.

It is well known that the larger the arc, or the larger

the current in it with a normal voltage, the more efficient

efficiency to a moderate extent, probably because the arc

may be maintained at a voltage somewhat less, as at forty-

two or forty-four volts. The use of a clear globe sur-

rounding the arc loses ten to twelve per cent, of the

light, while alabaster and opal globes use from forty-five

to sixty-five according to their thickness and the specific

absorptive power of the glass. Naturally, since an in-

closed arc, consuming approximately the same energy in

watts at the arc as a ten-ampere open arc, will have a

current of only about seven and one-half amperes, the

efficiency would be expected to be less. Measurements
show, after a run of 102 hours, and per each mean
spherical candle-power of afour and three-quarter-ampere,

inclosed, continuous-current arc with clear inner and no
outer globe (one-half inch carbons), an expenditure of

1.94 watts at the arc. If the energy expended in the

lamp branch be taken as the true expenditure, that lost

in resistance is added to that of the arc, and the watts

per candle increased accordingly. A similar loss is, of

course, experienced with naked or open arcs on constant

potentials, owing to resistance being used in series. The
result given above, or 1.94 watts per candle, is at the end
of a long run of 102 hours, but with a clear inner globe.

Inclosed arc lamps with clear inner and clear outer

globes are not satisfactory, and, in fact, for good results

of uniformity and diffusion, a slightly opal inner globe is

needed. Those now known as "alabaster" are well

suited to the purpose. When these are used, the watts

at the arc per mean spherical candle-power will, at the

first part of a run, range about two watts, increasing se-

riously only towards the very end of the run. While it

may seem that the watts per candle are higher than

might be expected, yet it must be borne in mind that, in

all incl sed arcs, the current is relatively small and the

potential high for a given expenditure of energy, and
this acts in a double way to lower the efficiency, as not

only the crater emitting light is smaller, but a large part

of the energy goes to sustain the ar$ flame, which is
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long, while, also, the absorption of light by the surround-

ing glass is not to be neglected. No construction of

lamp, regulation or adjustment thereof can get rid of the

inherent properties here pointed out. Nevertheless, it is

true that the character of the light, both of the open or

exposed arc, and of the inclosed arc, is such as to make
it very desirable as a substitute for daylight and for many
cases of use. The fact that the light is shed mainly

downward by continuous-current arcs results virtually in

an addition to the efficiency and economy of the light
;

thus, if the light emitted downward be considered as

alone useful, the expenditure per mean useful candle

would, with naked arcs, fall to about one-half a watt,

and with inclosed arcs, to from one to one and one-half

watts at the arc.

With alternating arcs the conditions are different,

since the light is sent up and down equally. By a re-

flector placed above the arc, a considerable fraction of

the light which would often be lost upward is sent down-
ward to increase the effectiveness ; thus, a sixteen-

ampere, twenty-five-volt, naked alternating-current arc

used, per mean spherical candle, 1.49 watts, or for mean
useful below the horizontal, 1.12 watts, which was re-

duced to .8 to .9 watt, when a porcelain reflector above

the arc was used. For the same causes that necessarily

reduce the efficiency of an inclosed continuous-current

arc as compared with the uninclosed, the efficiency of an

inclosed alternating arc falls below that of the open arc

with similar currents. The watts at arc per candle will

be found per mean spherical candle, to be, under the best

conditions, about two watts, increasing toward the end

of the run, owing to obscuration of the inner globe and
other causes. No reflector or deflector can be used with

much effect with the inclosed arc, so that the mean use-

ful is but little different from the mean spherical candle-

power.
The apparent advantage in economy of the continuous-

current inclosed arc over that with alternating currents

is in large measure neutralized by the fact of the former

requiring a dead resistance in circuit to give stability to

the current, while the latter can be run without it, or, at

most, with a reactive coil which wastes but little energy.

Still it must be confessed at the end that the luminous

yield is but little better than that obtained in incandescent

lighting. After all, it may be that the whiteness of the

light and the daylight effect obtained may be a sufficient

reason for the large introduction of inclosed arcs, now
that the frequenttrimming and attention to the lamp is

not needed. Indeed, it may also appear that all the va-

rieties of arc lighting which have grown into importance

within the past few years have their own fields of useful-

ness, and that, therefore, the work spent in developing

them has not been labor in vain.

It should be said in conclusion, that the figures given

above and expressing the watts per mean spherical can-

dle, while strictly comparative so far as a study of arc

lights alone is concerned, might vary somewhat if the

object had been to compare arc and incandescent lights,

owing to the difference in color of light, though the vari-

ation would not in any case be great.

INQUIRY COLUMN.

In this column ive shall endeavor to answer all questions relat-

ing to the science of electricity that may arise in the minds

of our subscribers.

(Q.)_METALLIC POLES.
Albany, Aug. 16, '97.

Electrical Age.

Dear Sirs : Wooden poles rot so easily I am surprised

they are not supplanted by metal ones. It seems to me
they are better able to stand the wintry weather, weight

of ice and sleet, and strong winds ; besides remaining

whole in the soil, however damp. Your opinion on this

subject would be appreciated by a constant reader.

R. J. Castle.

(A.)—Metal poles are being greatly used every day.

They last longer, are stronger and more reliable than
wooden poles. If carefully installed may be depended
upon in the severest weather. The only objection is the

difficulty of climbing them. The following notes maybe
interesting :

Cedar poles last twenty years.

Chestnut " " ten "

Locust " " thirty "

(Q.)—CLASSES OF MAGNETIC TROUBLES.
Philadelphia, Aug. 17, '97.

Electrical Age.
Dear Sir : The armature of a dynamo is subjected to

certain magnetic troubles which I would like you to enu-
merate and classify for me. I have noticed a dropping of

E. M. F. and a shifting of the brushes when the machine
becomes loaded, and have been informed that both are

caused by a magnetic change in the armature. A few
words from the Editor of the Inquiry Column are being
awaited by,

Yours respectfully,

J. Robinson.
(A.)—The magnetic field is both warped and reduced.

The names of these magnetic deficiencies are :

Cross magnetization,
Back

Certain turns on the armature twist the field and others

reduce its strength.

(Q.)—AURORA BOREALIS.
Montreal, Aug. 5, '97.

Editor Electrical Age.
Dear Sir : The aurora borealis is sometimes seen from

our city blazing very brilliantly in the north. Can you
give me a general idea of the nature of this phenomenon ?

Those seeing it for the first time think rays from a search

light are being projected to different points of the horizon.

Yours faithfully,

Manuel R. Lucy.

(A.)—A Geissler tube discharge is very similar to an
auroral manifestation. An electric discharge occurs be-

tween the electrified clouds, or the earth and the clouds
;

something in the nature of a glow discharge. Certain

magnetic conditions affect it and, so far, have not cleared

our opinion further than to substantiate the general theory
regarding its origin. A similar phenomenon is visible at

the South Pole, the aurora australis. Sun spots, mag-
netic storms and brilliant auroral discharges are to some
mere coincidences, but there appears to be a relationship

between them that is undeniable.

ELECTRIC METERING FROM THE STATION
STANDPOINT.*

BV CARYL D. HASKINS.

It has occurred to me that in presenting a paper to the

Institute upon such a subject as that which I have se-

lected, I may appear to have departed too entirely from
the technical side of our profession and to have selected

a line of argument which would have been more appro-

priate before a more commercial body. But in my opin-

ion such is not the case, for I find that almost every
merit in, or objection to metering apparatus, or in con-

nection with the use of it, is dependent upon some point

involving engineering skill.

The general adoption of the electric meter is in itself

* A paper presented at the 14th General Meeting of the Amer-
ican Institute of Electrical Engineers, Eliot, Me,, July 27, [897.
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an endorsement of the precise methods which character-

ize engineering practice. It is, indeed, a well established

fact today, well borne out by da;a from widely separated

portions of the country, that the average electric lighting

station can do one-third more business with the same sta-

tion capacity on a meter basis, than it could upon a con-

tract basis, under what were nominally equivalent con-

tract rates, netting at the same time the same revenue
per light as formerly. In other words, it is apparently

well established that 33^ per cent, represents the aver-

age wastefulness of average human nature in connection

with the use of light.

In many central stations today I find that, whilst

managers are almost universal in favor of an exclusively

meter basis, a large proportion are still in ignorance as

to what qualities they should seek and what they should

avoid in selecting a meter.

In response to an inquiry as to what merits in a meter
are necessary to success, a common reply is, accuracy,

durability, registration in a simple unit easily compre-
hended by the customer, and ability to withstand tam-

pering. These points are probably of importance in

about the sequence in w-hich they are commonly stated
;

but they are too sweeping, too entirely generic and too

slightly specific to be in any high degree helpful.

Let us, for example, consider the broad question of

accuracy. A meter, which will be accurate under com-
mercial conditions from quarter load to full load within ^
of one per cent., or a meter which will start on one per

cent, of its rated capacity, are neither of them neces-

sarily either the most accurate or the best for general

commercial use. This latter point is one which is fre-

quently raised. The fact that a meter will start on one

per cent, of its rated capacity is in reality no sure crite-

rion of the accuracy of that meter, even on light loads.

It is not necessarily even good evidence; yet I find that

in very many cases this is almost the only test applied to

meters at the time of purchase. The percentage of ac-

curacy at light loads is very important, more important,

I believe, than is commonly appreciated ; but I am per-

fectly safe in saying, that a meter which will run within

five per cent, of zero error on five per cent, of its rated

capacity may readily be a much better meter, even

though it will not run at all on one per cent, of its

rated capacity, than one which will run on one per cent,

of its rated capacity but in regard to which no evidence

is at hand as to its percentage of accuracy at reasonab'y

low loads.

Ability to start on very light loads is certainly an indi-

cation of merit and is important, but it is not nearly as

important a point to determine as is the lowest load at

which a meter begins to register with fair accuracy. I

have inspected a very large number of meters which would

start on phenomenally low loads and which would yet fail

to give anything like approximate accuracy at reasonably

low loads.

In considering the question of accuracy, therefore,

the first two steps should be to determine the accuracy

of the meter by actual measurements at full and medium
load ; and also at a reasonably low load ; say, for exam-

ple, five per cent, of the meter's rating.

That low-load accuracy is really of vital importance is

well shown by the fact that, with the average 24-hour

station, in the neighborhood of 15 per cent, of the total

station output goes to feed one and two lamp loads. Yet

in the face of this I have seen large installations of meters

reported as entirely satisfactory, tested with frequency

and care under admirable sytems, but only at full or me-

dium loads, and yet failing to account for more than 50

per cent, of the one and two lamp loads, or in other

words, losing to the illuminating company an average of

probably 7 % per cent, of the revenue which their measured

station output should give them, after deducting for legiti-

mate losses.

Granting that, having determined the actual percentage

of accuracy obtainable at light, medium and full loads, a

very important and in fact probably the most important
evidence as to accuracy has been obtained, there still re-

mains much information of vital importance which should
be sought and which should materially influence a de-
cision.

One point which is very commonly neglected, but
which is, nevertheless, quite essential, is the ability of a
meter to give accurate results for brief periods on over-
loads. This is a point at which many meters fail, and it

is also a point which, odd as it may seem, is intimately

related to light-load accuracy. It may be laid down as a
rule, that in station operation the smallest meter which
will do the work should always be used. Otherwise, how-
ever good the meter on light loads, much of the light-

load revenue must be lost in the effort to take care of oc-

casional heavy loads. Extremely heavy loads are generally

of brief duration, aud on these loads a meter should op-
erate with accuracy and also without injury to itself. This,

therefore, should be an early point of investigation in se-

lecting a meter.

On alternating circuits, inductive loads are becoming
commoner every day. The wider use of fan motors and
other alternating power devices, the rapidly growing pop-
ularity of alternating-circuit arc lamps, and the com-
moner use of inductive dimmers, all render it essential

that a meter should be accurate irrespective of the power
factor. The company which insists upon charging its

patrons for power delivered to fan motors on a basis of

volt-amperes is obviously rendering itself unpopular,
greatly limiting its business and giving its competitor, or

competitors, the best of opportunity for intruding
;

yet

many such companies exist today, and they exist not be-

cause they are following a wise policy in their own esti-

mation, but because they are ignorant of what they should
look for in the meter which they are using.

Again, there are few electric-light stations today of any
considerable size and age which are not operating some
smooth core and some tooth core alternating armatures.
It is, therefore, important that the meters in service at

such stations should be equally accurate on any shape of

wave; yet many meters fail in this particular; and sel-

dom, if ever, is the point made a subject for investiga-

tion in selecting measuring apparatus.

This same consideration holds good in connection with
frequency, and this is a point which it is difficult to over-

come in most metering devices ; but it is one which should
be earnestly sought and which is of importance both to the

station and to the consumer.
Even after this long list of points which must be inves-

tigated, as contributing to the broad question of accu-

racy, there are others which also merit consideration, but
to a less degree. Such, for example, as barometric con-
diticns (more especially altitude), temperature and hu-

midity. These all have direct bearing upon the question
and all enter into the every-day conditions of central-

station practice.

Summing up the question of accuracy we may say,

therefore, that the following points should be investigated

with care:

Ordinary volt-ampere accuracy;
Accuracy on inductive loads

;

Accuracy on varying wave forms
;

Accuracy on overload
;

Accuracy on varying frequencies
;

Influence on accuracy of variations of temperature,
barometric conditions and humidity.

The second point, which is commonly given consider-

ation in the selection of a meter, is that of life. This is

a question which must depend more upon good judgment
than upon any test which can be applied ; for it is in

reality no test of the enduring qualities of a meter to run
it at excessively high speed for a relatively brief time.

The life of a meter, in other words, cannot be measured
by revolutions, irrespective of the speed of those revolu-

tions; nor can it be determined by the speed ai which it

rotates alone. (To be continued.)
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SOME USEFUL BOOKS.
Every Electrical Engineer, Contractor, Central Station Manager and Wire-

man should have a copy of these Books.

DICTIONARY

-OF-

Electrical Worig,

TERMS and PHRASES.

BY E. J. HOUSTON.

562 Pages. 570 Illustrations.

Price, $5.00.

This book contains definitions

of about 5,ooo distinct Words,

Terms and Phrases, and is as

indispensable to Electricians as

is Webster's dictionary to the

scholar and reader.

Bell Hangers'

HAND-BOOK. .

By Lieut. F. B. Badt.

106 Pages. 97 Illustrations.

Price, $1.00.

This Book gives plain direc-

tions in Wiring for Electric Bells,

Annunciators, etc., and is the

best work of the kind.

Tie Electric Railway

IN

THEORY and PRACTICE.

BY CROSBY and BELL.

400 Pages. Profusely Illustrated.

Price, $2.50.

This is a complete treatise on

the Construction and Operation

of Electric Railways, and will

commend itself to the Electrical

Engineer and to the Practical

Manager.

The Practical Management

OF-

Dijnamog aqd Mofoifr

BY CROCKER and WHEELER.

Fully Illustrated.

Price, - - * - - $1.00.

This Book is the only one

published giving information on

the Management of Dynamos

and Motors. It is very practical

and no one in charge of Electrical

Machinery can ever get "caught"

if he follows the instructions

given in this book.

HOW TO
WIRE
BUILDINGS.

A MANUAL OF THE ART

OF INTERIOR WIRING.

By AUGUSTUS NOLL, E. E.

Cloth 12mo. Illustrated.

162 Pages. Price $1.50.

CONTENTS.
Chap. 1.—Introduction; Chap. 2.—Gen-

eral Consideration^; Chap. 3.— Location of
Conductors; Chap. 4.—Division of Circuits

and Distribution of Current; Chap. 5.—Loss
of Electrical Energy in Conductors; Chap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—-Switchboards: Chap. 9.—Appliances and
Connections; Chap. 10.—Converter Workf
Chap. 11.—Overhead Wiring; Chap. 12.

—

Fuse Wire; Chap. 13.—Insulation; Chap.
11.—Electrolysis; Chap. 15.—Adverse Wir-
ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Plans of Dis-
tribution; Chap. 18.—Distribution of Light;
Chap. 19.—Distribution of Labor and Hints
to Foremen; Chap. 20.—Preliminary to
Rules, Electrical Data, etc.; Chap. 21.—Rules
for Ascertaining Required Sizes of Wiref
Chap. 12 —Energy Power; Chap. 23.—Dy
namos and Motors; Chap. 21.—Pulleys

»

Chap. 25.—Belting; Chap. 26.—Engines}
Chap. 27.—Conclusion.

Inventions,

Researches

and Writings
— : of :

—

NIKOLA TESLA.
By THOMAS COMMERFORD MARTIH.

A fascinating and yet practical description of
Mr Tesla's wonderful experiments

and inventions.

Cloth. 8vo. 330 Cuts and New Portrait

500 Pages. Price, $4.00.

Sent Postage Free,

on Receipt of Price. ELECTRICAL AGE PUBLISHING CO.
World Building
New York.
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BRAINS AND TIME SAVED
"WITH

COMPLETE

WIRING TABLES
By Thos. J. Fay.

THESE TABLES COVER
Distances from 10 to 1000 ft.

Sizes of Wire No. 14 to 1,000,000 C. M<

Losses from 1 to 100 Volts.

Current from 1 to 1000 amperes.

The Resistance, Safe Carrying Capacity,

Weight, etc

All Rules, Formulae, and Data
are in Plain English.

The Tables are printed on fine paper, in
clear type, and will be sent free on

receipt of price, $1/00.

Special Discount to the Trade and Publishers.

The Electrical Age Pub. Co., Publishers, World Bldg., N. Y.

Electrical Experts,

Electrical Engineers,

Electrical Wiremen,

Electricians, Architects,

To keep up to the times,

Mu^t have this book.

ELECTRIC WIRING SPECIFICATIONS

INe/TNDES(9ENT LIGHTING
BY GEO- H. K1MBER.

Leatherette, 12 mo., 60 Pages. Price, $1.25.

A complete and comprehensive work for all systems of Electric Light
Wiring. Every detail clearly defined for the different requirements and
establishing a standard form for wiring office buildings, hotels, hospitals,

municipal buildings, breweries, stores, residences, etc. Invaluable to arch-

itects, electrical engineers and contractors, builders, etc.

Setit, postage free, to any address, on receipt of price.

THE ELECTRICAL AGE PUB. CO,, World Bldg.,New York.

X-RAYS
FOR EVERYBODY.

BY EDWARD TREVERT.

JUST OFF THE PRESS.

80 PAGES. 39 ILLUSTRATIONS.

Fully describes In plain terms how to perform ex-
periments with the X Ray Outfit. Tells what electrical
appara'us is needed and how to manipulate it. Illustra-

tions show clearly how to connect up the Crookes Tube,
the Ruhmkorff Coil, and how to run them either by bat-
teries or electric light currents. How to make an X-Ray
Outfit very cheaply, including a Fluoroscope.

Write us at once, enclosing 25 Cents in stamps,
postal note, express money order, and get one of these
valuable books.

Cloth Bound, Heavy Board, Gold Letters, 50 Cents.

WE WILL SECURE YOU THE X-RAY
OUTFIT AT BOTTOM PRICES.

The Electrical Age Pub. Co., New York.

KEEP UP WITH THE TIMES. I
YOU NEED THESE NEW BOOKS.

Dynamo-Electric Machinery. i&K^I. ZJ.^TiZ
tion, revised and enlarged. Profusely illustrated with new engravings. 19 fold-

iug plates. 2 volumes, 8vo, cloth, gilt, $4.75. A'ote the price.
The rapid advance of electrical science made it absolutely necessary to revise the

4th edition, and this is now a new work. It is indispensable to the electrical expert,
professor and student of electro technics. Students and Professors highly appreciate
the tmblication of this extensive work in two volumes.

Polyphase Electric Currents and Alternate Current Motors.
By SILVAXUS P. THOMPSON, D. Sc, B. A., F. R. S. I volume, Svo, cloth,
gilt, $2.75.

The most important work on the subject. A companion book to " Dynamo-Elec-
'cric Machinery." One of the text-books in schools of technology and colleges. Beau-
tifully illustrated with fine engravings. Folding plates. Invaluable to the expert
electrician.

Now approaching itS4oth thousand. By TO. U.
MEADOWCROFT, I volume, nmo, cloth, .50

cents. Fully illustrated.
This excellent primarv book has taken the first place in elementary scientific

works. It has received the endorsement of Thomas A. Edison. It is for every person,

desiring a knowledge of electricitv and is written in simple stvle so that a child can
understand the work. It is what "its title indicates, the first flight of steps in elec-

tricity.

Scholars' A B C of Electricity.
By WM. H. MEADOWCROFT. One volume,
i2mo, illustrated, cloth, 50 cents.

The author of this work has designed it for the
use of teachers and scholars. A large number of
simple experiments have been added, with notes
relative to the work. It is the primary book foi

school use.

A Most Important IVork of General Interest.

TVia V "Dnv • or> Photography of the Invis-
llit. J\. J\d.J , ible and its Value in Surgery.

By WILLIAM J. MORTOX, M. D. Written
in collaboration with Edwin V.". Hammer.
1 volume, nmo, cloth and silver, 75 cents

;

paper, 50 cents.

Everyone has been waiting for this work to give
full information of Professor Rontgen's marvellous
discovery. The work explains in clear and simple
style how these extraordinary pictures are taken
through solids. Full description is given of the
apparatus used, and the text is profuselv illustrated
with half-tone illustrations giving fac-siniile copies
of the pictures taken from the negatives of the
author. The subjects are varied.

A B C of Electricity.
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POSSIBILITIES OF LIQUEFIED AIR.

Prof. Elihu Thompson, in the July Modern Machinery.

The well-known effect of cooling by liquid air or like

gases a conducting metal like copper is to almost abolish

its resistance. Consequently a conductor so cooled is

able to carry very much larger currents with less loss than

at ordinary temperatures. This fact has attracted the

notice of electricians and physicists for a long time past.

It has recently been found that liquid air is one of the

most perfect insulators, and that most insulating mate-
rials cooled to the temperature of liquid air are greatly

improved in insulating qualities. It is known, also, that

cooling renders it more difficult to cause a spark to oc-

cur between oppositely electrified conductors, the strik-

ing distance for a given "pressure being diminished. The
stability or permanence of liquid air in bulk, even when
it is fully open to the ordinary atmosphere or kept at at-

mospheric pressure, is, of course simply dependent upon
the heat insulation provided, and if this could be made
perfect the air would never evaporate. Recent methods,
such as those of Hampson and Linde, make it possible to

obtain large quantities of liquid air by simple means and
with moderate expenditure of power. Niagara power is

twenty-four-hour power, and as there are but few indus-

tries demanding power for the whole day, it must follow

that surplus power is either not used or wasted, and that

to keep the plant working night and day at full capacity

is desirable, even if some of the power only yields a mod-
erate return. Can it not be used in making liquid air ?

Cannot the excess at certain times of day be put to use

in compressing air to be afterward liquefied on the large

scale ?

It would seem that large tanks of liquid air can be heat

insulated very perfectly by layers of air and fibrous ma-
terial properly placed outside. The evaporated air from
the tank could traverse the jacketings in successive order
from within outward, so as to help keep down the tem-
perature of the jacketings. A furnace with an internal

temperature of 2,000 deg. to 3,000 deg. above the nor-

mal temperature of the air is easily insulated by moderate
thicknesses of asbestos or other fibrous coating, so that

the outside temperature is but slightly above the normal.
The temperature difference between liquid air and normal
air is, say, one-eighth of that between the interior of the

furnace assumed and the normal, so that it ought to be
possible to insulate so that but little heat would enter.

In most electric long-distance transmission lines a loss on
the line of about 10 or 15 per cent, is suffered. With
18,000 horse-power this would mean from 1,000 to 1,500
horse-power lost in resistance of line. If the conductors
were immersed in a pipe with liquid air, the loss might
fall to not over one or two per cent, perhaps, leaving avail-

able a large power for condensing air to supply evapora-
tion. Just how far 1,000 horse-power would go in keep-
ing the conductors supplied with liquid air coatings is a

matter requiring data to determine. But if it were not
sufficient for the purpose, there is a surplus of power dur-

ing certain hours to supplement it. But it may be pos-

sible that a much higher voltage than is now used (10,000
to 20,000 volts) may be successfully used with conduc-
tors cooled and insulated by liquid air. If the potential

could be raised to 50,000 volts, either the loss on the con-
ductors for a given power transmitted would fall off as

the inverse square of the voltage, or the conductors could
be made smaller in the same proportion, or the distance
of transmission increased with the same section of con-
ductors as the square of the potential. These are matters
worthy of experimental determination.

The limit to the capacity of an electric transformer to

transfer energy from its primary to its secondary circuit

is found in the heating and loss involved in the copper
conductors comprising these circuits, and upon the near-

ness with which the two circuits may be placed one to the

other, which is in turn governed by the insulating mate-
rial used to separate them. Could the conductors be kept
cool by liquid air and thereby their conductivity and in-

sulation greatly increased, the work of transfer in a trans-

former could be much greater for a given size than it now
is, or the loss could be even less than it now is, although
but three per cent, is sacrificed in ordinary practice. Trans-
formers in liquid air might be made entirely of copper
without iron, and their light-load efficiency become nearly
equal to full-load efficiency. A transformer without iron

would avoid the loss in the iron, and would permit such a

saving in material that changes in design or disposition

of the copper could be made to suit the condition of ab-
sence of the iron.

We need not touch upon the possibilities of liquid air

as a means of energy storage, for they are self-evident

enough, since liquid air is virtually compressed air which
remains compressed, as it were, even when exposed to

atmospheric pressure ; that is, addition of heat gives to

it pressure and the ability to do work in suitable engines
in the usual compressed-air motors. Our object has been
to briefly point out what may be termed possibilities in

electric engineering, assuming that data favorable to the

ideas presented be the outcome of experimentation. It

is too early to make any predictions or calculations con-
cerning this subject. It must be confessed that it has a
certain fascination. Perfection of heat insulation seems
to be the key to the situation. All else seems to depend
on that, the main questions being what will it cost in

power and machinery to supply the necessary evaporation
waste in a system of the kind outlined, and whether the

voltage of transmission can be raised in consequence of

the new conditions.

DAVID CHALMERS, New York agent for the Holt-
zer-Cabot Electric Company, with office at 114 Liberty
street, reports a flourishing business with every prospect
of a heavy fall trade. Mr. Chalmers is well known to the

trade, being formerly connected with the A, B, C Electric

Company and having had an extensive experience with
all manner of electrical goods. The compound-wound
dynamos of the Holtzer-Cabot Electric Co. are stand-

ards of excellence and fine workmanship. Their automatic
motors are installed in all sections of the city. At the

Mechanics' Fair, in 1895, the Holtzer-Cabot machines took
the palm for design and operation. With so enterprising

an agent as Mr. Chalmers the Holtzer-Cabot Electric

Co. meet with great success in their sales and installations

in this vicinity.

The well-known firm of James Leffel &: Co., Springfield,

Ohio, U. S. A., have issued a neat, new pamphlet, " D,"
replete with numerous illustrations and descriptions of

the throttling and automatic engines, with portable and
stationary boilers, which they are building in a variety of

sizes and styles. Copy is sent free to parties interested,

on application to the company.

Sumter, S. C.—The Sumter Electric Light Co. contem-
plates the enlargement of its plant to supply increased

demand.

TELEPHONE NOTES.

Westernport, Md.—The Gordon Telephone Co., C. G.
and Reginald Fennell, have secured a franchise from the

city for telephone system.

Glencoe, Minn.—The Western Minnesota Telephone
Co. has been incorporated, to establish telephone connec-
tions between the principal towns in the western half of

the state. Capital stock, $30,000.

New Orleans, La.—The l.ouisana Telephone, Tele-

graph and Construction Co., incorporated by J. J. Fow-
ler, president, and others, to establish a telephone system,
etc. Capital stock, $250,000.
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Palestine, Texas.—A long-distance telephone is being
organized from Hearne to Palestine, and from there to

Tyler.

Lawrenceburg, Tenn.—The Town Clerk may be ad-

dressed concerning the construction of an electric light

plant.

Fayetteville, N. C.—An electric light plant will be es-

tablished, and $15,000 worth of bonds will be issued for

same.

Battle Creek, Mich.—A movement is on foot to build

an electric railroad from Battle Creek to Kalamazoo, by
way of Gull Lake.

NEW CORPORATIONS.

Pasadena, Cal.—Smyth Electric Company has been
formed by George F. Kernaghan, B. F. Ball, Horace M.
Dobbins, R. Eason, David M. Smyth, Joseph E. Smyth,
and A. R. Metcalf. Capital stock, $300,000.

Washington, D. C.—The Caracas Electric Heat and
Power Co. has been incorporated with a capital stock of

$[,000,000, under the laws of New Jersey, to build an

electric light plant and an electric railway in Venezuela.

ELECTRICAL and STREET RAILWAY PATENTS
Issued February 2, 1897.

11,588. Electric Meter. J. Harris, Lynn, Mass. App.
for re-issue filed October 18, 1895.

576,082. Automatic Switch. J. P. Alexander, Jackson,

Tenn. Filed May 29, 1896.

576,095. Battery. W. S. Doe, Brooklyn, N. Y. Filed

February 29, 1896.

576,103. Electric Arc Lamp. P. H. Fielding, New York,

N. Y. Filed April 23, 1896.

576,129. Electrical Advertising Device. L. Julig, San
Francisco, Cal. Filed December 26, 1895.

576,145. Method of and Apparatus for Electric Propul-

sion. L. H. Nash, South Norfolk, Conn. Filed No-
vember 16, 1895.

576.163. Paste Carrying Machine for Electric Accumu-
lators. F. W. Schneider, Triberg, Germany. Filed

January 13, 1896.

576.164. Costruction of Cells for Electric Accumulators.

F.W. Schneider, Triberg, Germany. Filed May 21, 1896.

576,166. Automatic Block System. J. Shoecraft, Har-
veyville, Kan. Filed May 7, 1896.

576.177. Electrode for Storage or Other Batteries. T.

A. Willard, Norwalk, O. Filed November 7, 1895.

576.178. Battery Plate. T. A. Willard, Cleveland, O.

Filed May 4, 1896.

576.201. Automatic Street or Station Indicator and Ad-
vertising Medium. M. B. Leece and A. R. Bullock,

Cleveland, O. Filed June 2, 1896.

576.202. Rheostat. H. W. Leonard, East Orange, N. J.

Filed July 30, 1895.

576,240. Electric Meter. J. R. Tucker and C. C. Hinck-

let, Aurora, 111. Filed January 25, 1896.

576,243. Contact Apparatus for Telegraphing. C.

Vreede, Rotterdam, Netherlands. Filed January 6,

1896.

576,266 Advertising Device. H. Green, Hartford, Conn.
Filed February 8, 1896.

576.267. Advertising Device H. Green, Hartford,
Conn. Filed May 2, 1896.

576.268. Contact Box for Depressible Conductor Rails.

W. Grunow, Jr., Bridgeport, Conn. Filed May 8,

1896.

576,332. Locking Device for Electric Controllers. G.
Valley, Johnstown, Pa. Filed November 10, 1896.

57 6 , 333- Electric Controller. G. Valley, Johnstown,
Pa. Filed November 10, 1896.

576,342. Electrically Operated Musical Instrument. G.
H. Davis, New York, N. Y. Filed March 25, 1896.

57 6,347- Electric Heater. F. A. Johnson, Bingham-
ton, N. Y. Filed February 24, 1896.

576,369. Automatic Electric Cut-Out. C. C. Kritzer,
Newaygo, Mich. Filed November 13, 1895.

576,372. Automatic Cut-Out for Magneto Bells. J. Z.

Miller, Baltimore, Md. Filed September 23, 1896.

57 6,375- Spring Jack. W. S. Paca, Baltimore, Md.
Filed September 23, 1896.

576,183. Alarm for Electric Circuits. C. B. Sterling,

New York, N. Y. Filed June 24, 1895.

576,384. Brake Mechanism and Controller for Electric
Cars. W. D. Thomas and L. R. Gignilliat, Savannah,
Ga. Filed June 2, 1896.

576,392. Insulator. H. E. Billings, Hartford, Conn.
Filed November 21, 1894.

576, 394. Trolley for Electric Cars. G. L. Campbell,
Shunk, Pa. Filed March 18, 1896.

576,405. Spiral Trolley Wheel. C. A. Langford, St.

Louis, Mo. Filed May 25, 1896.

576,469. Switch Plug. W. S. Paca, Baltimore, Md.
Filed September 23, 1896.

576,472. Telephone Signal Transmitter. A. C. Rabes,
Medford, Mass. Filed July 25, 1896.

576,475. Electric Arc Lamp. D. A. Shesler, Toledo, O.
Filed February 13, 1896.

576,514. Apparatus for Stopping Engines. G. W. Brown,
West Newbury, Mass. Filed October 4, 1895.

WESTON STAUEAF.D

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as
our regular Standard Portable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof raft-

iron case, which effectively shields
the instruments from disturbing
influences of externa] magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St., Xewark, X. J., U.S.A.

VULCANIZED FIBRE COMPANY,
ZlartAbllMlxocl 1373. '

8OLE MANUFACTURERS OF HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Price*.

«.lK[;oel. The Standard Electrical Insulating Material of the World.
OFFICE:

14 DEY ST., N.Y.
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Removing Snow at Skowhegan, Maine.

SNOW PLOWS.

For a number of years past the street railway world
has been brought nearer and nearer to the realization

that no well equipped road is complete without an appli-

ance for the removal of snow and ice from its line ; and
these conditions are more particularly apparent in the

northern and eastern sections of this country, where we
have winters of such well-known severity. We illustrate

in this issue a number of snow-plows made by the Taun-
ton Locomotive Manufacturing Company of Taunton,
Mass., whose long experience in this line of manufacture
has enabled them to put on the market what is undeni-

ably the best class of appliances of their kind.

These plows are nut thrown together by the rule of

thumb, but are carefully and skilfully designed with a

view toward fulfilling the end for which they are con-

structed, with the strictest economy for the user. The
great secret of their success lies in the solidity and rug-

gedness of their construction ; they can take the hardest
kind of service with perfect ease, and in this way the

cost of repairs is reduced to a minimum. No repairs, ex-

cepting those in the course of ordinary operating, such as

replacing brake shoes, bearings, etc., being necessary.

The new digger mechanism of the "Standard" plow,

shown in Fig. is worthy of special comment. These
diggers are so constructed that they may be worked with

the foot. The shoes rest diagonally on the rails, and
when an obstruction, such as a frog or a loose joint be-

tween rails arises, the digger, by means of a stiff spring,

is enabled to ride over the obstruction without damage.
This experiment has been tried in the yards of the Taun-
ton Works, the obstruction used being two pieces of steel,

one inch by two inches by nine inches, placed rigidly be-

tween two rails, and the plow being sent, with diggers

down, over them at the rate of four miles an hour. The
steel projected about two inches above the rails, but

there was absolutely no damage done. The springs are

stiff enough to enable the diggers to remove all sleet and
ice from the rails, but, as explained, they are designed to

"give" at an extraordinary obstruction, and override it

without injury to themselves or any portion of the plow.

The mechanism for lifting the shares or noses of the

plows is simple, strong, and thoroughly effective, a great

advantage being given the operator by a counter-weight to

balance the weight of the noses or shares, which work in-

dependently of each other. The lifting is done by means
of a wheel, with a ratchet and pawl on the floor, anil

as all the working parts are made " easy," the operator

only has to put enough power into it to counteract the

effect of what little friction there is.

The wing mechanism of the Heavy Nose plow and the
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Share plow is under quick and positive control, the wings the case of motor meters, at the single jewel bearing,

being opened and folded at will by means of levers suit- which is almost universal. The two chief factors which

ably placed within the house. On the " Standard " plows have influence upon the mere mechanical life are the

the wings are operated by ropes and counter-weights, the weight of the moving mechanism and its speed, the vari-
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coupling of these appliances being absolutely positive and
entirely under the control of the operator.

ELECTRIC METERING FROM
STANDPOINT.

THE STATION

ation of the area of the point of contact being, of course,

always so small as to be out of the consideration.

A low speed meter is usually the best meter, provided

the speed be not carried so very low as to threaten the

accuracy of the meter on light loads, by reason of being

held up by intermittent friction in the form of dust or a

spider. Practice has indicated that low speed is more
conducive to long life than is light weight of the moving

mechanism, although both are, of course, very impor-

tant. More important than either, however, is the

Ninety percent, of all the wear in a meter centres, in quality of the material used at the points of friction and

BY CARYL D. HASKINS.

(Continued from Page 124).
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the ease with which the friction parts can be renewed.

The best of sapphire is barely good enough, and the pivot

end must be of correct shape, burnished to the highest

degree, and its point must be absolutely concentric with

the centre of movement.

is ample and the potential windings are so distributed and
so ventilated as to preclude a burnout.

Passing over the central station man's third factor for

consideration, that of the best unit of measurement, as

one which is practically a closed question, we are brought

More than half of the meter jewels which are destroyed
are rendered useless, not by the rotary motion of the

shaft, but by reciprocating motion of the shaft, due to

vibration. Hence it is very necessary that the jewels

should be in some way cushioned, for vibration cannot be

always avoided.

These are all, I admit, mechanical considerations, but
they compass much of failure or success in electric me-
tering. The purely electrical features of the meter con-

tribute no grave factor of consideration in connection
with the life question, always supposing that the copper

face to face with his lamentable fourth point, the neces-

sity that the meter should be able to withstand tamper-
ing. It is a regrettable fact that this is a consideration

which is coming daily into more prominence ; but light

has to be sold to all sorts and conditions of people
; and

apparently the transgressor against meters is even more
common than the transgressor against taxes; and this is

a growing evil, largely, perhaps, because of the lax con-

ditions of the laws, which can be invoked to protect the

meter owner in many of our states.

The methods which are commonly practiced in tamper-
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ing with meters can scarcely form any proper part of a

technical paper ; but as this paper may go into the hands

of some who need the knowledge to guard themselves and
their interests, it can do no harm to briefly state the com-
mon methods used, not only that they may be guarded
against, but also that meters may be selected which lend

Meter covers and bases are drilled, and wires, broom
straws and the like inserted. Covers are pried up and
heahhy colonies of spiders introduced.

Ingenious individuals have even been reported as find-

ing profit in a clever apparatus for injecting fine iron

filings into meters by means of a bellows.
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themselves least readily to such practices. It is not unu-
sual to place large masses of iron above, below or at the

side of meters, but this practice is falling somewhat into

disrepute among its advocates, since even they have in

time discovered that there is a class of meter which it ac-

celerates.

Electromagnets, drawing their energy from the circuits

under measurement and used as the iron was formerly
used, are now not uncommon, and it is difficult to prove
in court deliberate evil intent.

All of these things need to be watched for and guarded
against.

The question of installation and care of meters is a

wide subject, and in connection with it I shall endeavor
to mention only a few salient points, selecting those which
are most commonly overlooked or neglected.

The most radical cause of trouble in connection with

installation is vibration and the consequent reciprocating

motion of the shaft ; for this reason the most solid of

foundations should be selected, the neighborhood of mov-
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ing machinery should be avoided, as should also partitions

of light construction in which doors are located. The
rhythmic vibration of moving machinery is infinitely more
dangerous than occasional heavy shocks.

Meters should be installed as near to the foundation

as possible, not as is now quite common, at the top of

buildings, where the amplitude of all vibrations is of

course much greater.

Locations where great variations of temperature occur

are undesirable. For this reason, also, basements are

preferable to attics.

A very common error, causing the loss of very many
meters annually, by the bnrning out of the potential cir-

cuits, occurs in connection with the metering of power
delivered to motors. In the effort to save the very trivial

amount of energy passing through a potential circuit, it is

very common to instal meters on the motor side of the

controlling switch. This not only exposes the meter to

the full force of the field discharge, but it also results in

the eonstant cooling and heating of the potential winding,

and the resultant expansion and contraction chafes and
weakens the insulation, and also weakens the wire itself

sets down the consumption under the fac-simile on each
page. Such a system commonly reduces the errors from
about ten pericent. per month, where they not uncom-
monly stood under the old system, to materially less than
one per cent, under the new ; for, surprising as it may
seem, it is an extremely easy thing to make mistakes in

reading meter dials.

In changing from the old and not infrequently popular
contract system, a good many central stations in the ear-

lier days made the grave blunder of going on to the new
basis during the winter months, with the result that the

highest bills of the year reached the customer after a

long period of indulgence under the contract system, and
the result at times proved temporarily disastrous.

(To be continued.)

NATURAL DRAFT TRANSFORMERS.

One of the forms which the transformer for use with

high voltage currents has taken is shown in the accom-
panying illustrations of the special "type 11" natural

Natural Draft Transformer, Closed.

at the turns, opening the path for a final breakdown ei-

ther by a lightning discharge or by a field discharge.

As to care of meters : It is a fallacy to suppose, as

many insist upon doing today, that meters should require

no care whatever. Almost all meters will continue oper-

ative for a very long period without any care whatever;
but the cost of a cleaning and testing visit twice annually
is trivial as compared with the good results which follow

such a system, by reason of the better light load accuracy
obtained. It is not, I think, too strong a statement to

say that such a system will have an influence for good,
amounting to from three to five per cent, on the meter
readings annually.

Central station managements have probably given more
attention to systematic methods of meter reading than to

any other one point contributing to success. The old

and faulty plan of reading the dials of a meter at the time
of the visit to the meter is fast giving place to the better
system, which provides the reader with a fac-simile of the

meter dial in blank upon a page of his meter book. This
fac-simile is roughly marked in pencil to indicate the po-
sition of the hand at the time of the visit. These fac-

similes are taken into the office and are all read by one
individual who is an expert in meter reading, and who

Natural Draft Transformer, Open.

draft type, developed by the General Electric Company,
in its long distance transmission work. In transformers

of this type the primary coils well taped and bound are

insulated from each other by thick layers of felt—in that

shown the primary coils are eight in number. Between

the coils of the primary and the secondary winding an air

space of one-half an inch intervenes. The whole is

mounted upon a solid iron foundation and securely braced,

and is then covered with a corrugated iron cylinder pro-

vided with a ventilating roof.

One of the first transformers of this type has been for

the past five months in service where it is necessary to

reduce directly from 10,000 volts to 125 volts without in-

termediate transformers. It is used on the transmission

lines of the Redlands Light & Power Company, at Red-

lands, Cal., to furnish low voltage current at a point

some ten miles away from the sub-station secondary lines.

FRED. PEARCE, of 79 John street, the noted manu-

facturing electrician, lias returned from an extended tour

of Europe. He visited all the large electric plants in

Kngland, France, Germany and Italy.

Madison, Fla.—An electric-light plant is to be estab-

lished.
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ELECTRICAL ENGINEERING IN THE LEHIGH The Lehigh University of South Bethlehem, Pennsyl-
UNIVERSITY. vania, was founded in 1866 by Asa Packer. One of its

most favored courses is that in Electrical Engineering,
The opportunities offered to ambitious young men have under the direction of Alexander Macfarlane, M. A., D.

increased year by year in the colleges and universities of Sc. , L.L. D.

Physical Building.

the United States. Since new fields have been opened
up in applied science, educational institutions have added
to their curriculums a series of new and interesting de-

The instructors and assistants in physics and electrical

engineering are J. H. Klinck, M. E. ; H. S. Webb, B. S.

;

S. S. Clark, S. B. ; R. B. Williamson, M. E.

Electrical Laboratory.

partments of study. The haze that hung over the tech-
nical applications of electricity has been swept aside, its

principles laid bare, and development accelerated by the
systematic study it has received in our leading universi-
ties.

The course consists of four years' work, embracing
mathematics, physics, chemistry, etc., and the principles

and applications of electricity.

The electro-technical studies are comprised in the fol-

lowing list : Principles of Electricity and Magnetism,
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NERXST.

The discoveries of Voltaand Galvani have been further

developed up to the present time by a series of able sci-

entists. The theory of the chemical generator or pri-

mary battery has, for. the past seventy-five years, been
more of the nature of an excusable substitute, than one

which answered the direct questions of science unfalter-

ingly. The osmotic theory of Nernst was the first which
touched to the quick all that related to the origination of

a current within a primary battery. It was first advanced
by him in 1889 at Goettingen. The general reliability

of his theory and its acceptance of the latest facts of

physical chemistry, as an integral part of his own far-

reaching principles, places his work prominently before

the public eye as worthy of the highest commendation.
The theory of current conduction outlined by Helm-

holtz; of ionization or electrolytic dissociation by Arrhe-
nius, are utilized when necessary to further explanation
and throw light upon some original line of investigation.

The value of his observations on osmotic pressure and
their bearing upon the future of the chemical generator
cannot be estimated. The phenomena of electrolysis has
received the closest attention in his hands, and it would
be well for those desirous of acquainting themselves with
this genius to look up his original papers and experi-

ments. There may be a great change in the near future

which may so utterly transform the primary cell, that

though remembered as the progenitor of the new, it will

be seen in scientific collections side by side with other
pieces of apparatus valuable only on account of its his-

torical importance and past usefulness.

While it frequently happens that invention anticipates

theory, it has been acknowledged by all intelligent men

that the original invention can only be moulded to serve

the purposes of the hour by a full recognition of the

principles which underlie its operation and in subservience
to which it is henceforth modelled. The principles ad-

vanced by Nernst have been deduced from a series of

careful observations and the primary cell reconstructed
on the basis of certain suggestions advanced by him and
Oswaldt may begin a new life of usefulness.

FAKE SCHEMES.

The causes that depress trade are not always to be in-

dividualized as singly acting factors, neither are they to

be looked upon as spontaneous outgrowths of a seven
years' periodicity. More often they arise from a soil that

has languished through overwork or become unproduc-
tive on account of its very richness; the seat of health-

ful progress usurped as it were by fungoid growths inimi-

cal alike to the present and the future. Political econ-
omists advance their theories and advise the course of

industry and commerce. They point to some festering

source in the national tissues and apply local remedies,

but the great body of the nation beats at fever heat with-

out awakening them to the full sense of an impending
crisis. It is not until a convulsion is felt from the North
to the South, the East to the West, that our purveyors of

prosperity hoist the danger signal of national distress.

Whether it be wheat crops, silver or a failing confidence
that becomes the festering sore, let it be known that be-

yond all these lie other causes, parasitical and decimating,

which appear with the smile and smirk of reality but are

made of the dissolving substance of fraud and illegiti-

macy. The century closes with a name for this symptom
of degeneracy. It is neither poetic nor prcsaic but be-

longs to the slang phraseology. We hope that "fake"
schemes in name and fact will become obsolete before the

dawn of another era. „

ELECTRIC CARS IN A TWO-THOUSAND FOOT
TOWER.

The plan of William J. Frye to erect a tall edifice in

commemoration of the union of New York and Brooklyn
is novel and interesting. The great Eiffel tower of Paris

was nine hundred and eighty-four feet tall, but this scheme
takes in a building whose dimensions, upward, will be two
thousand nine hundred and forty feet; three hundred feet

in diameter to four hundred, being its girth at the base.

This structure is interesting to electricians because a prop-

osition to run electric cars in certain portions of it has

been made. The cars will ascend spirally, from the fifth

floor to the top, covering a distance of two and one-half

miles in so doing. From our nineteenth-century stand-

point, the tower of Babel is not in it in comparison with

this new, novel and prodigious scheme.

Catonsville, Md.—The Catonsville Ice, Light & Power
Co. has been incorporated by B. N. Baker, Victor G.

Bloede, William H. Gorman, Wesley M. Oler, Conway
Robinson, Hanson Robinson and Dr. C. G. W. Macgill;

to build on the Patapsco river, near Orange Grove, an

electric light plant, to cost about $65,000, equipped with

the latest improved machinery. Capital stock, §82,000.

New York, N. Y.—Empire Electrical Traction Co. has

been incorporated by William W. Doty, James A. Mac-
Knight, Charles C. Granten, Joseph C. Granten, Charles

J. Beckermann, and William Reinhart; to manufacture

electrical appliances. Capital stock, $100,000.

Chattanooga, Tenn.—A telephone line will probably

be constructed between Dickson and Charlotte.
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Electrical Measurements, Electromagnets, Theory of Dy-
namo-electric Machinery, Dynamo Laboratory, Dynamo
Design and the Technical Applications of Electricity.

Illustrations are given of the Physical Building, Meclian-

tery room, computation room, cloak room, etc. The
dynamo room is 70 feet long and 20 feet wide. A 50-

horse-power straight-line steam engine drives a ground
line shaft, to which the several dynamos are connected

Dvnamo Room. .

ics and Heat Laboratory, Dynamo Room and Electrical by belts and clutch pulleys. The electrical plant consists

Laboratory. of two Westinghouse rotary transformers, two Edison dy-
The Physical building is 235 feet long, 44 feet wide namos, Thomson-Houston arc dynamo, Richter arc dyna-

and four stories high. Within it are contained the vari- mo, Wenstrom incandescent dynamo, Westinghouse alter-

Mechanics and Heat Laboratory.

ous departments fully equipped for the study of physics
and electrical engineering.

First Floor.—On the west side is the dynamo laborato-

ry, comprising dynamo room, store room, workshop, bat-

nator, two Tesla induction motors, several small motors,

ten alternating-current transformers, etc. The labora-

tory is supplied with ammeters, voltmeters and wattme-

ters of various types, Kelvin balances, Brackett cradle
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dynamometer, standards of capacity, etc. The battery

room contains an 80-cell chloride accumulator, which
supplies current for experimental or testing purposes at

times when the engine is not running. By means of

switchboards located in the battery and dynamo rooms,

current is made available for use in any of the laborato-

ries or lecture rooms throughout the building.

On the east side is the Thesis laboratory, comprising
eight separate rooms of uniform size, office, balance room,

and constant temperature vault underneath. Each of the

workshop, recitation room and apparatus rooms; on the
east side the lecture room, office, small laboratory, appa-
ratus rooms, workshop and electrolysis room. The lec-

ture hall is 70 feet long, 44 feet wide, and 18 feet high,
and has seats for 400. It provides accommodations for
examinations, the meetings of several large classes, and
University lectures. The lecture room is 40 feet long
and of the same width and height as the lecture hall.

The benches rise in tiers and provide seats for 140.

Fourth floor.—On the west side are the mechanics and

Induction Motor.

separate rooms is furnished with three stone tables rest-

ing on foundation piers; one is specially fitted up for arc

light photometry; in all the use of iron has been avoided

in order to make them suitable for magnetic measure-
ments. The room underneath is similarly furnished, and

heat laboratory, etc.

Graduate students from the course of electrical engi-
neering are given an opportunity of continuing their
studies in the mathematical theory of electricitv. Prof.
Marfarlane occupies a high position in the scientific

is specially suitable for accurate measurements of resist- world, and those entering this course are honored by his

ance.

Second floor.—On the west side are the designing

room, blue printing room, offices, reading room and ap-

paratus rooms. The designing room, 56 feet long by 44
feet wide, provides ample accommodation for designing

and draughting. It is well lighted and contains the be-

ginnings of an electrical museum. The reading room
contains a collection of works of reference, and sets of

several electrical journals. On the table will be found
the current numbers of the leading electrical journals.

On the east side are the laboratory of electrical meas-
urements, magnetic room, office, comparator room, store-

room, etc. The electrical laboratory, 60 feet long by 44
feet wide, provides desks with drawers and lockers for

eighty students. Like the thesis laboratory below, it is

entirely free from iron, the gas and heating pipes being
made of brass. Slate shelves fastened to the walls pro-

vide suitable support for delicate instruments. A selec-

tion of the best books on electrical measurements is kept

instruction.

POLYPHASE HIGH-FREQUENCY INDUCTION
MOTORS.

The new single-phase and three-phase high-frequency
induction motors of the General Electric Company have
been designed to operate from circuits of 125 cycles, and
to run at any frequency within ten per cent, greater or
less than 125 cycles with corresponding increase or de-
crease in the speed.

The liability of the high-frequency synchronous motor
to be thrown out of step with any fluctuation in the speed
of the generator is a disadvantage which does not seem
likely to be overcome. If the feeder supplying current
to a motor is changed over to another generator a
frequent occurrence in central stations—a fluctuation oc-
curs in the frequency, the high-frequency synchronous

at hand, and references are given to such of these as treat motor is thrown out of step and is brought to a stop.

a particular problem in the best manner. The laboratory This can only be prevented by running the high-frequency
is well supplied with sets of' the more common instn

ments, and recently a number of instruments have been
added comprising Anthony form of Wheatstone bridge,

megohm resistance box, Crompton potentiometer, Ryan
electrometer, standard condenser, Weston ammeters and
voltmeters, etc. The magnetic room has been fitted up
and set apart for measurements of the magnetic qualities

of iron and steel.

Third floor.—On the west side are the lecture hall,

generators in parallel or by using high-frequency induc-
tion motors, and consideration of this fact has brought the
new line of motors into existence.

Two lines of motors have been designed— those for
three-phase circuits and those for single-phase. The
mechanical structure and electrical features of the
standard G. 1'".. 60 cycle induction motors also distinguish
these. The armature or induced element, in all sizes
larger than five II. -P., has a polar winding and a revolv-
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ing starting resistance cut out by means of a lever. In
the 5 H.-P. size and less the armature either has the
polar winding and starting resistance or is built with
individually short-circuited coils. While the latter is

cheaper, the starting current required is greater and the
starting torque less, the efficiency also falling below that
of the motor with the variable resistance.

The full load rating is not the heating limit, but is

determined by the safe margin allowed for the overload
carrying capacity. The rise in temperature above the
surrounding atmosphere when run continuously for ten
hours at the rated full load is not over 45 centigrade.
The speed, practically constant, does not vary with

changes of voltage and cannot exceed the rated speed.

Street Railway Motor Mica Segments.

The field is wound with the conductors in slots, the
winding being supported by end shields, which protect
them from outside mechanical injury. The self-oiling

and self-adjusting bearings are amply large. The oil

cannot overflow and no oil can run out at the armature
end. The connection board on the motor has no bare
terminal connections and no part of the active conductors
are exposed.

If speed variation is required on the three-phase motors
it can be obtained by the addition of collector rings and
brushes and a rheostat in the armature circuit. No speed
variation is readily obtainable in the single-phase induc-
tion motor.
The starting torque and starting current of the three-

phase high frequency motors with resistance in armature
are from 25 per cent, to 30 per cent, in excesfe of the
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torque and current at rated load. For special cases the

motor can be built for a much greater starting torque.

The single-phase motor requires a starting box, start-

ing it with half load torque and about one and a half full

load current in the case of the motor with variable re-

sistance. The box consists of a non-inductive resistance

and a choking coil, the object being to establish a dis-

placed phase of E.M.F. and produce a starting torque.

When the motor is up to speed the box is cut out, and
the motor then runs as a simple single-phase motor.

This motor can also be started with full load torque and
a little over twice full load current, but this necessitates

a larger box. The single-phase motor with independently

short-circuited coils or fixed resistance in the armature
requires about twice this amount of current when starting

and gives somewhat less torque.

These induction motors are totally without moving
contacts, and are standard for 104 volts. The smaller

sizes can be run upside down or sideways fastened

against the wall, greatly economizing floor space.

The high-frequency three-phase motors have been de-

even throughout and has a uniform, smooth cleavage.
This mica has been used constantly by many of the

largest and most prominent electrical companies in the

country, and has given perfect satisfaction.

It is always reliable.

Mr. Schoonmaker keeps on hand a large stock for im-
mediate delivery, of solid sheet mica segments, rings,

washers, and uncut sheets of all sizes, for dynamos,
motors, conductors, and for all other electrical purposes.
The increased tariff on mica has not affected the price

of India mica, except in the two smaller grades, which
have been advanced only five cents per pound. Of the

stamped segments for railway motors many have been
reduced in price.

THE SAFETY COMPANY'S YACHTING-FISHING
PARTY.

The beautiful engraved invitations sent out by Mr.
Leonard F. Requa, general manager and treasurer of the

Safety Insulated Wire & Cable Company, of NewYork City,

The Hildegarde.

signed to meet a demand for power service principally

from high frequency monocyclic generators, and may be
wound two-phase for use on twe-phase circuits of similar

frequency.

The single-phase motor meets the demand created for

a motor to be operated on the existing high frequency
alternating current systems. No alternating current
motor for such systems has heretofore been built which
has approached the direct current motor in efficiency,

regulation, torque and reliability. In this motor, there-
fore, the General Eltctric Company gives us a satisfac-

tory high-frequency single-phase alternating current in-

duction motor, guaranteeing it superior to any other
motor of similar type.

notified his numerous friends to enjoy a sail August 18, on
Gen. Benjamin M. Whitlock's beautifnl auxiliary steam
yacht "Hildegarde." Mr. Whitlock is president of the

Safety Company. The eighteenth of August was a most
propitious day for a sail and fishing. Many guests were
met at the foot of Whitehall street, N. Y. city, at 9:10
a. m. by Messrs. Requa, senior and junior, and also

Messrs. Richards, Eckert and Parsons, representatives of

the company, who furnished tickets to Bay Ridge, where
the guests were transferred in steam launches to the

"Hildegarde." General Whitlock was in waiting and
gave a hearty greeting to the guests. The steamer then

headed for Sandy Hook, at 10:30, loaded with a great

variety of palatable goods, and with song, music and
mirth the guests went sailing merrily on. Upon reaching

Sandy Hook, brand new, white duck overalls were furnished

to the guests, great distress being observed in finding

overalls to fit the noble form of Mr. Blackall, of Blackall

It is a well established fact that mica is now an ab- & Baldwin, N. Y. When all were ready, the captain of

solute necessity to the electrical trade; every practical the fishing fleet, -seen in the offing, arrived and took off

EAST INDIA MICA.

electrician knows that he cannot do without it.

To have the best and most satisfactory results you
must use mica in its native condition, that is, in solid

sheet as it is mined, and it is only in this form Mr. A. O.
Schoonmaker, 158 William street, New York, sells it to

the trade. The mica he sells comes direct from the
original sources in India. It is selected stock of guar-
anteed purity, and no region in the world furnishes a bet-
ter article for insulating purposes.

a party of guests. Then the steam launch and yawl of the
" Hildegarde," with Gen. Whitlock at the helm, took off

the balance of the fishermen and distributed them among
the fishing smacks. Mr. Day, the elocutionary enter-

tainer, and Mr. Ferguson, of the Municipal Electric

Light Company, of Brooklyn, were in a party of fisher-

men. Mr. Day complained that Mr. Ferguson magnet-
ized the fish, they all coming to Mr. Ferguson's line. He
was the prize fisherman of the party, having caught the

It is perfectly free from iron, thus rendering its non- largest number of big blue fish. Many of the guests who
conducting properties of the highest order. It splits did not take a hand in the piscatorial sport, remained on
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board the " Hildegarde." Every large electrical indus-

try in the East was represented among the guests, among
them being the N. Y. Telephone Company, the N. Y. &
N. J. Telephone Company, Western Electric Company,
Crocker-Wheeler Electric Company, Edison Ltd. Com-
pany of N. Y., General Incandescent Arc Light Com-
pany, the Electric Storage Battery Company, of Phila-

delphia, Manhattan Electric Light Company, Hatzel &
Buehler, Zindars & Hunt, Kings County Electric Light

Company, Brooklyn Edison Company, Sprague Electric

Company and many others whose names could not be

secured. Mr. Leonard F. Requa was at the height of

his glory and was highly elated over the success of the

party and the enjoyment of his guests. After three

hours of fishing, the guests started on their homeward
course, without any sea-sickness; all spoke in high glee

of the beautiful sail and the beautiful steamer that it was
enjoyed in. The "Hildegarde" is a model pleasure yacht,

at one time owned by the Prince of Wales, and has been
around the world several times ; having every conve-

nience, the latest types of engines and boilers. Current
for the electric lights is generated by a two-horse power
Crocker-Wheeler dynamo, run by a Pelton water motor.

An auxiliary storage battery plant is also used very suc-

cessfully, this plant having been installed by Mr. Blizard

of the Electric Storage Battery Company. The illustra-

tion of the yacht hardly does her justice. The guests,

after arriving at the Atlantic Yacht Club, of which Gen.
Whitlock is rear commodore, were further entertained

with a dinner and the customary requisites. Many pages
could be devoted to describing the attractions of this en-

tertainment, but to say that it was the greatest and best

entertainment ever given by any industry to its friends

gives but a faint idea of this "fishing and pleasure party.'

LITERARY NOTES.

The September Home Magazine (Binghamton, N. Y.)

comes to us in all the glory of a new cover. It is a very
pretty design, the winner in a contest for a cover for

this popular magazine, and is certainly a decided im-

provement over the old cover. James C. Green, of New
York, is the artist who made the design, and wins first

prize in the contest, which was conducted under the aus-

pices of the Sketch Club of New York.
The Home Magazine for September is a special travel

number. There are a number of handsomely illustrated

articles on places of interest in our own and foreign

lands, chief among them being Harriet Maude Miller's

sketch, "A September in Norway," and Mrs. Clara
Spalding Brown's " In the Sierra Madres." "The Mis-
sissippi Forty Years Ago" is the title of an unusually
interesting and profusely illustrated article by Hugh
Wiley. These are personal recollections, which fact gives

them additional charm. Another particularly timely arti-

cle in these days of the Klondike and discussion of the

seal problem is Ella Starr's sketch of " Alaskan Fox
Farms," which describes a new industry in our far north
territory.

street, near West street, where they will open a store for

the sale of their manufactures and other electrical sup-

plies in addition to the store in the Thames street build-

ing. The telephone call for all departments will be

1725 Spring street. Customers will kindly remember that

the retail store in the Thames street building will be re-

tained as usual.

GEO. JOHNSON, care of L. J. Wing, 109 Liberty
street, has a large stock of porous cups, square and round,
of all sizes, that can be bought at a low figure.

NEW CORPORATIONS.

Troy, Ohio.—The Hobart Electric Manufacturing Co.
has been incorporated with a capital stock of $30,000.

Albany, N. Y.—The Coxsackie & Greenville Traction
Co. has been incorporated to operate a road from the

terminus of the Greene County Traction Co.'s line in

Coxsackie to Greeneville and Durham, a distance of 12

miles. The capital is $150,000.

Jackson, Mich.—A company has been formed with E.

S. Hobbs, president; C. C. Bloomfield, vice-president;

L. B. Trumbull, secretary; E. D. Warner, treasurer, and
others; for the manufacture of electric signals for street

railway and railway crossings. Capital stock of $100,-

000 paid in.

TELEPHONE NOTES.

Coffeeville, Miss.—The Blount's Mineral Well & Tele-

phone Co. has been organized, with I. T. Blount, presi-

dent; H. T. Gaines, secretary, and G. W. Armstrong,
of Coffeeville, treasurer; to construct telephone lines, etc.

Ironton, Ky. —The Lawrence Telephone Co. has been
organized to construct telephone system. Capital stock,

$12,000.

Stockton, Cal.—Sierra Telegraph Co. has been formed
by Thomas S. Bullock, Sidney D. Freshman, S. L).

Woods, George A. Brown, Jr., and R. L. Beardslee; to

carry on a general telegraph business. Capital stock,

$12,400; all subscribed.
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THE WESTERN ELECTRIC COMPANY beg to

announce that on August 16 their New York offices will

be removed to their new building at 57-67 Bethune

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St.. Nitcark, N. J., U.S.A.

VULCANIZED FIBRE COMPANY,
SOLE MANUFACTURERS OF HARD VULCANIZED FIBRE

In Sheets, Tubes, Rods, Sticks and Special Shapes to order. Colors, Rdd, Black and Gray. Send for Catal igue and Prices.

wilmingtonVdel. The Standard Electrical Insulating Material of the World.
OFFICE:

14 DEY ST.. N.Y.
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A Boiler Room of the Edison Electric Illuminating Co., Brooklyn, N. Y, The Arrangement of the Conveyor for Handling
the Coal and Ashes.

COAL DELIVERY IN ELECTRIC LIGHT AND TOWER PLANTS.

The great monoliths of ancient Egypt represent the

sweat and toil of multitudes. They were built at a time

when mankind depended more upon the strength of its

arm than the aid of iron and timber ; more upon millions

of slaves than the great forces of nature.

The Ancients' ignorance of the art of applying these

forces was excusable, because the science of engineering

had not passed beyond its most primitive stages. The
dawn of history had barely broken and wealth was meas-

ured in such barbaric times by the possession of men in-

stead of machines. From the germ of thought implanted

in the minds of future races by Hero of Alexandria sprang

the great mechanical inventions of this age. The bottled

energy of steam gave life to a new civilization, added a

stimulus to art and science, and drew a magnificent horo-

scope of nations, still unborn. The dependence upon the

lowest type of laboring class for the transference of coal,

ore, etc., to a vessel or from a vessel to shore, has been
superseded by a system that performs the same work with
almost lightning dispatch. There are many ports along
the Mediterranean Sea, the coast of India, West Indies

and China where Coolies and other poorly paid menials
labor hour by hour with the patience and persistence of

beasts of burden, loading and unloading freight from shore
to ship. In localities where such conditions do not exist,

and labor finds a high price and a ready market, such a

method is not commercially practical and recourse must
be had to mechanical contrivances that will serve this

purpose and displace the panting laborer who, despite his

utmost efforts, is slow, unsatisfactory and an incumbrance
in moments of haste.

The main object of this brief sketch is to describe the
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means by which electric plants, whether for light or pow- boiler furnaces. The few illustrations added to this ar"

er, stock up with coal, and feed it with readiness to the tide will show familiar scenes in southern latitudes ; the

Unloading^Vessels in the West India'Ports,

Copyright, 1891, by C. W. Hunt Co., New York. No. MO.ttO.

Steam Shovel hnd Elevator at Southern Power Station. Brooklyn Heights Railway Company.
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string of natives carrying their baskets full of coal and,

in comparison with the same, the new and improved

method of handling and delivering coal as perfected by

the C. W. Hunt Company, of 45 Broadway, New York

City. Although the first illustration does not relate di-

rectly to any electric light plant, it shows the method by

The device illustrated in the first cut represents an ap-
paratus that will unload a thirty-ton car in thirty minutes.
The reader will not need to inquire into the advantage of
this system over that which requires the aid of human
carriers. The large and progressive railway companies
make use of steam shovels in addition to conveyers in

View in the Monitor of the Coal Storage Building the Ridgewood Station of the Brooklyn Waterworks.

which vast quantities of coal can be carried and delivered

with astonishing speed at any given point.

The Ridgewood Pumping Station of the Brooklyn Water
Works is equipped as shown, the coal being carried by a

conveyor which passes underneath the hopper, below the

cars, where the buckets are loaded, thence passing verti-

cally to the monitor of the storage building, where it is

carried horizontally and discharged at any point.

1

emptying coal barges. By means of the steam sho\e
very little breakage results. The scoops reach seven

feet, pushing their way under a ton to a ton and a half of

coal, which causes very much less breakage than taking

a ton of coal up in about one hundred and fifty shovels-

ful and dashing one on top of the ether in a tub. The
Brooklyn Heights Railway Company make use of this im-

proved method, involving a steam shovel and elevator, at
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their southern power station. The facility with which
coal is removed and the ease with which this gigantic

shovel is handled and controlled leaves nothing to be de-

sired, either in speed or in economy.

by a conveyor system to coal tanks above the boilers,

which on returning passes beneath the ash-pit of each

furnace, thereby lifting the coal to receivers from which
it drops almost into the furnace door; then removes

Conveyor Driver.

The Edison Illuminating Company, of Brooklyn, make
use of an equipment for the delivery of coal to their

boilers which enables them to save time and labor. The
coal has to be taken from the wasrons, carried to the fur-

waste products with a cleanliness and speed that is sur-

prising. An illustration of the boiler-room, showing the

hoppers placed above and on each side of the boilers, may
assist the reader in gaining a definite idea of this inge.

General View of the Steam Shovel, Cable Railway and Conveyor at the Southern Power Station of the Brooklyn Heights Railroad

Company.

naces and the ashes removed. The means by which this nious method of delivering coal. The conveyor driver

was achieved is described as follows: the coal was dumped which operates this interminable string of buckets is in

into a hopper built beneath the sidewalk. It is carried this case driven by an electric motor. An illustration of
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a conveyor driver is given. The apparatus shown can of

course be operated by steam-engine or belt. In this sta-

tion a ten-horse power motor supplies all the power nec-
essary for the supply of fuel and the removal of ashes.

There is probably no field of engineering which illus-

trates so clearly the economy of such a system than elec-

tric .lighting. The primary object of all devices is to

save time and money; in other words, to economize, and
there is no better means of showing how this end can be
obtained in the handling of coal than by seeing in actual
operation a Hunt-conveyor system.

THE EFFECT OF HEAT ON INSULATING
MATERIALS.

(Concluded from page 121.)

Question No. 3. A new specimen of plain red fibre

.009-inch thick was wound with four layers of No. 26
B & S bare copper wire, the area covered being four
square inches, and then subjected to the variations in

moisture is to remove the glass globe from the apparatus
and the asbetos covers from the top of the earthenware
cylinder, the specimen itself being undisturbed. Three
days (72 hours) having elapsed, the specimen being undis-
turbed and unexposed to the atmosphere, is subjected to
further test, giving curve No. 8.

Great care is now taken to protect the specimen from
all moisture for 16 hours; at the end of which time, upon
again testing, curve No. 9 is obtained. The test con-
sisted, as before, in raising the temperature to 8o° C,
where it was kept constant for three and one-half hours.

All covering is now removed and the specimen allowed
to cool to 23.

3

C, the time occupied being three and
three-quarter hours. Curve No. 10 is then obtained upon
reheating.

Again, great care is taken to protect the specimen from
disturbance and all moisture for nineteen hours. On
being again subjected to test, curve No. 11 results.

Now the specimen is allowed to stand for exactly five

days freely exposed to the moisture of the atmosphere, it

being situated in a room near a window which is left open
a considerable portion of the time, thus subjecting the

The Ridgewood Pumping Station of the Brooklyn Waterworks.

temperature and exposure to moisture which are most
likely to take place in dynamo electric machinery.

Insulating material when used in this way is sub-

jected to repeated heating and cooling, being kept at a

moderately high temperature for varying lengths of

time, also being exposed more or less to the moisture in

the air. Therefore, the following eight tests have been
made under conditions approximating the above and
upon the above described specimen.

In all of these tests the temperature is gradually raised

from that of the air, 20 C. , to 8o° C. , at which temperature
it is kept constant for 3^ hours. The time taken to

raise the temperature this amount is about 45 minutes.

Curve No. 5 has been obtained from the first heating.

The specimen was then allowed to stand unexposed to

moisture for 16 hours, at the end of which time a like

test is made, giving curve No. 6. After a lapse of 24
hours, during which time the specimen was exposed to

the atmosphere, which was very damp, the temperature
is again gradually raised and kept constant as before,

curve No. 7 resulting.

It will be seen by examination of these curves that the

specimen after exposure to moisture returns to its orig-

inal condition. The method of exposing the specimen to

specimen to conditions of atmosphere similar to those oc-
curring in a station or factory.

The weather during the five days was unusually damp.
A number of severe-rain storms occurred, thus giving the
specimen an exeremely good opportunity to absorb mois-
ture. At the end of this time a test was made, from which
curve No. 12 was derived.

The object of this test is to see if, after exposure to
moisture, the material will return to its original condition.
By a glance at the curve thus obtained it will be seen that
this actually takes place.

Let us now compare the eight curves. Curve 5 repre-
sents the original resistance variation of the material.
Curve 6 shows the increased initial resistance on cooling,
the specimen having been protected from moisture in the
meantime. Curve 7 shows the return to the original con-
dition on absorption of moisture. Curve S the higher
value of the resistance curve when the specimen has been
kept at 8o° C. for three and one-half hours and then al-

lowed to cool, but not exposed to moisture. Curve 9 shows
that the heating up to 8o° C. has practically no effect on
the resistance after the moisture has been driven out and
not allowed to return. Curve 10 shows the condition
into which the specimen was thrown when cooled while
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exposed to the atmosphere. Curve n indicates that the

moisture had again been practically all expelled and there-

fore the heat produced no change in the resistance.

to be practically unchanged in appearance, mechanical
strength or other qualities. One might therefore con-

clude, on inspection of the various curves in connection
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constant during the entire time that the temperature was contained in the material at the time at which each

kept constant. On examination, the specimen was found measurement is made.
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sheet form in finding a solder that will successfully effect
a junctionbetween two foreign pieces.

The Journal of the Franklin Institute has published in
its September issue one or two recipes that will enable
aluminum articles, sheets, etc., to be successfully joined.
One, called Green's aluminum solder, "is not used with
any flux, simply requiring the aluminum faces to be
cleaned and first coated with the solder, then with a
clean, hot soldering bit to wipe the soldered joint to be
made.

"Green's solder is composed of zinc, 50.03 percent;
tin, 47.99 J

aluminum, 1.76 and phosporus, .22 per cent."
Among the many fluxes advocated for this purpose stear-
ine will be found about the best. When joints of alumi-
num are soldered, electrical currents are generated which
flow between the solder and the aluminum itself.

Some of our friends that have yearned for a suggestion
relative to the soldering of aluminum will now have an
opportunity of exercising their talents in this direction.
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PROSPERITY THAT HAS REACHED THE
TRADE.

The daily newspapers impress upon the public mind
twice a day the fact that times are better. They speak
of the thousands of toilers who have starved for six

months and now have lots of work and three square
meals a day. They refer to the large factories situated

on all sides of us in which the whirr and hum of busy ma-
chinery eloquently proclaims in favor of a business reviv-

al. There is no doubt, however, that the prospects have
become brighter, not only among the great masses of un-

skilled labor but within our own circles of technical in-

dustry.

We are happy to notice that John A. Roebling & Sons'
Company are erecting a half million dollar building ; the

New York Telephone Company are erecting a building

worth $175,000, and the Metropolitan Street Railway
Company, two buildings, costing respectively $200,000
and $350,000. We are glad that this change of tide has
come about, and hope that all of our friends will lave in

its golden waters to their hearts' content.

ALUMINUM SOLDER.

The method of producing aluminum is inherently an
electrical one. At Niagara Falls, as is well known, thou-
sands of horse-power are'daily utilized in reducing it from
its allied compounds. As an important article of com-
merce, it is slowly but surely finding a place for itself.

Its remarkable properties, chief of which is its exceeding
lightness, make it the most unique of all the metals. So
far, however, considerable difficulty has been experienced
by manufacturers and others making use of aluminum in

THE HEATLESS LIGHT OF THE ARCTIC
REGIONS.

The spectral light of the north, that glows with such
variable luminosity, has been a mystery possessing weird
and in many respects ghastly features. It possesses like-

wise considerable historical interest. The Holy Book
makes mention of horsemen seen running in the air

clothed in gold and glittering with ornaments and shining
weapons. In 1716 a brilliant auroral outburst took place.
One enterprising thinker imagined the brightness of the
aurora to spring from flaming hydrogen, of which the up-
per atmosphere was then thought to be composed. In
1817 Blot located himself in the Shetland Islands, and
attributed the existence of the aurora to volcanic dust
heavily electrified. But the similarity of discharges in

high vacua to those witnessed in the far north left no
doubt as to the probable origin of this remarkable phe-
nomenon. When a proper co-ordination of these facts

takes place the eleven-year period, governing the appear-
ance of sun spots, magnetic storms and auroral dis-

charges, something more than the mystery of the aurora
will be unveiled. Something not yet clearly manifest to

the human senses is involved in this triply interesting se-

ries of phenomena. Whatever relation does exist between
the sun, the earth and its north pole, it will when under-
stood give coherence to a vast mass of disconnected
facts.

Mobile, Ala.—The Electric Lighting Co., S. S. Rubira,

president, is making arrangements to duplicate the pres-

ent capacity of its plant, putting in new boilers of 500
horse-power, new engines of 400 horse-power, and five

dynamos of the most approved style.

Fort Smith, Ark—Tom Ben Garrett, mayor, may be

addressed concerning lighting of streets with electricity.

Pensacola, Fla.—The Pensacola Electric and Terminal
Co., W. H. Northrop, president, capital stock $200,000,
will erect an electric-power plant.

Augusta, Ga.—The Georga Railroad, Thomas K. Scott,

general manager, will equip a large plant for supplying

electric power to its shops.

Beeville, Tex.—J. S. Sale and Victor H. Koos are in-

terested in electric-light system.

Abilene, Kas.—City Clerk may give information con-

cerning erection of electric-light plant.

Henderson, Minn.—An electric-light plant will be es-

tablished.
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Question No. 4 may be answered by reference to the

curves obtained from the three tests on one piece cf insu-

lating material wound with four layers of No. 26 B. & S.

bare copper wire. Area of insulation under test was

4.125 square inches, and the thickness was .009-inch.

Curve 13 is the resistance curve for the first heating

from 20 C. to 200 C.

The descending portion of the curve between 23 C.

and 40 C. is probably due to the coalescing of the mois-

ture within the material ; that portion between 40 C. and
8o° C. shows the rise in resistance due to the expulsion of

the moisture and the remainder the negative resistance

coefficient which insulators usually possess.

This test being completed, the specimen was allowed to

stand undisturbed and protected from moisture for

twenty-four hours. Upon reheating, curve 14 was then

obtained. This shows the rapid drop from the enormous
resistance acquired by the material on cooling from the

previous test.

While the specimen was cooling from the heat applied

in test 14, frequent measurements were made, resulting

in curve (14a), which shows the rise to a still higher re-

sistance than before. At ioo° C. the resistance was too

great to be measured by the apparatus at hand.

Now the specimen was allowed to stand undisturbed

for thirty-six hours, during which time the air in the ap-

paratus was kept moist. Curve 15 was then obtained on

repetition of the test, showing that the material when
repeatedly heated to 200 C. still retains its property of

absorbing moisture, and the effect upon its insulation

resistance is not as great as would be expected. But it

should be noted that this high temperature of 200 C.

greatly injures the mechanical strength of the insulating

material.

From the foregoing we may derive the following gen-

eral conclusions:

a. The presence of brass in the apparatus does not

affect the shape and position of the curve.

b. The difference in the curves depends solely upon
the amount of moisture contained in the material and its

opportunity of escape.

c. Every time the specimen cools the resistance in-

creases to a value much above any resistance that it pos-

sessed before, provided it is kept from absorbing mois-

ture.

It is impossible to determiae the limit of this action

with the present apparatus. But all the curves, partic-

ularly Nos. 5 to 13, clearly.show this stepping-up effect,

which is practically the same as the well-known result ob-

tained by baking insulating materials.

INQUIRY COLUMN.

In this column we shall endeavor to answer all questions relat-

ing to the science of electricity that may arise in the minds

of our subscribers.

(Q.—ELECTRICITY DIRECT FROM CARBON.

Jersey City, August 23, 1897.

Electrical Age Pub. Co.

Dear Sirs: Of the many important problems in elec-

tricity to be studied out the most important to me seems
to be the production of electricity direct from coal.

Having noticed in the past several articles in the Elec-

trical Age referring to this subject I take the liberty of

asking for further information on the subject. (1)

Whether it is entirely theoretical ? (2) The relative cost

of production compared with present methods ? By an-

swering the above you will oblige

Yours respec; fully,

A. L. Culline.

(A.)—The original suggestion of obtaining electrical

energy direct from coal cannot be traced either to science
alone or an inventor's expectations. Ostwald, a distin-

guished chemist and physicist, has the honor of advanc-
ing this proposition and defining its limits. There is a
practical basis for experiment in this line aside from the
inviting theoretical aspect; but the commercial side can-
not be touched upon until work has been done that is of
a definite character.

(Q.)—POTENTIAL BETWEEN SOLUTIONS.
Baltimore, August 24, 1897.

Editor Electrical Age.
Dear Sir : Many interesting theories have been ad-

vanced by ambitious scientists to account for the flow of
electrical energy occurring when two liquids of different

density are brought together. The mystery surrounding
this phenomenon is not so great as is generally supposed.
I believe successful explanations will shortly be given to

account for it in detail. Not being able to turn to any
source that is original or that tells more than the news-
papers might, I inquire at the public fountain head, the
editorial office, for further information on the subject.

Yours respectfully,

S. Lavater, M. D.

(A.)—" The difference of potential between solutions
of different concentrations, of the same electrolyte, is

explained by Ernst as due to the different velocity of the
ions set in motion by osmotic pressure, whereby the
kations become present in excess in one solution and the
anions in the other solution. Inasmuch as the ions bear
electric charges with them, an accumulation of positive
electricity is brought about in one solution and of nega-
tive electricity in the other; and if two indifferent elec-

trodes are placed in the solutions and are joined by a
wire, a current must be produced in the wire because of
the equalization of the two electricities. Cells of this

kind are called liquid cells."

(Q.)—INCANDESCENT LAMP FILAMENTS.

Schenectady, July 27, 1897.

Electrical Age.
Dear Sirs: The lamp filaments I have seen are thick

and heavy; do you think I can make a filament that is

hollow instead of solid and get the same light with less

power ? The few attempts I have made lead me to be-

lieve that a film of carbon is cheaper to keep incandescent
than a solid piece. Awaiting your comments, I remain,

Yours respectfully,

J. F. Bates.

(A.)—Your idea is good but not original. The Bern-
stein lamp was made by allowing a carbonaceous gas to

deposit upon a hot wire, which decomposed the gas and
allowed a film of pure carbon to be used. The wire was
then withdrawn and the hollow shell used as a filament.

Any material that will conduct the current sufficiently to

affect a gas and induce deposits will answer the purpose.

As for the efficiency or superiorty of this filament over
others, that will depend upon its durability and life.

There is a saving of power, because less material is heated

to a point of incandescence than before; or, if the same
amount of material is used, more light is obtained because

a greater surface is radiating it. A lamp built upon
this principle would be adopted if its life could be as-

sured.

Pipestone, Minn.—The Southwestern Minnesota Tele-

phone Co. has been incorpotated by E. A. Cass, Oswald
Cass, Mary M. Robinson, Louisa M. Cass and Thomas
F. Robinson. Capital stock, $10,000.

Philadelphia, Pa.—The Bell Telephone Co. will erect

three new branch offices.
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MODERN OVERHEAD CONSTRUCTION.

BY BENJAMIN WILLARD.

(Concluded.)

This article was unfortunately set aside soon after it was begun
due to press of other matter; we take this opportunity of com-
pleting it.

Where wood poles are used (or wood pole tops for steel

poles), the ordinary five-eighth inch x twelve-inches eyed
bolt threaded about four inches answers every purpose for

the attachment of the span wires, and other devices more

for current capacity, I can hardly recommend anything
that would be more practical than the round wire.

Span-wire hangers and insulators are of various forms
and compositions and many possess equal merit, and I

would recommend for straight line work those most inde-

structible and possessing the best insulating qualities.

The best forms of such hangers are those where the insu-

lation is concealed from the weather as much as possible,

and having a metallic covering to prevent them from
being broken by accidental contact of the trolley pole.

Brass hangers are more expensive than iron, but resist

the moisture and are maintained at much less expense.

} vA
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Fig. i. Sectional Feeding Point.

expensive used for the same purpose are not necessary.

Poles when properly set will bear a given strain on the

span wires for many years without much yielding, conse-

quently an adjustable device is rarely if ever used. Hard
drawn copper trolley wire of No. i/o B. & S. gauge has

been found to be the most practical dimension of wire and

is generally considered a standard for most trolley con-

struction; therefore, overhead appliances are made of

various manufacture to meet such requirements. There

has been a trolley wire recently manufactured in the form

Iron hangers if kept in good condition should be painted
at least once a year, as the oxidization if allowed to accu-
mulate will form a conductive contact between the con-
ductors and span wires, and in course of time will cause
the escape of current by leakage. Hard-rubber insula-

tion for hangers is more expensive than many other com-
positions, but from my experience must say it has fine

insulating qualities, and stands different conditions of

climate with little or no deterioration.

Suspension ears are of as many varieties as hangers,

Fig. 2. Switch Box.

of a figure "8" which is now in use on some roads and

has given very good results. Where this wire is used it

leaves a perfectly unobstructed surface for the trolley

wheel and gives greater current carrying capacity, bat in

modern construction the hanging appliances have reached

such a degree of perfection that the round wire can be

used with equally as good results, and as the trolley wires

on large systems are relied upon but little as a conductor

and I have experienced the use of many such appliances

and have concluded that a little modification of the old

brass solder ear is the most practical and lasting of all,

if properly attached. A solder ear should be fifteen inches

in length, tapped for five-eighth cap bolt and provided
with thin lips at either end so dimensioned as to encircle but
little more than half the trolley wire, and one point which
should be observed very particularly is to have the ends



1 54 THE ELECTRICAL AGE. [Vox,. XX. No. 10

of the ears ground to a thin tapering end, so that they
will become flexible with the vibrations of the wire. If

the ends are made heavy or unyielding the vibrations will

have a tendency to detach the ear at the points, and when
this takes place it is a question of a short time before the

ear is wholly detached.

central pull-off wires leading to the centre pole would
terminate in an iron ring three inches in diameter fixed

at a point about 20 feet from the trolley wire and attached

to a single three-eighth inch cable fixed to the centre

pole by ending in a strain insulator. Each of the other

pull-off wires would lead directly to their respective

i
-'^ff^-f*^ jj^^M
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Fig, 3. Distributing Centre.

Insulators and hangers for curve construction like

straight-line material are of many designs and permit of

wide selection. However primitive may seem my ideas

of this particular part of construction, I can only give

good results from my experience. I favor what is known
as the goose-neck hanger which is simply a five-eighth

inch steel forging formed of such dimensions as to allow

good clearance for the trolley wheel and fastened to the

soldered ear in a manner to permit it to swivel, also pro-

vided with an eye for the attachment of pull-over wires.

poles, all ending in a strain insulator fastened to the pole

top. Each of the suspension ears should be placed di-

rectly perpendicular over the track centres and each pro-

vided with a strain insulator between the trolley wire and
pole.

There is a wide difference of opinion relative to the

arrangement of sections and the methods of feeding such
sections of the trolley wire. In many installations a

practice is made of leading each individual section feeder

to the station and separating the trolley into sections by

y :
_^

Fig. 4. Feed Line.

Such devices are strong, and do not present an obstruc-

tive object for the trolley to catch in. There is no insu-

lation attached to such ears and this is the only thing in

their disfavor, but as there are many insulating devices

to overcome this difficulty which can be attached to the

hanger, this could be considered a minor point.

A great deal could be said about overhead curve con-

struction, but there are so many different conditions to

meet I will simply conclude my description with a double

right angle curve of 60 ft. and 50 ft. radius. The pull-

off ears should be placed 11 ft. %% ins. apart on the out-

side curve and those on the inside curve 9 ft. 10 ins. apart

from centre to centre (commencing at point of curve) so

that the pull off wires between the two curves run longi-

tudinally from the axis of the track curves. The three

sectional insulations, making it possible to cut out the

various sections at the power house. This is a con-
venience in one respect, and that is, it makes every sec-

tion of the line directly controllable from the power
plant, but there are other things equally as important to

consider which may convince you that better results are

obtainable through another method, and that method
would be to have every feeder on the whole line doing a

share of work at all times, whether the cars be assembled
on one section or distributed over the entire line. This,

of course, can only be done by means of connections
representing the whole line as being in one general sec-

tion, making short sections controllable by external

switches. In the first method mentioned an accumula-
tion of cars may be assembled on one section not esti-
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mated for carrying an abnormal load, consequently the

feeder would be overtaxed on this particular section,

whereas the feeders on other sections would be doing
little or no work. Consequently, an unevenness of

potential between the adjoining sections. If there is a

bridge around each section insulator connecting each
section together and connected by a feed wire so that

not separated into sections requiring separate feeders for

each section leading from the station. To accomplish
this method of uniting the trolley sections the line is

divided into sections by means of sectional insulators,

(see photo No. i) each section so proportioned as to

meet the estimated feeding point where the feeder is to be
attached. A switch box is placed on the pole (see photo

t
f

Eye Bolts and Strain Insulators.

the current will equalize itself between two sections, and

so the current will distribute itself from all feeders, then

we have a small amount 6f variation of potential from
section to section, and every feeder is auxiliary to each

other.

I have observed in most all instances that when an ac-

No. 2) (at a convenient height) in which is contained two
switches and fuses, one for the section on either side of

the sectional insulator; the feeder is then divided by
connection through each switch so that the feed wire de-

livers current to either section through feeder span wires

attached to connections on each side of the sectional

Fig. 5. Junction Pole and Frame,

cident occurs to a trolley wire the whole line is for a time
disturbed in its service until the proper attention has

been given to the external circuit where the trouble oc-

curs, and those on the ground are the ones who are de-

pended upon for relief before the forces at the power
house are aware of the extent of the trouble, and the

switchboard tenders are always under instructions or ad-

vice from the emergency crew. Consequently, I main-
tain that efficient external line appliances that are con-

trollable by emergency forces meet the most important
requirement, and the most efficient line can be built with

a general feeder system leading from the switchboard
and controllable as a whole for each individual line, and

Feed Line Construction at Curve in Street.

insulator. When the entire line is in operation there is

an equalization of current in all sections and the trolley

remains virtually as a solid conductor, but with all neces-

sary features for disconnecting the sections.

Feed wire distribution is an important item in all in-

stallations and varies with local conditions such as dis-

tances, amount of work to be done, and cost of produc-

ing power. As this is a mathematical problem that is

made fitting to meet each of the local conditions, 1 will

only undertake to define a general system for erection

and distribution.

In most localities where a large system of feed wire

distribution is required it is necessary to erect special
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construction for that purpose. The most economical

plan is to select centres (see photo No. 5) of distribution

reached by the most direct routes from the power station

and established at such points what may be called junc-

tion poles, to which are attached the heavy trunk line

feeders leading from the power plant, and smaller feeders

none are to be recommended in favor of the splice made
with the cable itself.

Protection from lightning is now occupying the atten-

tion of many railway companies, and there is a wide dif-

ference of opinion relative to merits of lightning arresters

and their application. I have received correspondence

Anchor ami Terminal Poles at Power Station.

for distribution to the trolley line. By this plan we may
erect wires of 500,000 or million circular mils capacity

from the plant to the junction pole, and end same to a

junction frame or frames attached to the pole, which is

provided with a bus-bar of sufficient carrying capacity to

carry the current of the branch feeders. (See photo No.

3.) The large cables are dead ended in the junction

frame by use of eye-bolts and strain insulators (see

photo No. 4), and connections are made with the bus-bar

with copper tee connections. The branch feeders are

ended and connected in the same way, so that it is pos-

sible with little delay to cut out any feeder and make
changes which are often necessary during progress of

operation.

Southern pine cross-arms five inches by three and one-

half inches bored to receive one and one-half inch pins,

and doubled on each pole, will make sufficiently strong

construction to receive the heaviest wires. The pins

should be of locust wood bored to receive a one-half inch

bolt, which should extend vertically through the centre of

the pin and terminate with a washer and nut on the under
side of the arm.

Top grooved glass insulators are desirable in all classes

of heavy feed wire construction, and their adoption is to

be recommended. Feed wire conductors of larger area

than 0000 B. & S. gauge should be in stranded or in cable

form, triple-insulated with the best waterproof covering.

Care should be taken in splicing cables so that an even

strain is brought on each smaller wire, and are not allowed

to remain without good contact, and that all flux used in

soldering is carefully removed before tapeing.

Devices have been used for connecting cables, but

from many different railway companies, and in one in-

stance there are two arresters located for forty-two miles

of road, whereas in another instance there were six to

the mile. The general idea seems to be two to the mile,

and situated at or near the junction where the feed wire

is attached to the trolley wire. It is somewhat difficult

for me to explain all the details of construction in a

manner to be digested intelligently in the mind without

referring to some illustrations covering the points in

question, so I have furnished the association with some
photographic illustrations which may be used in con-
junction with my description.

WESTON STANDARD
ILLUKINATZD DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upun the same general
principle and are just asaccuiate as
our regular Standard Poitable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof ra»t-

iron case, which effectively shields

the instruments from disturbing
influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St., Newark, N. J., U.S.A.

VULCANIZED FIBRE COMPANY,
Bstablislieci 1873. *

SOLE MANUFACTURERS OF HARD VULCANIZED FIBRE
In Sheets, Tubes, Kods, Sticks and Special Shapes to order. Colors, Red, Black and Gray. Send for Cataligue and Prices.

wlSo^del. The Standard Electrical Insulating Material of the World. h»S%t.



Septembeb 4, 1897] THE ELECTRICAL AGE. i5 7

THE GORDON PRIMARY CELL speaks for

itself, and we speak for it by guar-

anteeing it as represented, and
others speak for it because

they have found it to b

as represented in

every respect
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In use
by Fire Alarm,

Police Sig-nal. Tele-

phone, Telegraph, Hall-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Gordon-Burnham Battery Co.,

82 to 86 WEST BROADtt AY NEW \ ORR

Gas Lighting by Electricity.
Sialic Electric Machine! and

Burners for the Multiple
System.

CHARLSS H. HINDS,
MANUFACTURER,

13th and Hudson Sis., N. Y
TRIO BUILDING.

mmw HPPBRRTUS
OF -Z5.I_.3L. KI1TDS.

MINIATURE AND DECORATIVE LAMPS.

CATALOGUES ON APPLICATION.

EDISON DECORATIVE & MINIATURE LAMP DEPARTMENT,
(GENERAL ELECTRIC CO.)

HAEEISO-T, 3ST. T.
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NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. " MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U. S, A.

OUR PRICES CANNOT BE BEAT.
i_iv-:--=_t-o--r_E:iD

WIRE GUARDS
FOR

Portable Hand
Lamp t.uard.

Incandescent Lamps,

ELECTRIC FANS, ETC.
Manufactured for the Trade by

S, Joseph Ornamental Wire Works,

45 Washinton Sq. South,

New York.

Write for Catalogue and Prices. Fan Guard.

ROCKING GRATES. DUMPING GRATES.

bend for Circular. Mention "Tki Aax."

THE BEST AND CHEAPEST

GRATE-BAR
FOR ANY KINDOF FUEL.

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Room 131.
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Modern

Telephony
MEANS

METALLIC CIRCUITS
MESSAGE RATES
MODERATE CHARGES

New York Telephone Co,,

15 DEV STREET,
18 COBTLANDT 8T.

952 BROADWAY, (23d St.)

113 WEST 38th ST.

NEW YORK CITY.
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LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

C<>n*nms 75,000 rod* words with phrases, numbered 00000 to 74 999. Used by the LEADING BANKERS AVD MEBCHANT8
l hmughom the world, iiml ackuowlfdged tho best codo extant Over 3.000 uo'.d since dntr* <>r is^-ic, January, IbUC. THE ONLYCIPHER CODE ever offered the public in connection with which each purchaser recives bi-monthly u list or those using it.

LIBBER'S APPENDIX. Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.

2 STOXK ST.,

NEW YORK.
112 QUEEN VICTORIA ST.

LONDON, E. C.

20 RCE N-D de NAZARETH,
PARIS.

123a POTSDAMERSTRASSE II,

BERLIN.
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BRAINS AND TIME SAVED

COMPLETE

WIRING TABLES
By Thos. J. Fay.

THESE TABLES COVER
Distances from 10 to 1000 ft.

Sizes of Wire No. 14 to 1,000,000 C. M;
Losses from 1 to 100 Tolts.

Current from 1 to 1000 amperes.

The Resistance, Safe Carrying Capacity,

Weight, etc

All Rules, Formulae, and Data
are in Plain English.

The Tables are printed on fine paper, in
clear type, and will be sent free on

receipt of price, $1.00.

Special Discount to the Trade and Publishers.

The Electrical Age Pub. Co., Publishers, World Bldg., N. Y.

Electrical Experts,

Electrical Engineers,

Electrical Wiremen,

Electricians, Architects,

To keep up to the times,

Mu^t have this book.

ELECTRIC WIRING SPECIFICATIONS

INO/INDESeENT LIGHTING
BY GEO- H. KlMBER.

Leatherette, 12 mo., 60 Pages. Price. $1.25.

A complete and comprehensive work for all systems of Electric Light

Wiring. Every detail clearly denned for the different requirements and
establishing a standard form for wiring office buildings, hotels, hospitals,

municipal buildings, breweries, stores, residences, etc. Invaluable to arch-

itects, electrical engineers and contractors, builders, etc.

Sent, postage free, to any address, on receipt of prioe.

THE ELECTRICAL AGE PUB. CO., World Bldg.,New York.

X-RAYS
FOR EVERYBODY.

BY EDWARD TREVERT.

JUST OFF THE PRESS.

80 PAGES. 39 ILLUSTRATIONS.

Fully describes in plain terms how to perform ex-
periments with the X Ray Outfit. Tells what electrical

apparatus is needed and how to manipulate it Illustra-

tions show clearly how to connect up the Crookes Tube,
the Ruhmkorff Coil, and how to run them either by bat-

teries or electric light currents. How to make an X-Ray
Outfit very cheaply, including a Fluoroscope.

Write us at once, enclosing 25 Cents in stamps,
postal note, express money order, and get one of these
valuable books.

Cloth Bound, Heavy Board, Gold Letters, 50 Cents.

WE WILL SECURE YOU THE X-RAY
OUTFIT AT BOTTOM PRICES.

The Electrical Age Pub. Co., New York.

A B C of Electricity.

niiDii i T i iin ii immiiU TT

KEEP UP WITH THE TIMES.

YOU NEED THESE NEW BOOKS.

Polyphase Electric Currents and Alternate Current Motors.
By SILVAXUS P. THOMPSON, D. Sc, B. A., F. R. S. I volume, 8vo, cloth,

gilt, $2.75.
The most important work on the subject. A companion book to " Dynatno-Elee-

trie Machinery." One of the text-books in schools of technology and colleges. Beau-
tifully illustrated with fine engravings. Folding plates. Invaluable to the expert
electrician.

Now approaching its 40th thousand. ByWH TL
MEADOWCROFT, I volume, l2mo, cloth, .50

cents. Fully illustrated.
"

. ..
This excellent primarv book has taken the first place in elementary scientific

works. It has received the endorsement of Thomas A. Fdison. It is for every person,

desiring a knowledge of electricitv and is written in simple style so that a child can
understand the work. It is what "its title indicates, the nrst flight of steps in elec-

tricity.

Scholars' A B C of Electricity.
By WM. H. MEADOWCROFT. One volume,
l2mo, illustrated, cloth, 50 cents.

The author of this work has designed it for the
use of teachers and scholars. A large number of
simple experiments have been added, with notes
relative to the work. It is the primary book foi

school use.

A Most Important Work of General Interest.

Trip V T>ov • or > Photography of the Invis-
J.11W J\. l\d.J f ible and its Value in Surgery.

By WILLIAM J. MORTON', M. D. Written
in collaboration with Edwin V.". Hammer.
I volume, 121110, cloth and silver, 75 cents;
paper, 50 cents.

Everyone has been waiting for this work to give
full information of Professor Rontgens marvellous
discovery. The work explains in clear and simple
style how these extraordinary pictures are taken
through solids. Full description is given of the
apparatus used, and the text is profusely illustrated
with half-tone illustrations giving fac-simile copies
of the pictures tnken from the negatives of the
author. The subjects are varied. lllllillUllllllllllillll

MAILED FREE ON RECEIPT OF PRICE. THE ELECTRICAL AGE PI) B . CO., N.Y.
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HARD RUBBER GOODS
FOR ELECTRICAL AND MECHANICAL PURPOSES A SPECIALTY.

Phonograph Tubes,

|

Hook Insulators,

Magnet Heads,

Battery Cells,

Sounder Covers, A
Relay Covers, 5

Cord Adjusters,

Socket Bushings,

Switch Handles,

Key Knobs,

Nipples

HEEL ROD, TUBING Always on Hand.

ESTIMATES FOR SPECIAL WORK GIVEN.

THE GOODYEAR VULCANITE CO.,

OFFICE,

353 Broadway, IM. Y.

FACTORY,

Morrisville, Pa.

M. DITTENHOEFER,
*

Gen'l Manager.

GEO. PELL1NGER,

Manager Electrical Department.
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RUHMKORFF CoiLS
GUARANTEED TO

PRODUCE A

Continuous Spark
OF THE LISTED SIZE. I

STANDARD COILS
FOR

ROENTGEN RAY WORK.

4 5 and 6-inch FAT SPARK.
Larger Sizes at Short Notice.

DWARDS & CO.,
l44l!iI^iIHiVE"

NEW CATALOGUE, JUST OUT, SENT FREE ON APPLICATION, MENTIOH ELECTRICAL AGE.

new " UNIQUE"
LONG-LIFE ARC LAMP,

AND SEVERAL OTHER STYLES,

ALL OF HIGHEST EXCELLENCE.

Pure Copper Switches and Celebrated "SUN SCHMELZER-

Switchboards.
'

NUREMBERG
'

' Imported Carbons

Send for Handsome New Complete Catalogue,

GENERAL INCANDESCENT ARC LIGHT CO,

S. BERGMANN, President. First Avenue and 33d Street, New York.
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ENGINES FOR ELECTRIC LIGHTING.

The design and construction of durable and efficient

engines for electric lighting has reached a state of fine

art. The Ball & Wood Company, with offices at 120

Liberty St., N. Y. City, and works at Elizabethport, X.J.,
have made a special study of automatic cutout steam
engines, both as regards their design and direct utilization

for electric power and lighting. The necessity for an
engine that will run at a uniform speed with changes of

load, has become so evident that it would be useless to

attempt to sell an engine at present that did not at least

make a pretence of fulfilling this function. For electric

railway, power and lighting, certain demands are made
upon engines which quickly assist in the determination of

their various qualities. The Ball & Wood Company have
taken particular care to build their engines to run smoothly
and quietly, and with an efficiency that need cause no
concern to those in charge of the coal pile. It is under-
stood by engineers, that have been fortunate enough to

intelligently review the work of the last twenty years,

that the present development of the steam engine to its

high point of finished perfection, can only be attributed.

to the prodigious advance made in electrical industries.

Perfect regulation is required so absolutely for this work

that it is safe to say, no one manufacturing engines can

hope to survive the practical criticism they will be forced

to pass through, if their engines fail in this respect. The
Ball & Wood Co. have produced engines for which they can

make the following claims : That the material and work-
manship are of the best ; that the efficiency of their

engines is greater than that of any other form of piston

valve engine ; that their governing system is without a

fault ; that change of load will not influence the speed
;

neither shall boiler pressure until the latest point of cut-

off is reached. We present to the readers' notice certain

illustrations of direct-connected plants, /'. e. , Ball & Wood
Engines and railway generators, vertical compound con-

densing engines and incandescent dynamos, as well as

views that show details of valve gear in their vertical

engines. These magnificent types of high class American
machinery represent the extent to which detail in design

and finish has been observed and clearly demonstrate the

infinite superiority of American over European machi-

nery.

Fortunately for those steam users who visit New York
and who are contemplating the employment of engines, a

visit to the works of The Ball & Wood Co. is very easy.
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These works are located in Elizabethport, one-half hour's

ride from the main office of the Company in New York
City. The property adjoins that of the Singer Manufac-
turing Co., and is 200 feet by 900 feet in extent. The
main building is the machine shop, built on the gallery

plan, and the other buildings are paint shop, boiler rooms,

In the machine shop the small tools are under the galle-

ries and the large ones in the open centre, to be served by
the travelling crane which handles the heavy castings.

New tools are constantly been added, and it is the policy
of the Company to leave nothing undone that will increase
the usefulness of the plant or add to the efficiency of the
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nickel plating and forging departments, etc. As evidence
of its fine shipping facilities an engine can be loaded com-
plete with boxes, wheels, etc. , on a flat car in five minutes.
The tracks of the Central Railroad of New Jersey run
alongside the works, one track extending into the machine
shop and covered by a heavy electric crane.

machines produced.

One of the most interesting departments of the estab-

lishment is the testing room ; every machine before being

shipped is assembled and operated under load, to make
sure that every part has been well constructed and the

speed regulation perfect. The method of testing-gov-
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ernor regulation is by the electric tachometer, a machine Compound Horizontal engines, with both the Tandem and
designed by this Company and used by it exclusively. Cross Compound types and Vertical engines of all sizes.

It furuishes a sensitive and perfect test of speed regu- The Ball & Wood Company are prepared to connect
lation, and through its use the most minute variations in their engines, either horizontal or vertical, to any of the

Detail of Valve Gear. Vertical Engine. Front View." Ball & Wood Co.

speed can be visually determined. No engine is con- standard makes of dynamos, being well equipped with
sidered perfect unless it regulates within one per cent. patterns for this service and having a large portion of their

between abrupt changes from no load to full load, a reg- business already lying in this direction. It is needless
ulation which would have been considered impossible a to add that they will be glad to consultwith the dynamo

Detail of Valve Gear. Vertical Engine. Rear View. Hall £ Wood Co.

few years ago, and which is now so characteristic of the builders and co-operate with them as to multipolar work,
Ball & Wood Engine. since in this field an exchange of ideas can be attended
The demand for these engines has compelled this com- with excellent results, for since the new combination is to

pany to build them in all the various forms which are contain the best types of each component part, it is es-
used in general manufacturing work, as well as in elec- sential that the whole should be not less economical and
trie railway and lighting. They include the Simple and efficient than the best efficiencies of either, taken singly.
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ELECTRIC METERING FROM THE STATION
STANDPOINT.

(Concluded.)

Even today the pernicious influence of uniform bills the

year through, which was created by the contract system,

still lingers ; and the proportion of customers who com-

plain because their winter bills are materially higher than

their autumn and summer bills is quite considerable.

It will be said that the explanation is sufficiently sim-

ple; but unfortunately, however good and however simple

the explanation, it has proved no simple matter to secure

its acceptance and credence. I have lately been much
impressed by a system which has recently been adopted

by a prominent Western company to at least partially off-

set this difficulty. During the months which are growing

darker they read their meters a day or two earlier each

month, thus arbitrarily' creating shorter months, whilst as

the year progresses to the period of lighter days, the

help special metering features may perhaps give indirect-

ly as well as directly, to the amplifying of the business of

electric light and power companies and to their more

economic operation.

There has recently been much iuteresting discussion

regarding the question of the flattening of the peak of the

load either by the systematic modification of rates under

special time contracts, governing the hours of burning,

which does not concern the immediate subject matter of

this paper, or by an actual modification in one of several

forms in the meter itself, which should practically make

the meter automatically control the modification of the

rates in such a way as to gain the same end with certain

ty, as is aimed at in the special contract system.
Whilst personally I have grave doubts regarding the

actual feasibility of this plan commercially, in view of

other and perhaps simpler methods by which it can be

accomplished, I still have much respect for all of the va-

rious methods which have been proposed, and do not

question that there will be at least many cases where they

Direct Connected Engine. Ball ec Wood Co.

months are lengthened. This somewhat tends to even up
the bill, is apparently quite as satisfactory to the cus-

tomer, and is certainly entirely just and has created a

very great falling off in the complaint list, for the char-

acter of the complaint keeps pace with the period of the

year. Out of the hundreds of complaints which I receive

annually, I find that by far the greater proportion in the

summer are of slow meters and in the winter of fast me-
ters.

I do not feel that I shall be doing justice to my subject

should I fail to make at least brief mention of the appli-

cation of meters to the measurement of station output.

The gas companies, to whom all central stations look for

precedents, long ago found it imperative that they should
have some means of determining just how much of their

commodity they produced and sent out through the mains.

In all commercial enterprises it is difficult to satisfactorily

guide and control a business unless there be some posi-

tive means of determining how much of anything is pro-

duced ; and it is surely just as important to all electric

lighting companies to know how much of their commodity
they manufacture as for any other concern. Until quite

recently it has not been possible to obtain recording me-
ters sufficiently large to care for the heavy outputs which
are now so common, but such meters are now readily ob-
tainable.

The value of a system of station meters must necessa-
rily prove very great, since it furnishes an absolute check
system upon coal and water consumption, and engine and
dynamo efficiency; whilst it also furnishes a ready means
for comparison between station output, customers' meter
indications, line losses, leaks and grounds.

In closing, some brief consideration at least is due to

the new fields into which meters are reaching, and to the

can be advantageously applied. Questions relating to

the peak of the load, however, are subject to such great

variations locally that a rule which would apply in New

York might very readily fail in a system adopted in a

smaller town.
It is quite obvious that the best double-rate meter will

be that which tends to flatten the load curve of the sta-

tion, not by oppressing or discouraging the user of light,

who must have his light at the period of the peak, so

much as by encouraging the use of light at other periods.

We do not want to provide means for cutting off the peak

so much as we want means for raising the rest of the

cur-ve to the same height as the peak. In my personal

opinion, it is in this respect that perhaps the most inge-

nious of all these double-rate meters falls short. I refer

to that form of two-rate meter which proportionately in-

creases its rate of record at such time as the local load

which it is measuring is highest. This discourages the

use of light at the period of the local peak, and if the lo-

cal peak and the station peak are coincident, it absolutely

fulfils its purpose. But if they are not it fails, because

instead of discouraging the use of a large amount of light

at the time of the local peak, it should actually encour-

age it. Encouragement of local peaks, which are not co-

incident with the station peak, is beneficial to the central

station in the highest degree, for it tends, as I have point-

ed out it should, to raise the general load curve towards

the station peak magnitude.
If two-rate meters are to be used, therefore, I believe

that their increased proportional speed should be de-

pendent purely upon the occurrence of the station peak,

and should bear no relation whatever to the occurring of

the local peak. Such an arrangement can be secured in

a number of ways, all of them simple and all effective.
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One other feature of metering, which has recently come
into existence in Europe, is about to make its appearance
commercially in this country. It brings with it much of

promise for the increase of profitable business for central

stations. I refer to the prepayment meter system—the
drop-a-nickel-in-the-slot and get-your-money's-worth-me-
ter. In gas practice this system has proved an unqauli-

would there be their customers. In other words, because
the people in these districts are a floating population with-

out credit, coming today and going tomorrow, and yet
ready and willing to buy electric light at high rates.

The prepayment meter throws open this rich field and
makes it immediately available ; and here I predict for it

wide usefulness.

Lundell Motor, Sturtevant Blower and Gold Heater Combination.

—

Hot Blast System of Electric Heating.

fied success. I am informed that the London Gas-Light Nashville, Tenn.—The Swartz Switchboard & Electric

Company added 6,000 new customers of a profitable kind Co., of Knox County, has been incorporated by H. B.

over and above their average annual growth in a single Branner, C. R. McCormick, Henry J. Swartz. W. S.

year; and other companies have had similar experience. Miller, and W. H. Goss. Capital stock, $10,000.

/
f
—

**
'

y

Buffalo Forge Company Lundell Motor.

There is in every large city a considerable area into Columbus, Ohio.—The Columbus Northwestern Rail-

which illuminating companies have been unable to go by way Co. has been incorporated with a capital stock of

reason of the untrustworthy character of the people who % 100, 000.
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VENTILATION.

Sailors had the habit of whistling for a breeze when a

calm prevailed in the good old days of full rigged sailing

vessels. They were confident that if they only whistled
long enough the breeze would come. That habit would
have quickly died out had such vessels been provided
with a modern blower, equipped with a series of loud
toned whistles. It is possible to get a pressure of many
pounds per square inch from a blower such as is used for

Company, American Blower Company, etc., as the illus-

trations indicate. The size of motor varies according to

the pressure of air required ; the equipments running
in size, as regards power, from one-sixth of a horse to

thirty-five horse-power.

Combinations of Lundell Motor and Sturtevant Blower
in co-operation with a Gold Heater perform the function

of sending three grades of heat into a room that is to be
warmed. The motor has three speeds ; the amount of

air handled per minute under full speed is three hundred

American Blower Co. Lundell Motor.

purposes of ventilation. Full equipments consisting of

both blower and electric motor in direct combination, are

sold by the Interior Conduit & Insulation Company, 527
W. 34th St., N. Y. City. The breeze one of their large

blowers produces would seem sufficient to drive a vessel

clear across the Atlantic, but if it failed in this respect it

could be used in a more satisfactory capacity, that is, to

drive pure, fresh air through the vessel itself. The holds

of ships, cellars, basements of houses, restaurants, and
innumerable other places, can and do utilize blowers of

and ten cubic feet ; the same can be delivered in that

time at a temperature of two hundred degrees. This

electaic heating combination cannot be excelled for con-

venience and readiness of operation.

ASSOCIATION OF EDISON ILLUMINATING
COMPANIES.

The above Association represents the electric light

interest of the greatest cities in the United States. They

1m ?

•

Samuel Insull. President Association of Edison Illuminating Companies.

all sizes to the best advantage. The Interior Conduit &
Insulation Company attach their motors to the best blow-
ers made. They have on exhibition direct connected
Lundell motors and blowers made by the Buffalo Forge

have settled upon Niagara Falls as the place of meeting
for obvious reasons. It is one of the greatest sights in

the world to either the man of sentiment or the lover of

science. The rushing torrent is so vast that words are
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AN INTERNATIONAL TESTING
LABORATORY.

A new scheme has been proposed which could only

have originated in the minds of men living in the present

era. It is one that speaks well for the ambition, enter-

prise and forethought of men that have risen to fame in

scientific investigation. Dr. Hermann Wedding, the

great metallurgist, refers to a meeting, or rather a con-

gress held at Zurich, Switzerland, in 1895, 'n which a

society of an international nature was founded, for the

purpose of considering certain engineering methods of

testing materials used in the erection of structures, etc.

The scope of this work was of course limited to a par-

ticular field, but it has been concluded by those attend-

ing, that a central laboratory in which experiments and
investigations could be carried on in all fields of science

and industry would be more in the line of real progress
and certainly the best aid for the advancement of whole-
souled investigators. The city of Zurich was chosen and
the ample accommodations given by those in charge of

the federal polytechnic school, free of rent, for the estab-

lishment and centralization of a proper scientific workshop,
has started this great scheme on its way to happy fulfil-

ment. Hans von Jueptner, the chief chemist of the

Neuberg Iron and Steel Works, in Austria, has been elect-

ed to the office of curator. Funds must be raised for the
endowment and support of this laboratory ; the expense
of which will probably be about $10,000.00 per annum.
It seems that the amount required can only be obtained
by subscription. The firm of Krupp, of Essen, has sub-
scribed $250.00 per annum to begin with, while other
great ironworkers of Austria have built up a sum of

$1,750.00 per annum. This great country with its vast
industries can surely afford to help so worthy a cause and

donate to this great international laboratory a small

fraction of its profits. The Bible says, "give one-tenth

to the poor." This is more than charity because the

good derived therefrom is not local but of world-wide
benefit. The next meeting of the International Society

will be at Stockholm, Sweden, August 23, 1898.

WASTED GOLD.

It is well known by those who have visited gold fields

in any part of the earth, that a great quantity of gold is

wasted whenever the panning process is employed. Re-
ports from Alaska indicate this fact very clearly by men-
tioning the mounds of panned earth left by miners as

containing thousands of dollars' worth of fine gold. In

Alaska, during the winter, the earth is frozen black
and solid and water cannot be used. This same difficulty

presents itself in regions remote from Alaska. There are

great dry plains in West Australia so hot and alkaline

that the most miserable savage shuns them as he would a

plague. There are gold fields to be found there, but the

absence of water excludes the possibility of ever getting

at the hidden treasures. An engineer and explorer com-
ing from West Australia believes that some electrical

method can be employed through which the gold can be
extracted by a dry process. There may be some inge-

nious mind ready to make use of this suggestion which is

merely a hint in the direction of wealth. A dry method
of extracting gold might be found more valuable to its

owner than the rich mines of El Dorado, Cripple Creek
01 the Yukon district.

CONVENTION MEETINGS.

There will be several important conventions held next
week by the representatives of street-railway and electric-

light interests, as well as a meeting of the International

Association of Fire and Police Telegraph Superintend-
ents. It is interesting to note the gradual organization

of allied interests for purposes of protection and instruc-

tion, or for the purpose of improving the nature of the

work they are called upon to perform, by social commu-
nion. In a short time there will not be a single depart-

ment of electrical engineering that has not unified its

interests by the formation of an association in which
those representing it can meet from time to time for their

own mutual benefit. It is remarkable to realize how
great a development has taken place in lines of work that

but a few years ago were practically unknown. The ben-

efits derived from these individual co-ordination of inter-

ests are noticeable in the steady progress that is achieved
in every branch of industry or science that has so acted.

Wenonah, Pa.—An electric-light plant is to be estab-

lished.

Gainesville, Fla.—An electric-light plant is to be estab-

lished.

Gainesville, Ga.—An application has been made for

charter to build a new street railroad for Gainesville.

Saco, Me.—The Saco River Electric Railroad granted
permision to run its tracks through North and Elm streets.

Greenville, S. C.—An electric-railway plant will be es-

tablished.

Tampa, Fla.—F. A. Salomonson and others have been
granted permission to build and construct a street rail-

way.

Siloam Springs, Ark.—A combination plant will be

erected to furnish the city with water and public lights.
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weak in description ; the enterprises that have crystal-

lized at this spot so gigantic, that large commercial inter-

ests are supported by them. The Association of Edison
Illuminating Companies could seek far and wide to find a

more interesting place to meet. The dates fixed upon
are the 14th, 15th and 16th of September, for the gathering

of the clans.

The convention will be held at the Cataract House, the

leading hotel at the Falls. Accomodations for all mem-
bers can be secured at this house at special rates of $3.50
per day for each person ; it being expected that at this

rate one person will occupy a single room and two persons

the former notice of the Secretary has already assured a
very large attendance ; in fact, the convention promises
to be the most successful one in many years.

The officers of the Association are, for the years 1896-

97 :

President, Samuel Insull, Chicago, 111.

Vice-President, R. R. Bowker, New York, N. Y.
Secretary, W. S. Barstow, Brooklyn, N. Y.
Treasurer, J. W. Lieb, Jr., New York, N. Y.

Executive Committee, 1896-97 :

C. L. Edgar, Chairman, Edison Electric Illuminat-
ing Co. of Boston, 3 Head Place, Boston, Mass.

Wing Disk Fan.

a double room. Should one person occupy a double

room, the rate will be $5.00 per day. All members
having already reserved accommodations through

the Secretary will receive a ticket direct from the hotel

before September 1st, giving the number of the

room, etc. All members who have not as yet reserved

accommodations should communicate at once with

the Secretary of the Association. All members who
expect to arrive before the morning of September 14th

should communicate this fact to Mr. Green of the Cataract

House, so that there may be no misunderstanding as to

their accommodations, as the Secretary has in all cases

reserved accommodations only for September 14, 15 and
16.

The meetings of the convention will be held in the

large ball room of the hotel, which is admirably suited in

every way for this purpose. The sessions will be called

to order at 10 A.M. each morning, commencing with

September 14th, and 8 P.M. every evening, ending Sep-

tember 16th, the afternoons of the three days being de-

voted to the entertaining of the representatives, ladies

and guests.

The programme of the convention will consist of papers

and discussions upon methods of charging for current,

construction and practical use of the photometer as ap-

plied to the gas industry, storage batteries, economy in

distribution of electrical energy, recent developments in

electrical measuring devices, besides reports of various

committees and Lamp Testing Bureau.

The entertainment will comprise a visit to the power
house of the Cataract Construction Company, a ride

through "The Gorge " on the new electric road, tally-

ho ride, etc., etc. A large number of favorable replies to

Alexander Dow, Detroit, Mich.

J. H. Vail, Philadelphia, Pa.

G. R. Stetson, New Bedford, Mass.
A. W. Field, Columbus, Ohio.

Samuel Insull, (ex-officio,) Chicago, 111.

R. R. Bowker, " New York, N. Y.

W. S. Barstow, " Brooklyn, N. Y.

J. W. Lieb, Jr.
" New York, N. Y.

Those desiring further information can address the

Secretary, Mr. W. S. Barstow, 358 Pearl St., Brooklyn,

N. Y.

THE WING DISK FAN.

Since the beginning of the nineteenth century the

habit of raising the wind has become so general that it is

not so strange to find certain departments of trade engaged
entirely in this interesting work. Perhaps among them
all there are none that appeal so directly to the imagina-

tion as those that achieve this object by manufacturing
fans. It is our pleasure to state that this interesting vo-

cation is most successfully followed by the firm of L. J.

Wing & Company, 109 Liberty street, N. Y. City. It

can be truthfully said that the extent to which they raise

the wind is practically due to the unique and perfectly

designed fans and ventilators they produce. The solid

construction and scientific curve and pitch given to the

body proper and blades of the Wing disk fan, testify to

their efficiency and durability as wind raisers. The illus-

trations show a combination consisting of the Diehl Elec-

tric Manufacturing Company's motor and a Wing disk
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fan, direct connected. Remarkable results are obtained

from this intimate co-operation of power and fan. Per-

haps there is no better method of raising the wind than

by using one of L. J. Wing's improved disk fans.

THE CONVENTION OF
THE STREET - RAIL-
WAY ASSOCIATION OF
THE STATE OF NEW
YORK.

IAGARA Falls represents one
of the greatest and most rap-

idly growing power centres in

the world. It will be a scene
of unusual activity on the dates

set by the Street-Railway As-
sociation of the State of New
York for their fifteenth annual
meeting. The headquarters of

the association will be the In-

ternational Hotel, and the con-
vention will extend over a pe-

riod of two days, September
This growing association now

represents the most powerful street-railway interests in

New York State, and many familiar faces will be present

at Niagara to do honor to this event. A definite pro-

fourteenth and fifteenth.

4. Report of the Executive Committee.

5. Minutes of Special Meeting of the Executive Com-
mittee.

6. Report of the Treasurer.

7. Reading of Papers on Practical Street-Railroad

Questions by well-known gentlemen. Names and
subjects to be announced.

8. Discussion Ensuing.

9. General Business.

(I) Appointment of Nominating Committee.
a—Nominations of Officers.

b—Selection of place of next meeting.

(II)—Election of Officers.

5 : 30 p. m.—Executive Session of the Association.

7:00 p. m.—Banquet (International Hotel).

Wednesday, September 15.

9:30 a. m. — Meeting of the Association. General
Business.

There will be a great many amusements provided for

in order that gentlemen escorting ladies may find means
of interesting them in matters not pertaining directly to

electricity, and for that reason another programme has

been prepared which will comprise visits to all points of

natural beauty as well as a chance of inspecting some of

the great power generators supplying current to street

railways and manufacturing interests. Details concern-
ing the same will be found as prepared by the local com-
mittee entrusted with the office of entertaining delega-

tion visitors at the approaching convention.

H. M. Littell.

gramme has been arranged, which will include business

meetings, in order that proper attention may be given to

matters of direct interest to the association and to provide

time for discussions and papers on street-railway ques-

tions. The general order of procedings will be found

under the following head:

Tuesday, September 14.

9:30 a. m. —Meeting of the Executive Committee.
10:30 a. m.—Meeting of the Associaton.

Order of Business.

1. Call of the Roll.

2. Approval of the Minutes.

3. Address of the President.

First Day, Tuesday, September 14.

Arrangements have been made for a delightful excur-

sion for the ladies to Toronto and return, at reduced

rates.

7:00 p. m.—Banquet (International Hotel).

Second Day, Wednesday, September 15.

Trip 1.

Across the bridge of the Niagara Falls and Clifton Sus-

pension Bridge Companies to Canada; thence by special

cars over the Niagara Falls Park and River Railway to

view the Horseshoe Fall and Rapids and to Chippawa,
and thence to Queenstown; thence by the Niagara Rivet-

Navigation Company's steam ferry to Lewiston, N. Y.,

returning to Niagara Falls by the Great Gorge Route.
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A. J. Corriveau. Capt. W. L. C

John Brill.

J. S. Speer. Edgar Peckham.

PROMINENT FACES AT THE CONVENTIONS.

F. A. DeRonde.
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Trip 2.

A visit to the plant of the Niagara Falls Hydraulic
Power and Manufacturing Company. In this plant the

electrical installation is 250 feet below the top of the high
bank of the Niagara River. This plant furnishes 6,000
electrical and hydraulic horse-power for lighting, railroad

and manufacturing purposes, and is now being enlarged
to furnish a total of 16,000 electrical horse-power.

Trip 3.

By the cars of the Niagara Falls and Suspension Bridge
Railway Company to visit the plant of the Niagara Falls

Power Company where 15,000 electrical and hydraulic

horse-power is now being generated for lighting, rail-

way and manufacturing purposes. The enlargement of

the plant is now in progress sufficiently to generate a total

of 50,000 horse-power. Here also may be inspected the

machinery from which 1,000 electrical horse-power is now
being transmitted to Buffalo for the purposes of the Buffalo

Railway Company. This transmission line when com-
pleted will transmit 20,000 horse-power.

ara whose capacity for work and pleasure at the same
time is unlimited. They belong to the class of men that

draw a line of division between labor and laughter, and
when circumstances call for attention to either one are

found ready and willing to enter into a consideration of

the same without hesitation. We publish a few of what
we call " familiar faces" which will be found at the com-
ing convention. We predict for them and all delegates
and visitors an enjoyable time and a pleasant trip.

INTERNATIONAL ASSOCIATION OF FIRE AND
POLICE TELEGRAPH SUPERINTENDENTS.

In accordance with resolution passed by the Executive
Committee, at its meeting held on May 15, the second
annual meeting of the "International Association of Fire
and Police Telegraph Superintendents " will be held at

Nashville, Tenn., on September 14, 15, 1897, at 10:30
A.M. Headquarters at the Maxwell House. It is hoped
that a large attendance will be present, as business of

F. C. Mason, Pres., International Ass'n Fire and Police Telegraph Superintendents.

Trip 4.

A visit to the New York State Reservation and Islands,

and upon the steamer Maid of the Mist.

9:00 p. m.—Grand Ball (International Hotel).

On the morning of the 16th the entire party will be

conveyed to Buffalo in special cars of the Buffalo and

Niagara Falls Electrical Railway through the courtesy of

that line, the Niagara Falls and Suspension Bridge Rail-

way Co., and of the Buffalo Railway Company.
The above list of events should serve in itself a suffi-

cient inducement to attract a large number of delegates

and guests irrespective of the promised interest and ben-

efit to be derived from the Association meeting.

Every street railroad in the State should be well rep-

resented at Niagara Falls September 14th and 15th.

The president of the Street Railway Association of the

State of New York is Mr. G. Tracy Rogers, of Bingham-
ton, N.Y. Mr. W. Caryl Ely, of Niagara Falls, 1st vice-

president. John N. Beckley, of Rochester, 2d vice-presi-

dent. Henry A. Robinson, of New York, secretary and

treasurer. The executive committee is composed of the

following gentlemen : G. T. Rogers, H. H. Vreeland,

John W. McNamara, Henry M. Watson, Clinton L. Ros-

siter and H. A. Robinson. The president, Mr. G. Tracy

Rogers, is one of the most active men in Binghamton,

N. Y. He is considered one of its most representative

citizens, his energy and enterprise having assisted con-

siderably in the development of that large and growing

town. We expect to find many friends present at Niag-

the utmost importance will be transacted. Valuable
papers will be read touching upon many important sub-
jects connected with their daily business experiences.
Officers are to be elected for the coming year, and, to a
great extent, the future welfare of the association de-
pends upon a successful meeting at Nashville.

The officers of the above association are:

President—Frank C. Mason, Brooklyn, N. Y.
Vice-President—Morris W. Mead, Pittsburgh, Pa.
Secretary—L. Lemon, Baltimore, Md.
Treasurer—Adam Bosch, Newark, N. J.

This association has done a great deal of good work in

the past year by creating new interest in this field of
work and consolidating into one great organization the
fire and police telegraph superintendents of America.
A large number of superintendents who were elected to

membership last September have promptly paid their
annual dues for 1896 and '97 ; there are still quite a num-
ber who have failed to do so. To those who have failed
to respond to the secretary's notices requesting payment
of yearly dues, amounting to only $5, an earnest appeal
is made. Kindly notify Mr. Mason without delay if you
desire to retain your membership in this association,
which is sure to be of great value to you in the future.
This money is to be used for stationery and printing
papers read at Nashville, the same to be distributed
among the members. "The Old Time Telegraphers"
and the "United States Military Telegraph Corps" meet
in Nashville at the same time set for the meeting. Those
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attending are sure of having an instructive and enjoyable

time.

If it is your intention to attend this meeting it is sug-

gested that you secure your room at least two weeks in

advance. The Maxwell House is strictly on the European
plan, and the rooms can be had at from $i to $3 per day
for each person.

Mr. Frank C. Mason is the president of this associa-

contributors the fact that any contribution, however
limited, will be welcome. The case is an urgent one.

James W. Godfrey,
George F. Porter,

C. O. Baker, Jr.,

Robert B. Corey,

Joseph Wetzler,

of the Committee.

M. W. Mead, Vice President.

tion. His resolute and energetic spirit has been efficient

in developing this movement and inspiring its members
with a deep and abiding interest.

HARVEY L. LUFKIN.

It will no doubt come as a painful shock to the friends

and acquaintances of the late Harvey L. Lufkin to learn

that by his death, his widow, a most estimable lady, has

lost her sole support, and, what is more, has been left

Address all contributions to Mr. James W. Godfrey,
15 Cortlandt street, New York.

ASSIGNMENT.

Notice is hereby given that Louis J. Auerbacher and
Henry Venino, composing the firm of Auerbacher &
Venino, carrying on the business of electrical engineers
and contractors and dealers in electrical supplies, at No.
317 Market street, Newark, N. J., have this day made an

S. Lemon, Secretary.

without any source of income whatever. Realizing her

situation, Mrs. Lufkin has therefore bravely determined to

make her own way in the world and is now seeking to ob-

tain such employment as she is best fitted for. Up to the

present time, owing to the absence from the city of many
families, in which she might find a fitting place, her efforts

at self-support have been unsuccessful. She has there-

fore, at the solicitation of friends consented to make her

distressful condition known to the friends of her husband,

and to ask for aid to enable her to tide over her tempo-

rary difficultiies.

A committee has been formed to undertake the collec-

tion of funds for her benefit, and Mr. James W. Godfrey

has kindly consented to act as treasurer.

It is earnestly hoped that this appeal will meet with a

prompt response, and the committee would impress upon

assignment to the subscriber of their estate for the equal
benefit of their creditors, and that the said creditors must
exhibit their respective claims against said estate, under
oath or affirmation, to the subscriber, at his office, north-
west corner of Tremont and Berkeley avenues, Orange,
Essex County, New Jersey, on or before November 23,

1897, being three months from the date of said assign-

ment, or be forever barred from coming in for a dividend
of the estate.

Dated Newark, N. J., August 25, 1897.

Albert W. Venino,
Assignee.

Waverly Mills, S. C—The Waverly Telegraph & Tele-
phone Co. has been organized by St. J. M. Lachicotte,
president, and L. C. Lachicotte, secretary and treasurer.
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VERTICAL MILLING MACHINES.

Mr. W. E. Jones, Nos. 14-16 Water street, Brooklyn,
N. Y., has designed and built a series of types of vertical

milling machines whose merits are outlined in the follow-

ing article. The vertical milling machines are constructed

in three sizes—the illustration will convey to the reader's

mind an idea of their general appearance and superior

points of design. Many unsatisfactory elements are elim-

inated, the remaining features contributing collectively

to make them models of strength, elegance and dura-

bility. They are powerfully geared throughout. The body
boxes and brackets are cast in one piece. The head is

set close to the body, has long and deep bearings, and
is also powerfully geared for raising or lowering the spin-

C. F. Parsons has an interesting article on "The Inof-

fensive Dead," which tells of the development and prog-
ress of the crematory idea in this country, with illustra-

tions of well-known crematories. Then there are articles,

short stories and poetry by such well-known writers as

Richard Henry Savage, Joel Benton, Clarence Hawkes,
Charles Burr Todd, Yates Olcott, Henry Chadwick, Ver-
ner Z. Reed and hosts of others. Two especially strong
short stories are "The Rose's Story," by Lewis Worth-
ington Smith, and "An After-Dinner Story," by J. Fred-
erick Thorne. To the latter W. B. Green contributes

two of his characteristic illustrations. All in all the Sep-
tember number is perhaps the best yet issued under the

new editorial management. The aim of this magazine
seems to be to have something in each issue to interest

Vertical Milling Machine. Scale, Seven. eigths of an Inch to the Foot.

die to bring the cutter into suitable position for operat-

ing on work of various depths.

The spindle is of large diameter, having long taper

bearings provided with vertical adjustments for taking

up the wear.

Longitudinal and cross feeds are automatic in both di-

rections. All feed wheels and reverse levers are within

reach of the operator while attending to the work.

The rotary table has hand feed, but can be provided

with automatic, if desired. The size of table given will

revolve around the cutter at either end of the longitudinal

or cross feed. If desired, a large table can be substi-

tuted.

They are also built without the rotary table; along bed

having three T slots running its length is provided. All

cone pulleys have four steps, and the countershaft has

two sets of driving pulleys for two changes of speed.

Mr. Jones is a manufacturer of presses, dies and special

machinery which represent the highest grade of mechanic

art. The reputation he has secured for high-class work

is the direct result of enterprise, persistence and care.

everybody.
Fred Ellsworth Kennedy has a timely paper on "Mr.

Debs and the Social Democracy" in the September Home
Magazine. Mr. Kennedy thinks that Debs is on a wild

goose chase, but gives him credit for being sincere in his

ambitions.

One of the most popular of the regular features of The
Home Magazine is the department of book news and re-

views, which is conducted by Editor Vance himself.

These reviews are different from the ordinary, and for

their originality and strength in treatment have attracted

considerable attention in the literary world.

POSSIBLE CONTRACTS.

Opelousas, La.—Sanders & Porter, Columbia Building,

Louisville, Ky., will construct a water-works and electric-

light plant to cost $30,000.

Greenwood, S. C.—D. C. Du Pre, mayor, may give in-

formation concerning construction of electric-light plant.
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Williamson, S. C.—The Williamson Oil and Fertilizer

Co. will install an electric-light plant. They are in the

market for same.

Huron, S. D.—The Huron Electric Light and Power
Co. has sold its plant to Harry S. Sterling, who will at

once put in a perfect system. The new plant will be in

operation within the next thirty days.

MR. F. W. EGBERT makes a specialty of marine

electrical installations, wiring and repairs. He is now
busy wiring and equipping the Sound steamer Nutmeg
State, lying at Pier 39 East River, N. Y. Mr. Egbert
was formerly connected with the Edison General Electric

Company. His offices are at the Bennett Building, N.Y.,

and No. 48 Arrietta street, Tompkinsville, S. I.

THE MILLER-KNOBLOCK COMPANY, South

Bend, Indiana, whose electric street-sprinkling cars are

well known, has added to its already large business an

electrical department, which is under the direct super-

vision of A. W. Morrell, an experienced electrical engi-

neer and constructor, who has had years of experience

in street-railway motor work. It is the intention of the

company to manufacture and carry in stock, ready to

ship at a moment's noiice, Morrell's improved assembled

motor commutators for street-railway motors. The fact

that street-railway men can procure assembled commu-
tators for any and all standard street-railway motors,

will be appreciated. They will also carry in stock arma-

ture coils for all the standard motors. A complete equip-

ment for the rewinding of armatures has been put in.

Mr. Morrell, who has charge of the electrical department,

has had long experience in electric street-railway work,

and is well kuown at St. Louis, Minneapolis, Indianapolis

and Cleveland, where he has had charge at different

times of important works.

THE CHESLEY ELECTRIC CO., No. 601-605 New-
ark street, Hoboken, N. J., have moved their main office

to the Havemeyer Building, N. Y., which is now situated

in the heart of the electrical industries. The want of a

more central office caused this change, and no doubt the

greatest benefits will be derived therefrom. They do all

kinds of repair work of the dynamo, motor, etc. ; buy
and sell new and second-hand electrical machinery of all

kinds. They have just bought the engines and dynamos
of the Hotel Empire of N. Y., which they still hold as a

bargain for somebody.

STANLEY & PATTERSON.

The well-known firm of Stanley & Patterson, No. 32-34
Frankfort street, N. Y., have issued the tenth edition of

their catalogue of electric bell, battery, telegraph and
telephone supplies, in addition to the catalogue of elec-

tric lighting and railway supplies. There are few con-

cerns better known to electricians in general than the

above, and fewer still from whom such great quantities

of electrical goods have been bought for the wiring of

buildings, equipment of electric light, power and railway

plants or construction of telegraph and telephone sta-

tions and lines.

Their catalogue contains a carefully indexed list of

new and valuable books as well as an alphabetically ar-

ranged list of supplies and materials. It is a source of

instruction to glance through so complete a catalogue,
and the satisfaction of readily finding the article sought
makes it exceedingly valuable to the contractor, dealer
and superintendents of lighting and power plants.

MR. JOHN P. MADDEN had awarded to him by the

Queens County Board of Supervisors the contract for im-
proving and paving Myrtle avenue from the Brooklyn
city line to Richmond Hill. The work will cost, accord-
ing to the contract figures, $109,180.00. Mr. Madden
was the publisher of " Electrical Doings," New York.
Contractor Madden is a well-known Queens County
politician. He is leader of the Jeffersonian Democracy
of Long Island City, and one of the most active oppo-
nents of Mayor Gleason. Recently Mr. Madden was
appointed by Comptroller Fitch, of New York, as one of

the experts to examine the accounts and records of the

boxough of Richmond. Mr. Madden has been a mem-
ber of Assembly from Long Island City, was for one term
private secretary to the late State Senator Floyd-Jones.

THE A. L. BOGART COMPANY has purchased from
the estate of Mr. E. E. Bogart, deceased, the stock and
good will of the electric gas lighting and electrical supply

business that had been carried on by him in this city under
the trading name of A. L. Bogart. The address after

September 1st will be changed from 22 Union Square to

50 East Twentieth Street. Mr. A. Livingston Bogart,

son of the founder of the business, the late Mr. Abraham
Bogart, is president and general manager of the new
company.

Thos. H. Lewis, the electrical contractor, is the eastern

agent for Laidlaw, Dunn & Gordon, 116 Liberty street,

New York, pumping engines, steam pumps and hydraulic

machines. They are using the Lundell motors exclusively

for their electric pumps, having installed them in Child's

grand new restaurant on Broadway, New York; on
Washington square, and a number throughout the city.

STANDARDWESTON
PORTABLE DIRECT READING

VOLTMETERS and

WATTMETERS
FOR ALTERNATING AND DIRECT

CURRENT CIRCUITS.

The only standard portable inotru-

ments of the type deserving

this name.

Write for Circulars and Price Lists

8 and 9.

WESTON ELECTRICAL INSTRUMENT CO.
- 114-120 WILLIAM STEEET, NEWAEK, N. J.

•

VULCANIZED FIBRE COMPANY,
SHtAl3l1nV.A^ 1873. *

SOLE MANUFACTURERS OF HARD VULCANIZED FIBRE
In Sheets, Tubes, Eods, Sticks and Special Shapes to order. Colors, Rdd, Black and Gray. Send for Catalogue and Prices.

•ilmntoimei.. The Standard Electrical Insulating Material of the World. t« JSFSEux.
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THE GORDON PRIMARY CELL speaks for

itself, and we speak for it by guar-

anteeing it as represented, and
others speak for it because

they have found it to be

as represented in ^
every

P
resPect. ^^^ hyfire^

Police Signal.Tele-

phone. Telegraph, Rail-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Gordon-Burnham Battery Co.,

82 to 86 WEST BROADWAY; NEW 1 ORR

Gas Lighting by Electricity.
Static Electric Machines and

Burners tor the Multiple
System.

CHARLES H. HINDS,
MANUFACTURER,

13th and Hudson Sts., N. Y.

TRIO BUILDING.

General Electric Co.'s

HEW X RHY TUBE
With Automatic Vacuum Regulator.

No more Troubles from High Vacuum Tubes.

SIMPLE AND EFFICIENT.
Keep* Vacuum Adjusted Automatically. Can not

run too high in Vacuum Tor Operation. Life
practically unlimited.

Roentgen.Ray Exciting Apparatus: Thomson
Inductoriums, Thomson Roentgen-Kay
Transformer Sets, Fluoroscopes, etc.

Catalogue No. 9050.

Miniature Lamps: Candelabra, Decorative,
Battery and Series. Catalogue No. 9044.

Edison Decorative and Miniature

Lamp Department,
(General Electric Co)

HARRISON, NEW JERSEY.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U. S. A.

OUR PRICES CANNOT BE BEAT.

WIRE GUARDS
FOR

Portable Hand
Lamp Guard.

Incandescent Lamps,

ELECTRIC FANS, ETC.
Manufactured for the Trade by

S, Joseph Ornamental Wire Works,

45 Washinton Sq. South,

New York.

"Write for Catalogue and Prices. Fan Guard.

ROCKING GRATES. DUMPING GRATES.

Send for Circular. Mention "Tn Ada."

THE BEST AND CHEAPEST

GKR^TE-B^R
FOR ANY KIND OF FUEL.

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Boom 131.

22,000 Telephones

are now operated in

New York City by

this Company .

$6 to $12 per year per

station for interior use, i.e.,

when system is wholly on

patron's premises. From

$90 per year for New York

City exchange service.

NEW YORK TELEPHONE COMPANY

15»eySt.,952 Broadway, 115 W. 38th St.

LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

Contains 75,000 code words with phrases, numbered 00000 to 74.999. Used by the LEADING BANKERS AND MERCHANTS
throughout the world, and acknowledged the best code extant. Over 3,000 sold since date of issue, January, 1896. THE ONLY
CIPHER CODE ever offered the public in connection with which each purchaser receives bi-monthly a list of those using it.

LIEBER'S APPENDIX. Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.

» STONE 8T.,

NEW YORK.
112 QUEEN VICTORIA ST.,

LONDON, E. C.

20 RUE N-D ae NAZARETH,
PARIS.

123a POTSDAMERgTRAgSE II,

BERLIN.
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SOME USEFUL BOOKS. !

Every Electrical Engineer, Contractor, Central Station Manager and Wire-

man should have a copy of these Books.

DICTIONARY

-OF-

Electrical Woflfe",

TERMS and PHRASES.

BY E. J. HOUSTON.

562 Pages. 570 Illustrations.

Price, $5.00.

This book contains definitions

of about 5,ooo distinct Words,

Terms and Phrases, and is as

indispensable to Electricians as

is Webster's dictionary to the

scholar and reader.

Bell Hangers'

HAND-BOOK.

By Lieut. F. B. Badt.

106 Pages. 97 Illustrations.

Price, $1.00.

This Book gives plain direc-

tions in Wiring for Electric Bells,

Annunciators, etc., and is the

best work of the kind.

ic Railway

IN

THEORY and PRACTICE.

BY CROSBY and BELL.

400 Pages. Profusely Illustrated.

Price, $2.50.

This is a complete treatise on

the Construction and Operation

of Electric Railways, and will

commend itself to the Electrical

Engineer and to the Practical

Manager.

The Practical Managemenf

OF-

Dijnamog aqd Motion.

BY CROCKER and WHEELER.

Fully Illustrated.

Price, $i.oo.

This Book is the only one

published giving information on

the Management of Dynamos

and Motors. It is very practical

and no one in charge of Electrical

Machinery can ever get "caught"

if he follows the instructions

given in this book.

HOW TO I
WIRE I
BUILDINGS.

A MANUAL OF THE ART

OF INTERIOR WIRING.

By AUGUSTUS NOLL, E. E.

Cloth 12mo. Illustrated.

162 Pages. Price $1.50.

CONTENTS.
Chap. 1.—Iatroduction; Chap. 2.—Gen-

eral Considerations; Chap. 3. — Location of

Conductors; Chap. 4.—Division of Circuits

and Distribution of Current; Chap. 5.—Loss
of Electrical Energy in Conductors; Chap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—Switchboards: Chap. 9.—Appliances and
Connections; Chap. 10.—Converter Work?
Chap. 11.—Overhead Wiring; Chap. 12.—
Fuse Wire; Chap. 13.—Insulation; Chap.
14.—Electrolysis; Chap. 15.—Adverse Wir-

ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Plans of Dis-

tribution; Chap. 18.—Distribution of Light;

Chap. 19.—Distribution of Labor and Hints
to Foremen; Chap. 20.—Preliminary to

Rules, Electrical Data, etc.; Chap. 21.—Rules

for Ascertaining Required Sizes of Wiref

Chap. 12.—Energy Power; Chap. 23.—Dy
namos and Motors; Chap. 24.— Pulleys,

Chap. 25.—Belting; Chap. 26.—Engines;
Chap. 27.—Conclusion. ^

inventions, I

Researches I

and Writings
— : of :

—

NIKOLA TESLA.
By THOMAS COMMERFORD MARTIH.

A fascinating and yet practical description of

Mr. Tesla's wonderful experiments
and inventions.

Cloth. 8vo. 330 Cuts and Nsw Portrait

500 Pages. Price, $4.00.

Sent Postage Free,

on Receipt of Price. ELECTRICAL AGE PUBLISHING CO,
World Building

New York.
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Fig. 5. Air Power Drill.

MINING MACHINERY.

One of the greatest sources of revenue to private indi-

viduals is to be found in the possession of mining prop-

erty. It is not necessary to point to examples, for it is

well known that the United States is as rich, if not richer,

than any other country on the face of the globe in min-
eral wealth. Although mining machinery had been made
and used since the days of remote antiquity, it is not un-

til within recent years that attention has been paid to the

application of electricity for mining purposes.

The Jeffery Manufacturing Company, of Columbus,
Ohio, manufacture many types of reliable apparatus
which utilize the electric current. They have by so doing
proved in many respects the superiority of their machines
to those using other forms of power.

In the following article attention is called to certain

machines which have exercised a great influence in the de-

velopment of mining industries, and whose convenience
and efficiency have added to their general success from
every practical standpoint. The description and number
of the illustrations follow in regular order.

Number 1.—The Standard Mining Machine Truck.
This truck is used to transport the machine from one
point to another in a mine. It is made of oak with

forged axles and wheels, to suit the conditions. On the

rear you will see a windlass, which is operated by a pawl
and ratchet by means of the lever. The chain attached
to this windlass is used to draw the machine on to the
truck. The hook at the end of the chain is placed in an
eye on the rear end of the machine, and by winding the
windlass the machine is drawn on to the truck.

Number 2.—The Standard Air Chain Machine. This
machine is designed to operate in coal mines, and is what
is called a breast undercutting machine. The capacity
of this machine is from 700 to 1,700 square feet in ten

hours ; the amount of coal produced varying with the

height of the vein. The machine itself weighs about
2,600 pounds, is very rigidly built and capable of with-

standing very rough usage. The engine is designed to

be operated by compressed air and is capable of develop-
ing about twenty horse-power. The height over all is

twenty and a half inches ; the length varies according to

the undercut ; the standard undercuts being five, six and
seven feet. A five-foot machine will measure over all

about eight and a half feet ; the others in proportion.

Number 3.—The Standard Electric Chain Machine.
This machine is designed for the same purpose as the one
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just referred to, the difference being in the means of op-

eration. In this case the power is supplied by means of

an electric motor instead of an engine. Experience has
proven that machinery operated by the electric motor is

much more economical than that operated by compressed
air. In regard to the width of these machines, they vary

Company ; the illustrations given herewith show their
general design and construction.

As machinery of this kind is subjected to extremely
rough usage, the design and construction of these drills

are carried out with this point in view. A great many of
each style of drill are being used in various localities un-

Fig. 6. Standard Electric Locomotive.

from thirty-nine to forty-four inches wide by four inches der varying conditions, and the results obtained from
high, and from five to seven feet deep. Such a cut can them are encouraging for their general adoption by oper-
be made in six minutes, including the time the machine ators having power at their mine.

takes in withdrawing from the coal. Fig. 4 is a cut of a Standard electric drill with a double
Power Coal Drills for Electricity and Compressed Air.— post. As will be observed, the general design of this drill

The use of power drills in coal mines, where electricity and insures its ability to withstand heavy strains and severe

js* 5*"

Fig, 7. Standard Electric Locomotive.

compressed air plants are installed, has not in the past

received much consideration. The true value of a drill

of this kind was not appreciated until the introduction of

the drills manufactured by the Jeffrey Manufacturing

usage. The compactness allows it to be handled rapidly
and with ease. Its weight complete is about 150 pounds.
The drill as shown is made up of three parts—the motor,
the frame, and gears and feed.
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The motor is of the multipolar type, with iron-clad ar-

mature. It is completely encased by the frame and. is

fully protected from injury by accident.

The terminals are so arranged that they are readily ac-

cessible, and contact can be made or broken without de-

lay.

the special conditions existing in the mine where they are

to be installed. These frames are built to suit any height

of coal.

The motor and feed bar can be adjusted between the

side bars in various positions according to the desired

location of the hole to be drilled. The hole can be drill-

Fig. 1. The Standard Mining Machine Truck.

The armature and field coils are thoroughly insulated

and protected from grounds or short circuits. All parts

are readily accessible and removable, and can be reached

without delay when necessary.

ed at any height between the side bars, and can be drilled

at any angle in a vertical plane from o degrees to 60
degrees in either direction from the horizontal ; it can also

be drilled at any angle in a horizontal plane from o

Fig. 4, Standard Electric Drill.

The frame is made of rolled steel side bars firmly bolted degrees to 90 degrees in either direction from the verti-

to castings at top and bottom. The jack and jack pipe cal plane passing through the centre of the drill, and at

are at the top and are built to be adjustable within cer- right angles to the face of the coal. This arrangement

tain limits determined by the height of coal, according to allows the hole to be drilled in any position without re-
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setting the drill.

The shaft carrying the gear or master wheel has its

bearing on top of the field frame. The shaft is hollow

and carries two keys diametrically opposite each other.

The feed bar is $}4 inches in length, threaded its

entire length, having eight threads to one inch. On one end
of this is a socket to receive the auger. This bar passes

through the hollow shaft of the master wheel and is

splined in order to receive the two keys. The feed nut is

The nut is held in position by a collar about which
passes a spring steel friction band, which can be adjusted
to allow the nut to turn with the auger at any pressure
desired. This insures a release of strain on the drill

when the auger strikes any hard substance such as sulphur,

hard slate or other foreign material. This automatic
stoppage of the feed prolongs the life of the drill and
allows the machine to work under a uniform strain.

The auger is made of special steel and is of the usual
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arranged in front of the drill and is supported by a pin. It

is made up of two parts which are connected on the side by a

hinge joint, and on the other side, when in position about
the bar, by means of a thumb screw. The threaded part

of the nut forms a liner for the clamps and can be re-

moved, when worn, without replacing the entire nut.

type used for this class of work.

Fig. 5 shows the air power drill to be operated by com-
pressed air. The general construction of this drill is

similar to that of the electric drill and is applicable under
the same conditions.

The fundamental difference between the electric and
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compressed air drills exists in the motor. On the latter

-the motor is of the rotary engine type, being extremely
simple and of few parts.

The economy of drilling by means of power drills is

sufficient to recommend them to the use of all operators.
With either type of the above described drills from 300
to 600 lineal feet per day of ten hours can be drilled. The
drill can be operated by one man and a boy.
We are informed that the Jeffrey Manufacturing Com-

pany, Columbus, Ohio, are placing a number of these
drills in various parts of the country to demonstrate what
can be done under the conditions.

We feel certain that operators desiring to investigate
this new method of drilling will receive prompt attention
by addressing the above named Company.
Number 6 is the Standard Electric Locomotive with

the man located in the middle.

The latest Holtz machines are greatly benefited by the

addition of fixed and apparently useless glass plates,

their object being to increase the induction, thereby in-

tensifying the discharge. All Holtz machines with mul-
tiple plates are connected up in parallel, it being found
very difficult, in fact, impossible in practice, to connect
them in series. The longitudinally-shaped plates spoken
of above are permanently fixed, not revolving, as the

eight circular ones do. The Waite & Bartlett Manufac-
turing Company produced its first static machine in 1884.

In 1886 it built a large one with eight thirty-six-inch plates

for Dr. H. Moeller. The next large one, with forty-inch

plates, received the only award of all competitors, either

foreign or domestic, at the World's Fair. It was sold to

a Dr. Owen of Chicago. Another of the same size sold

to Dr. Kohnstamm, of New York. The Battle Creek
Sanitarium have one in their possession with forty-five-

The Largest Holtz Machine in the World.

Number 7 is the Standard Electric Locomotive with

the man located on the end.

These locomotives are being used in all parts of the

United States, and under variable conditions and for

various purposes. The standard sizes vary from 10 to 80

horse-power with a limit in minimum gauge of 18 inches.

The principal field for their operation is coal mines, gold

mines, copper mines, steel plants and yard engines.

There are at present over fifty of these in operation, and
are all giving excellent results.

THE LARGEST STATIC MACHINE IN THE
WORLD.

An enormous static machine has been built by the

Waite & Bartlett Manufacturing Company, 143 East 23d

street, N. Y. City. This remarkable machine is eight

feet high, carries eight plates, sixty inches in diameter,

which are charged by a Toepler-Holtz machine, whose
plates are thirty inches in diameter. The speed of this

colossal generator of static electricity is two hundred and
fifty revolutions per minute. It will easily give a thirty-

inch spark, which can be compared to nothing else than

a lightning discharge of remarkable brilliancy. The case

in which this machine is enclosed is air-tight and moisture

proof, thus keeping the interior dry and enabling it to

preserve its charge. In addition to the four pairs of

sixty-inch olates there are four other plates of longitu-

pinal shape, placed above and four below, between the

other eight.

inch plates. The giant, to be seen on exhibition, was
sold to Dr. F. A. Gardner, of Washington, D. C. This is the

third machine from the Waite & Bartlett Manufacturing
Company.
The illustration will give the reader an idea of the

appearance of this latest Holtz generator, but it will

not in any way enable him to judge of the enormous
dimensions that constitute its real size. The discharging
apparatus, Leyden-jar attachment, etc., are most conve-
niently arranged, so that the purchaser of machines of

similar type will experience neither difficulty nor risk in

applying the charge for either electro-therapeutic or

other purposes. We recommend our friends to call

upon Dr. Waite at the above address at once, or they will

miss an opportunity of seeing this proof of their skill and
handiwork.

HISTORICAL SKETCH OF THE FIRE-ALARM

TELEGRAPH.

BV ADAM BOSCH.

On June 3, 1845, tne Boston Advertiser published a

communication by Dr. W. F. Channing, in which public

attention was called to a new application of the telegraph

in these words: " There is a highly important application

of the Electric-Magnetic Telegraph to which public at-

tention has not as yet been directed. This is its use in

our cities, to give an instantaneous, universal and defi-

nite alarm in case of fire. The peculiar properties of the
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telegraph— rapidity and precision of communication

—

are, in this instance, preeminently needed."
The writer then goes on to unfold his plan, substan-

tially as follows: A central office was to be established

in some public building, in which the necessary battery,

together with a Morse register and an alarm bell, should

be located; a double wire to proceed from thence over

the housetops successively to every engine-house and fire

bell in the city, and return again to complete its circuit

to the place from whence it started. In every station

thus established, a Morse register in connection with an

alarm bell was to be placed ; also a key, by the simple

depression of which an appropriate signal would be in-

stantly conveyed to every other station on the circuit.

He also suggested the modification of having five or

six circuits, or even a circuit from every station, to the

central office. By this method \hi operator would be

able to communicate directly to all the stations, and, if

so desired, every alarm of fire might be made to pass

through the central office before being communicated to

the different stations. From among the many modifica-

tions to which his design is susceptible, Dr. Channing
calls special attention to one, in these words: "There
is, however, one which deserves to be specially men-
tioned. By a slight change of the arrangement at the

alarm-bell stations, and increase of machinery, the ham-
mers of the bells could all be disposed so as to strike

mechanically on the communication of a galvanic impulse
from the central office. The agent (operator) would
therefore be enabled, by depressing a single key with his

finger at certain intervals, to ring out an alarm defining

the position of the fire simultaneously on every church
bell in the city." This description clearly indicates the

electro-mechanieal bell striker, which had not yet been
invented. In conclusion, Dr. Channing urges the muni-
cipal authorities to take his project into consideration

;

and, as the city had been behindhand in the matter of giv-

ing alarms of fire, the adoption of this system would place

her in advance of other cities.

The next effo't to apply the telegaph to fire-alarm pur-

poses was made in 1847, by F. O. J. Smith, who was at

that lime in charge of the Morse telegraph interest in the

New England states. Mr. Smith consulted Moses G.
Farmer, whom he considered one of the foremost elec-

tricians in the country, as to the possibility of striking a

number of large bells simultaneously by means of elec-

tricity. Farmer agreed to produce an apparatus by
means of which this could be done, and in a short time
exhibited to Smith a model of his invention, the simple
and beautiful piece of mechanism which afterward be-

came well known as the falling ball electro-magnetic
escapement. This was substituted for the mechanical
escapement on a church-clock striking apparatus, in

common use at that time. Mr. Smith was highly pleased
with the apparatus and immediately submitted a plan for

establishing a fire-alarm telegraph to Josiah Quincy, Jr.,

Mayor of the City of Boston. This plan proposed con-
necting fifteen engine-houses by telegraph, and equip-
ping three large bells with electric-bell striking machines,
the same to be operated simultaneously from some con-
venient point. Mayor Quincy, in his annual address,
January 3, 1848, recommended this subject to the consid-
eration of the Board of Aldermen, which body acted on
this recommendation to the extent of ordering two bell-

striking machines for the city. They were made under
the directiou of Farmer, and, when completed, submitted
to a public trial, which proved very satisfactory. After
this the city authorities took no further action in the
matter, and Mr. Smith abandoned the subject.

Early in the year 185 1 Dr. Channing, who had in the
six years since the first publication of his plans relating

to the establishment of a fire-alarm telegraph spent
much time and thought in his endeavor to shape public
sentiment favorable to his project, sent an elaborate and
well-considered communication to the Mayor and Board
of Aldermen of the City of Boston, commending his fire-

alarm system to their consideration, accompanying this

communication with diagrams of the proposed signal and
alarm circuits, a map showing the division of the city into

six districts, a description of the apparatus required, an
estimate of the probable cost, and also an offer to give

a practical exhibition to demonstrate the feasibility of the

system, if desired. The general outline of the system as

proposed was as follows:

The city was to be divided into six fire districts. Three
signal and three alarm circuits were to be constructed.

To avoid possible interruptions of the circuits, all wires

were to 1 e run double. The ground was not to be used

as any part of the circuit, for the reason that unauthor-

ized persons might complete the circuit by establishing

connection between the wires and the ground. The
whole of the machinery of the signal stations was to con-

sist of a signal key locked in a small box.

The central office was to be located at the City Hall,

and the apparatus to consist of a receiving magnet (relay)

on every signal circuit, and a local circuit to operate a

register and alarm bell. For an apparatus to transmit

alarms to the large bells, the employment of an instru-

ment moved by clockwork, then well known in connec-

tion with the Morse telegraph, was suggested. This con-

sisted of a cylinder made of wood, having a metal core,

over which a number of keys fashioned like piano keys

were arranged, and, under each key, strips of metal in

groups were fastened to the cylinder and connected with

the core. When this cylinder was set in motion and one
of the keys depressed, a spring would bear on the cylin-

der, and, if properly connected, a signal was given corre-

sponding to the number and position of the metallic strips

under this particular key. It was in connection with

preparations for the proposed exhibition, previously men-
tioned, that Dr. Channing made a search for the two
models of bell-striking machines made in 1848 for the

city. He found them stowed away in a lumber r om,
and covered with dust. He had himself devised an elec-

tric escapement for bell-striking machines, but he quickly

recognized the great superiority of the one invented by
Fanner, and therefore decided to use the models in his

public demonstration. Desiring to obtain the inventor's

assistance at this exhibition, he sought an interview with

Farmer, who readily consented. At this meeting they

agreed to join their interests and co-operate in all mat-

ters relating to the establishment of a fire-alarm tele-

graph. An exhibition was soon given before the Mayor
and Board of Aldermen, at which Farmer assisted. It

proved highly successful, and resulted in an appropria-

tion of $10,000 by the city government for the purpose

of carrying out the proposed plans.

At the urgent request of Dr. Channing, Farmer was

appointed Superintendent of Construction. He entered

upon his duties at once and with characteristic energy.

The task before him was not an easy one. "Something
new under the sun " was about to be established. For

months nearly all the work was experimental ; apparatus

was constructed and discarded as defects manifested cr

improvements suggested themselves.

In the construction of the signal boxes the first depar-

ture from the original plan was made by adding a wheel

and crank to operate the key. This wheel had certain

definite projections upon it, their width and position

varying with the signal to be conveyed, the wide projec-

t
: ons being for dashes, the other for dots. On turning

the crank each projection on the wheel would initsUirn

open the key, and keep it open for a longer or shorter

period of time according to the width of the projection.

The handle of the crank was weighted for the purpose of

maintaining the wheel in its normal position where none

of its projections were in contact with the key.

(To be continued.)

Wharton, Tex.—An electric-light plant will be estab-

lished.
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THE RELIABILITY OF AUTOMATIC DEVICES.

The history of invention comprises no department of

work more interesting than that which touches upon auto-

matic appliances. It is peculiarly the nature of electrical

devices to be in many respects more automatic than those

actuated by some other source of power. There is charm
and fascination about automatic machinery which appeals

to the observer in a double sense. It fills him with

wonder to see the regularity with which the machine per-

forms its functions and with surprise to realize that the

mechanic arts have been brought to such a high pitch of

perfection as to be able to carry out the commands of its

human creator with unfailing fidelity. It has often been
asked by laymen and engineers, are automatic devices

reliable, and it seemed as though the answer, until

within the last decade, was to be found in the nega-

tive. But of late, and especially towards the end of this

century, a tendency has become clearly defined which
illustrates a remarkable change in opinion and practice.

There seems to be a tendency which this era actually

demands of inventors to produce automatic devices.

This may be taken as a proof that automatic devices have
obtained a position in the practical world ; in other words,

that they have become reliable. The truth of this can be
easily seen by an examination of the list of important in-

ventions that have revolutionized civilization and brought
about important changes of great influence and lasting

benefit. It seems as though the slide-valve of the steam
engine was the first indication of the change that would
affect the world of scientific application. Then follows

in rapid succession, as representing the most complex of

automatic devices— first, the telegraph ; then annunciator
and call systems, which include fire alarm and police tele-

graph apparatus ; telephone equipments, the worthy ob-

ject of many inventors being the improvement of these to

purely automatic systems, with self-operating central
stations ; then thermostatic apparatus, automatic stokers,
circuit breakers, railway systems and a host of valuable
inventions too numerous to mention, which are made use
of in almost all departments of engineering and domestic
life. In the light of these facts it must become evident
that the characteristic most prominent in the field of in-

vention is this practice of building automatic machinery.
It may be said that the most brilliant achievement of man-
kind will only be made when his work is done by the aid
of mechanism which operates with the definiteness and
precision of an intelligent creature, doing its work with-
out complaint, weariness or irregularity. It seems that
many important departments of industry owe their exist-

tence to the use of automatic machinery.
The bicycle is now made by special machines in so

rapid a manner that it is difficult to determine which is

the more remarkable, the machine producing the bicycle

parts or the man entrusted with its rapid assemblage.
One of the greatest sources of wealth to both England
and America is the Bessemer process. Without it, steel

ingots could only be made by the greatest labor and the

expenditure of many valuable hours of arduous effort.

There is in the air a hint that steel will shortly be pro-

duced direct from the ore by means of electricity, and it

may be that this vasffield of labor will pass into the con-
trol of electricians whose most wearisome duties will be
limited to the throwing of switches. The work of Tesla and
Marconi, in the line of wireless telegraphy, is another il-

lustration of the fact that human communication is about
to be established on newer and broader lines and will be
included within the realm of automatic appliances to such
an extent that, were additional mechanism invented to

supply the signal that only thought and intelligence can
originate, this system would become a living entity in

itself, composed of brass and iron, sending out its innu-

merable quiverings into the large sphere of its vicinity.

There will soon be but few fields of work which will not

consist of the mere care of automatic mechanism regu-

lated and controlled, no matter how vast its labors, by
the touch of a finger or the throw of a switch. We will

truly say that we place every reliance upon our automatic
machinery when we know that our six million, two hun-
dred and twelve thousand, six hundred and seventy-one
tons of steel annually produced have been manufactured
and moulded by iron fingers which respond without hesi-

tation to the touch of a guiding and controlling intelli-

gence.

Professor Faraday, Sir Humphry Davy's successor,

made his first experiments in electricity by means of an

old bottle while he was still a working bookbinder. And
it is a curious fact, that Faraday was first attracted to

the study of chemistry by hearing one of Sir Humphry
Davy's lectures on the subject at the Royal Institution.

A gentleman, who was a member, calling one day at the

shop where Faraday was employed in binding books
found him pouring over the article " Electricity" in an

Encyclopaedia placed in his hands to bind. The gentle-

man, having made inquiries, found that the young book-
binder was curious about such subjects, and gave him an

order of admission to the Royal Institution, where he

attended a course of four lectures delivered by Sir Hum-
phry. He took notes of them, which he showed to the

lecturer, who acknowledged their scientific accuracy, and

was surprised when informed of the humble position of

the reporter. Faraday then expressed his desire to

devote himself to the prosecution of chemical studies,

from which Sir Humphry at first endeavored to dissuade

him ; but the young man persisting, he was at length

taken into the Royal Institution as an assistant ;
and

eventually the mantle of the brilliant apothecary's boy
fell upon the shoulders of the equally brilliant bock-

binder's apprentice.
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THE RIKER ELECTRIC CARRIAGE.

In the illustration may be seen one of the most im-

proved types of electric carriages, manufactured by the

Riker Electric Motor Company, of 45-47 York St., Brook-

lyn, N.Y. This carriage is a four-wheeled one, capable

of seating four people. It weighs complete, not more
than eighteen hundred pounds. Four wheels are fitted

two pounds, has two-K. W. capacity, and rotates at a

speed of one thousand revolutions per minute. The
gears reduce this down at the ratio of nine to one. All

the apparatus is protected from dust, moisture, etc.

The storage batteries used for driving the carriage

consist of thirty-six cells of one hundred and fifty ampere
hours capacity, lasting about ten hours. The elements
are of the composition type, zinc-lead, each being nine

a
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with pneumatic tires, the front ones being thirty-two

inches and the back thirty-six inches in diameter. The
motor proper is held by the frame of the gear, the back

portion of the motor being fastened to a tube encasing

the axle ; the front, elastically supported by springs from

the cross-rod between those on each side. The Riker

motor driving the carriage weighs one hundred and forty

inches, by seven inches, by three and one half ; the total

weight not exceeding seven hundred and sixty pounds. The
apparatus is so designed and the batteries situated that

no dead weight acts in any portion of the carriage to cause
wearandtear. Afootbrake can be operated with ease and
controls a brake pulley on the motor shaft. A controller
placed under the seat of the carriage is moved by a hand
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lever at the side. Pushing this lever forward increases

the speed; backward, reverses it.

An excellent improvement in this carriage is to be
found in the arrangement which throws off the power
when the brake is thrown on, preventing the motor from
operating until said brake is entirely free again. Each
vehicle is provided with an automatic cut-out, so that the

batteries when fully charged will be automatically discon-

nected. Each vehicle is equipped in addition with gong,

side lamps, and head light, a voltmeter and ammeter
and an overload switch combined with a break switch.

The use of this last is to automatically cut out the motor
when the load upon it rises above three hundred to four

hundred per cent. Three regular speeds limit the rate

of acceleration, the maximum being twenty-five miles an
hour. Every possible means of providing conveniences
have been made for the benefit of the purchaser. There

on the Thirty-fourth street branch on October 5, 1896,
and took the place of one of the steam locomotives run-

ning between Third avenue and the Long Island Ferry.

The locomotive was constructed on the engine frame of

an old standard elevated railroad locomotive. On each
of the two driving axles was mounted a motor, made by
the General Electric Company, wound for five hundred
volts, and being capable of exerting a draw-bar pull of

2,000 pounds. The cab was built in the centre, and in

the compartments at either end were placed the storage

battery cells. These compartments were covered with

lids, which were fastened on the side next to the cab by
means of hinges, and sloped down at either end so as to

afford as extensive a view of the track as possible.

The original plan was to carry the two hundred and
fifty-four Tudor cells on the locomotive, but after it had
been built and all the cells were put in place it was found

Indicator, Zimdars & Hunt.

is no automobile or carriage of any other description that

can begin to compare with this piece of excellent mechan-
ism as improved by Mr. A. L. Riker.

THE THIRD-RAIL SYSTEM OF ELECTRIC
TRACTION.

By Howard Lee Davis, in the Yale Scientific Monthly.

As a result of the law passed by the New York State

Legislature compelling all elevated railroads of a certain

class to light their cars in some way other than by the use

of oil, the Manhattan Elevated Railroad Company found
it necessary to adopt other methods of illumination. Up
to this time their trains were very poorly lighted, and
consequently there were many complaints, which was, in

fact, the prime reason for enacting the law. In making
this change the railroad company had to choose between
gas and electricity; and although gas tanks were placed

in the cars, still at the same time the advisability of using

electricity for power and heating, as well as lighting, was
considered.

Under the direction of the Electric Storage Battery
Company of Philadelphia an electric locomotive was con-

structed at the Ninety-ninth street shops of the Manhat-
tan Elevated Railroad Company, and after two or three

initial trips on the Third avenue line was placed for trial

that the locomotive was too heavy for the branch road.

By taking out two hundred cells it was found that it

could be run safely, and tnese were placed on the plat-

form of the ferry station, while the remaining fifty-four

cells were left in their regular places. A third rail

mounted on insulators was used to convey the current
from the cells at the ferry station to the motors, and two
sliding "shoes" were used to make contact with the rail.

The cell in question is an element of a storage battery
having four negative and three positive plates. The cells

on the motor were then used for lighting, heating and
switching when not in connection with those on the plat-

form. In the cab were placed the standard General Elec-

tric series parallel controller, for G. E. 2,000 motors,
switches for the third rail, the main motor switch, and
another for throwing in the fifty-four cells for switching
purposes when no other power was attainable. In the

cab were also placed heaters, lighting and heating switches,

and the cylinders for the compressed air-brake.

The power-house equipment consisted of a direct-con-

nected 12x12 Ideal engine and a fifty kilo-watts Eddy
dynamo (500 volts), together with voltmeter, ammeter
and switches.

The current from the power-house was passed through
the third rail, which served the same purpose as a trolley

wire, while the train was moving at a high rate of speed
along a level stretch or going up grade. When the train
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stopped or was moving on a down grade the current in

the rail, which would otherwise have been wasted, was
stored up in the cells and was in turn drawn upon when
more current was needed than the power-house could sup-

ply. In case any accident should happen to the dynamo
furnishing the current the storage batteries could be called

on, and in that case could furnish all the power needed to

run the train for some hours. In this way no power is

lost and accidents at the power-house, so often stopping
travel on electric car lines, in no way interfere with the

running of a train. As a proof of the economy of this

system the power-house engine, in combination with the

storage batteries, was run at a full and constant load;

that is, the engine was at all times run at its maximum
efficiency without the unnecessary loss of any power.
The conditions which prevailed while making the tests

on December 19, 1896, are to be found in the following

data:

AN ELECTRIC ELEVATOR INDICATOR.

There is now in use in the Petroleum and Stock
Exchange Building, 60 Broadway, N. Y. City, an Electric

Elevator Indicator, manufactured and installed by Zim-
dars & Hunt, Electrical Contractors, 127 Fifth Ave., N.
Y. City.

This indicator is a very ingenious arrangement, show-
ing the position of the elevator car when ascending or

descending, by lighting up each number consecutively. A
switch, as shown in illustration, operates the electric cir-

cuits, opening and closing them, and is thrown intoaction

by the car in its upward or downward course. The indi-

cator proper, as shown in illustration, consists of a series

of compartments, which are separately illuminated ; the

elevator car, by moving, throwing the switch in or out
and thereby lighting up or cutting out the current sup-

plied to that lamp which indicates the floor. The cam-

Indicator Switch. Zimdars & Hunt.

Final weight of locomotive: 39,000 pounds.

Two standard cars were pulled, the weight of each

being 29,500 pounds.

Power-house output, charging batteries and running

trains, 18^ hours.

Average amperes,

" volts,

74.3] Watt.

I
Hours.

I

iS}4 hours.

Watts, 34,995 J 647,407.

471.

Electric horse-power, hours, 904.

Mechanical horse-power, hours (say efficiency of dyna-

mo and engine 80 per cent.), 1,084.

Motor runs, not including lay ups, i6}4 hours.

Average electrical horse-power hours in which motor
runs, 44-8.

Average mechanical horse-power hours in which motor
runs, 56.

Motor runs with two cars and heaters 9^ hours.

Motor runs with one car and heater 6^ hours.

Heaters require 15 amperes per car.

Motor starts running with two cars at 6.34 A. M. and

lays up at 11.30 A. M. Starts again at 12.14 P- M. with

one car and takes on the second car at 3. 15. Lays up
again from 7.58 P.M. until 8.30 P.M., when it again

starts with one car, which is run until midnight. This is

the regular work of a steam locomotive.

The test proved in every way satisfactory and showed
that it was entirely practical, economical and reliable to

run an elevated railroad by this system.

bar at each end of the car pushes in the projecting arm
of the switch, thereby closing the circuit and illuminating
the indicators on every floor, denoting which floor the
car is on. One of these connects with the main, the
other with all local circuits, indicating the floor which
the elevator is passing. The arm of the switch springs
back after the car has passed, opening both circuits,

thereby throwing ' out the lamps illuminating any
special compartment of the indicator. The next floor,

however, sends the 6ignal through the house to all

the other indicators that the car is at and passing
that particular point, by means of its switch, which
operates in common with the other switches on the other
floors in a similar manner. By this system of elevator
indication, the car pushes the button and the indicator
does the rest ; every indicator in the house lighting up
at that floor whose switch the car is operating. Separate
circuits are run from lamp one of all the indicators to the
switch on floor one ; lamp two of the indicators to the
switch on floor two, etc., etc.

The absence of any electro-magnetic device makes this

a very positive and exceedingly reliable method of show-
ing people the position of the elevator. Its simplicity
will recommend it to every contractor and the trade in

general. All of the mechanism is practically represented
by the switch, which is solidly built to stand whatever
wear and tear it may have occasion to pass through.

Easton, Pa.—Work is about to commence on construc-
tion of new electric road from Easton to Bethlehem.
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THE DRY BATTERY.

BY J. HART ROBERTSON, OF THE AMPERE MFG. CO. OF

89 PEARL STREET, BROOKLYN, N. Y.

The important position held by dry batteries in the

electrical field can be appreciated when it is known that a

few years ago the entire output in the United States only

amounted to a few thousands per year, whereas it now
reaches as many millions.

There is no doubt but that the dry battery has been the

means of extending enormously the different applications

of electricity through bringing within reach of the people

a cheap and compact source of electrical energy requiring

the minimum amount of skill to apply it.

Before dry cells were introduced the liquid Le Clanche
was the recognized open-circuit battery of the world, and
notwithstanding the fact that it requires a certain amount
of skill to set them up and some attention to keep them
in working order there are still millions of them in use, in

spite of the strong competition of the dry battery, which
requires no attention whatever and only enough skill to

connect wires to the terminals.

many cases over a number of years. Allowing that the

dry open-circuit battery has advantages over the liquid

ones, which it undoubtedly has, among others being non-
liability to breakage, no liquid to freeze, evaporate or
spill, compactness of form and requiring no attention to

keep in condition, it will not be out of place here to say
a few words about installing plants where open-circuit
batteries are adopted to supply the motive power, es-

pecially as there are daily additions to the numbers of

electricians already in the field, many of whom although
skilful mechanics, have not yet attained the electrical

knowledge to enable them to successfully compete with
those older in the business.

The reason that some electrical contractors go ahead
while others go backward is, that they give their first

attention to the source of power necessary to operate
their instruments; the same as an engineer gives to his

boilers or an architect to his foundations.

A competent engineer never attempts to run a hundred
horse-power with a twenty horse-power boiler.

He believes in having an excess of power, and uses one
capable of developing more than the engine is liable to

call for. So, also, does a successful electrician.

The Ampere Dry Cell.

The majority of people who continue the use of liquid

open-circuit batteries are those who never tried any
others, and would rather spend time in attending them,
as long as they gave fair satisfaction, to making any change
for something new that they knOw nothing about. Others
again have tried dry batteries of certain kinds, and find-

ing them to fall far below the extravagant claims ad-
vanced by their promoters, have fallen back on the liquid

ones with very strong prejudices in their favor.

Many persons have the idea that a dry battery has an
unlimited amount of energy and can be used equally well

on open-air or closed circuit. This idea has been fostered
by unscrupulous parties who have demonstrated that what
they call an open-circuit battery will run a motor or ring

a bell continuously for a great many hours. It should be
borne in mind that it is a very simple matter to fix a dry
cell by using powerful chemicals, so that it will ring a
bell continuously for fifty or one hundred hours, but that is

done at the expense of its life and future efficiency and is

no criterion whatever of the qualities that a thorough
open-circuit dry battery should possess.

Those of this class really encroach on the field of the
clused-battery circuit type, but are inferior to them in as
far that the elements cannot be taken out while not in

use. They eat themselves up when idle and only give
seemingly great results when exhibited soon after being
made.

1

A true open-circuit battery differs very materially from
the above inasmuch as, although it polarizes compara-
tively fast on a closed circuit, it recuperates rapidly and
has very little local action when not in use, thus insur-

ing long life, or life approximately, in proportion to the
amount of useful work done which, being naturally inter-

mittent and the periods of close circuit short, extend in

He puts in plenty of battery power, as he knows that

without it the most elaborate equipment would be practi-

cally worthless. Many contractors equip buildings with

hundreds of dollars' worth of instruments and wiring and
barely battery enough to operate same, although it (the

battery) is the foundation of the entire plant and costs

a mere fraction of the entire installation.

A simple rule to follow, and one that will save endless

trouble in equipping buildings with call instruments, etc.,

is to put in cells, one by one, until the instruments are

just operative, then double the number.

The cost is such a mere bagatelle, compared to that of

the instruments and labor, that it should never stand in

the way of doing a thorough job.

Use good cells and plenty of them. It will save the

trouble and time required in testing the resistance of in-

struments and circuits with the idea of proportioning the

battery to them.
When an electrician has not the facilities or time to

test a battery, faith in the assertions of the manufacturer
will have to be his guide in buying.

Reputable manufacturers often unknowingly place infe-

rior dry cells on the market. There are many reasons
for this, among which may be the variations in strength

of chemicals and of hydraulic pressure on the cores. It

is mere carelessness if inferior chemicals are used, as it is

a simple matter to find out if they are as guaranteed ; it is

also a simple matter to have the ingredients constituting

the core weigh the same, in all cases, when forced into a

given space by hydraulic pressure. The main trouble is

in the irregular resistance of slabs or rods to which the

battery terminals are attached, the last thing in the dry
battery that would be supposed to have any influence on
its output.
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In making the best slabs firmly divided gas retort car-

bon is mixed with a binding substance, then moulded to

the required shape and carbonized. The binding sub-

stance must be exposed to an intense heat under the

proper conditions to bring it as near as possible to the

resistance of the particles of retort carbon for which it

first served as a cohesive medium. This binding sub-

stance is generally, if not always, a fair insulator, and
must be thoroughly carbonized before its condition is

enough changed to make it a conductor. When thou-

sands of slabs are carbonized in a batch there are gener-

ally some whose binding substance has not been enough
acted upon to kill its insulating qualities or, at least, to

make its resistance low enough to even approximate that

of the retort carbon particles which it serves to hold to-

gether.

A manufacturer of standing should not only test the

quality of chemicals used, but should also test every slab

individually, and before the assembled parts constituting

the battery are placed on the market give them a final

and thorough test.

Those who pursue this policy are always to be depend-
ed upon, but it is unfortunate there are so few of them.
Among the professions benefitted by the introduction

of dry batteries the medical one heads the list.

Numbers of physicians have cabinets containing fifty

or more open circuit batteries which, until the dry cell

was introduced, consisted of liquid ones requiring more
care than a professional man could spare from his prac-

tice, and necessitating the hiring of outside help to keep
them in order ; not only that but a large space, which in

a physician's office is generally very valuable, had to be
monopolized for these liquid batteries.

The strictly high grade dry battery made today re-

quires no attention whatever, and fifty cells occupy a

space slightly over one and a half cubic feet. They are

also adapted for recharging from an incandescent or bat-

tery circuit, when exhausted. When in normal working
condition their capacity can be greatly increased for tem-
porary experimental purposes by so recharging.

Mr. M. L. Vought, of LaCrosse, Wisconsin, has re-

cently placed upon the market an adjustable hanger for

incandescent lamp which seems to be destined to fill a

long felt want in this direction. The hanger is sold at a

very low price and is having a very large sale. The U.
S. Electrical Supply Co., of 120 Liberty St., are the

Eastern sales agents.

THE STANDARD UNDERGROUND CABLE CO.
have just established a Southeastern Sales Department,
with headquarters in the Betz Bldg., (Rooms 1225 and
1226), Philadelphia, Pa., and with Mr. T. E. Hughes in

charge as Manager of the Department.

J. F. CUMMINGS, manager and inventor of the

Armorite Interior Conduit has been in town all the week
looking after the interests of his specialty in this market.

R. B. Corey, of 711 Havemeyer Building, New York, has
taken the selling rights for this territory, and the Armorite
Co. can be congratulated on securing so able a repre

sentative. They speak in glowing terms of the large

orders placed for the Conduit in the East, and are well

satisfied with its adoption by electrical contractors of note.

New York, N. Y.—Eastern Engineering Co. has been
incorporated by Francis E. Tyng, Franklin R. Haines,
and Sewell T. Tyng; to carry on a general mechanical
and electrical engineering business. Capital stock, $5,000.

Chattanooga, Tenn.—Steps are being taken to con-
struct an electric railway from Clarksville to New Provi-
dence.

Denver, Col.—A two-mile trolley line is to be built
between Pueblo and River View cemetery.

Baltimore, Md.—An electric railway will probably be
constructed to connect Pen Mar with several Cumberland
Valley resorts.

Charlottesville, Va.—The Albemarle Telephone Co.
will be organized with J. Edwin Wood, president; James
F. Harlan, vice-president, and others; to furnish a better
and cheaper telephone service to the business men of
Charlottesville and the University of Virginia.

Holland, Mich.—Ottawa Telephone Co. has been in-

corporated, with a capital stock of $10,000.

North Wilkesboro, N. C.—John T. Finley is interested
in the establishment of a telephone system.

St. Paul, Minn.—The Northwestern Telephone Ex-
change Co. stockholders will amend articles of incorpora-
tion, increasing capital stock to $3,000,000, divided into

60,000 shares of $50 per share.

THIS HANDSOME, PRACTICAL V M) LS«
FCL POWER MOTOR, 4 inches high.

3 inches long and 2>i inches wide.
sent free to all mentioning
Motor, with one ytar's sub-
scription to The Electricax.
Ag b, a weekly illustrat ed jour-
nal, price $2.50. Lei-gou. on
Electricity, Practical ond
I'gpful to Everybody. Send
2-cent stamp for sample copy.
The Electrical Ace Publish-
ing Co.. New York.

WESTON STAJTOAKD

ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upi n the same general
principle and are just asaccuiaie as
our regular Standard Pottable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof ca't-

iron case, which effectively shields
the instruments from disturbing
influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St., Newark, N. J., U.S.A.

VULCANIZED FIBRE COMPANY,
Sstablislied 1873.

SOLE MANUFACTURERS OF HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks and Special Shapes to order. Colors, lUd, Black and Gray. Send for Catal ->gue and Prices.

w,lmKn,
:

del. The Standard Electrical Insulating Material of the World.
OFFICE:

14 DEY ST., N.Y
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THE GORDON PRIMARY CELL speaks for

itself, and we speak for it by guar- M ^
anteeing it as represented, and
others speak for it because

they have found it to be
as represented in w
every

P
resPect. _«A%ftV

V **»££
Police Signal.Tele-

phone. Telegraph. Rail-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Gordon-Bnrnham Battery Co.,

88 to 86 WEST BROADWAY, NEW \ORR

Gas Lighting by Electricity.
Static Electric Machines and

Burners lor the Multiple
System.

CHARLES H. HINDS,
MANUFACTURER,

13th and Hudson Sts., N. Y.

TRIO BUILDING.

General Electric Co.'s

HEW I-HHT TUBE
With Automatic Vacuum Regulator.

No more Troubles from High Vacuum Tubes.

Simple and efficient.
Keeps Vacuum Adjusted Automatically. Can not

run too high in Vacuum for Operation. Life
practically unlimited.

Roentgen.Ray Exciting Apparatus: Thomson
Inductoriums, Thomson Roentgen-Ray
Transformer Sets, Fluoroscopes, etc.

Catalogue No. 9050.

Miniature Lamps: Candelabra, Decorative,
Battery and Series. Catalogue No. 9044.

Edison Decorative and Miniature

Lamp Department,

(General Electric Co.)

HARRISON, NEW JERSEY.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U. S, A.

PnrfaMe Hand
Lamp tiiinrd.

OUR PRICES CANNOT BE BEAT.

WIRE GUARDS
FOR

Incandescent Lamps,

ELECTRIC FANS, ETC.
Manufactured for the Trade by

S, Joseph Ornamental Wire Works,

45 Washinton Sq. South,

New York.

Write for Catalogue and Prices. Fan Guard.

KOCKLNU GilATES. DUMPING GRATES.

Bend (or Circular. Mention "Tu Aox."

THE BEST AND CHEAPEST

GRATE-BAK
FOR ANY KIND OF FUEL.

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Boom 131.

eg.OQO Teiepipes

o

•
9
9
•
9
9
O
9
9
9
9
9
9
9
«

are now operated in

New York City by

this Company .

$6 to $12 per year per

station for interior use, i.e.,

when system is wholly on

patron's premises. From

$90 per year for New York

City exchange service.

NEW YORK TELEPHONE COMPANY
15DeySt.,952 Broadway, 115W. 38th St.

e999999C90Q094
O
o

LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

Contains 75,000 code words with phrases, numbered 00000 to 74 999. Used by the LEADING BANKERS A\D MERCHANTS
throughout the world, and acknowledged the best code extant. Over 3,000 sold since date of issue, January, 189(5. THE ONLYCIPHER CODE ever offered the public in connection with which each purchaser receives bi-monthly a list of those using it.

LIBBER'S APPENDIX. Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.

2 STONE ST.,

NEW YORK.
113 QUEEN VICTORIA ST.,

LONDON, E. C.

20 RUE N-D do NAZARETH,
PARIS.

123a POTSDAMER6TRA88E II,

BERLIN.
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SOME USEFUL BOOKS.
Every Electrical Engineer, Contractor, Central Station Manager and Wire-

man should have a copy of these Books.

DICTIONARY

-or-

Electrical Worig,

TERMS and PHRASES.

BY E. J. HOUSTON.

562 Pages. 570 Illustrations.

Price, $5.00.

This book contains definitions

of about 5,ooo distinct Words,

Terms and Phrases, and is as

indispensable to Electricians as

is Webster's dictionary to the

scholar and reader.

Bell Hangers'

HAND-BOOK.

By Lieut. F. B. Badt.

106 Pages. 97 Illustrations.

Price, $1.00.

This Book gives plain direc-

tions in Wiring for Electric Bells,

Annunciators, etc, and is the

best work of the kind.

Hi Electric Railway

IN

THEORY and PRACTICE.

BY OROiBY and BELL

400 Pages. Profusely Illustrated.

Price, $2.50.

This is a complete treatise on

the Construction and Operation

of Electric Railways, and will

commend itself to the Electrical

Engineer and to the Practical

Manager.

The Practical Management

OF-

Dijn&mog aqd Mofco^.

BY CROCKER and WHKHTYrTR.

Fully Illustrated.

Price, $1.00.

This Book is the only one

published giving information on

the Management of Dynamos

and Motors. It is very practical

and no one in charge of Electrical

Machinery can ever get "caught"

if he follows the instructions

given in this book.

HOW TO
WIRE
BUILDINGS.

A MANUAL OF THE ART

OF INTERIOR WIRING.

By AUGUSTUS NOLL, E. E.

Cloth 12mo. Illustrated.

162 Pages. Price $1.50.

CONTENTS.
Chap. 1.—Introduction; Chap. 2.—Gen-

eral Considerations; Chap. 3.— Location of

Conductors; Chap. 4.—Division of Circuits

and Distribution of Current; Chap. 5.—Loss
of Electrical Energy in Conductors; Chap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—Switchboards: Chap. 9.—Appliances and
Connections; Chap. 10.—Converter Workf
Chap. 11.—Overhead Wiring; Chap. 12.—
Fuse Wire; Chap. 13.—Insulation; Chap.
14.—Electrolysis; Chip. 15.—Adverse Wir-
ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Plans of Dis-
tribution; Chap. 18.—Distribution of Light;
Chap. 19.—Distribution of Labor and Hints
to Foremen; Chap. 20.—Preliminary to

Rules, Electrical Data, etc.; Chap. 21.—Rules
for Ascertaining Required Sizes of Wiref
Chap. 12 —Energy Power; Chap. 23.—Dy
namos and Motors; Chap. 24.—Pulleys

»

Chap. 26.—Belting; Chap. 26.—Engines
\

Chap. 27.—Conclusion.

Inventions,

Researches

and Writings
— : or :

—

NIKOLA TESLA.
By THOMAS COMMERFORD MARTIH.

A fascinating and yet practical description of

Mr. TesiVs wonderful experiments
and inventions.

Cloth. 8vo. 330 Cuts and New Portrait

500 Pages. Price, $4.00.

Sent Postage Free,

on Receipt of Price. ELECTRICAL AGE PUBLISHING CO.
World Building
New York.
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Edison Kinetoscope, Showing Spool Bank.

Edison Kinetoscope, Showing Reels.

SOME OF EDISON'S INVENTIONS.

The inventions of this century are so numerous that

we are safe in our conclusions regarding it as the most
fruitful and important of all that have belonged to the past

or will belong to the future. Brilliant discoveries have
crowded in upon each other and marvelous advances
have been made in all that relates to science and
mechanism. From the time of Watt to the present, a se-

ries of remarkable inventions has been made of such con-

sequence and importance that their creators represent the

stepping stones of civilization, the real levers of progress.

The inventions of Thomas A. Edison are full of interest

to those that like to learn the history of great men.
Even the most prosaic life may have an atmosphere of

romance surrounding it which will deepen the tints of

perfection and add increased lustre to its owner's name.
It is said that Edison was originally a train-boy, but that

on one fortunate occasion while crossing the railroad

track he noticed the child of a station telegrapher in the

pathway of a thundering express. He snatched this child

from the arms of Death, and the grateful father,

anxious to show his appreciation, taught young Edison

the elements of telegraphy. The slumbering genius of the

lad was fanned into a flame by this opportunity and his

fruitful mind soon produced a system of quadruplex teleg-

raphy which brought him wealth and notoriety. In many
other ways better known to the public has Edison shown
proofs of his genius. There are few new principles dis-

covered which do not find a ready application in his

hands, and in this brief sketch a few of the devices he has

perfected will be referred to. The Edison projecting

kinetoscope, which throws an image of clearness and

brilliancy, is shown in the leading illustrations. It con-

sists of an outfit containing a condensing lens, objective

lens, electric lamp, lamp-house and resistance. The dis-

tressing vibration is hardly discernible in the clearly cut

views, and the ready application of this remarkable instru-

ment to either calcium or electricity makes it readily

available on all occasions. Edison films are supplied for

use with reels and all appliances that tend to perfect this

outfit as a whole. The popular use to which these instru-

ments have been put needs no description by us, but as one

of the most wonderful inventions there is no doubt that



190 THE ELECTRICAL AGE. [Tot. XX. Mo. 13

it heads the list. A host of other minor inventions used
in connection with X ray work, electro-therapeutics,

dentistry and general experimental work would cover
many pages of manuscript, but a few might be mentioned
that the reader may be already cognizant of. The Edi-

spark and real efficiency making it the superior of other
similar pieces of apparatus. In connection with Roent-
gen ray work Mr. Edison has perfected an instantaneous
air-brake wheel.

By means of this device one hundred and ten volts can

Therapeutic Sinusoidal Machine, for Use on the no to 120-Volt Direct Current.

son-Lalande cell, used for phonograph and fan-motor

purposes, of three hundred ampere-hour capacity is

represented. It is the final outcome of considerable ex-

be used in the primary of his Ruhmkorff coil, the vibrator

being displaced. A rotary blower connected to a motor
supplies the air pressure required for the annihilation of

The Edison Ruhmkorff Coil.

Edison Instantaneous Air-Break-Wheel.

periment and stands forth as the acme of cleanliness and
economy. The Edison Ruhmkorff coil, the general lines

of whose construction recommend it as being of the great-

est aid in X ray work; its uniformity of action, brilliant

sparks. The combination of this coil and brake-wheel
with his portable focus-tube holder, or focus-tube and
stand, enables physicians and experimenters to proceed
with facility and convenience. The tubes manufactured
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by Mr. Edison are merely modified forms of those origi-

nated by Sir William Crookes. By their use in combina-
tion with the Edison fluoroscope remarkably clear pic-

tures of sharp definition are obtained. This interesting

field of work has been thoroughly developed by Mr. Edi-

son, and many important improvements have been made
of the utmost consequence to the layman and the physi-

cian. For medical purposes the Edison alternating cau-

tery transformer used on either a fifty volt or a hundred

volt alternating current is a model of convenience. In a

ined. The shaft of this apparatus rests vertically upon
the bearing already mentioned and carries horizontally a

metallic frame holding the glass tubes. The velocity of

the tube carrier with battery outfit is over fifteen hundred
revolutions per minute. With the ha^matocrite attached,
a speed of eight thousand revolutions can be readily ob-
tained. This velocity is greater than that actually re-

quired for the examination of blood or bacteria?.

A piece of mechanism called the Kennelly therapeutic
sinusoidal machine, used for the production of a true sin-

The Edison Portable Focus Tube Holder.

modified form of the same, called the combination trans-

former, two movable coils are supplied so that' the physi-

cian can use both the cautery apparatus and the laryngo-

scopy lamp, regulate both and use them together. A
direct current cautery transformer used on a hundred and
ten or a hundred and twenty volt current has also been
perfected by Mr. Edison and is excellent for hospital

work, proving its usefulness on many important occa-

sions. The Edison Manufacturing Company, of which

usoidal current which is required in electro-therapeutic
treatment, is likewise illustrated. This convenient little

device with lamp resistances, Bailey rheostat and all ad-
ditions required for its use, represents a most complete
outfit for medical men. The many curious applications
of the electric current may be found in the most un-
thought-of fields of work. On many sides and in the
most unexpected places we find visible traces of Mr. Edi-
son's progressive touch.

An Edison Spark Break Transformer.

Thomas A. Edison is proprietor, have show-rooms at no
E. 23rd St., N. Y. City, and a factory at Orange, N. J.
Many curious devices can be seen on visiting this estab-
lishment; for instance, the Kennelly Standard static volt-

meter, for continuous and alternating high-tension cur-
rents, built on the principle of the electrometer, that is,

measuring without consuming current. It is unaffected
by dynamos, does not need readjustment and can meas-
ure from zero to twelve hundred volts with accuracy.
The Heiman electrical centrifuge, which is used from an
analysis of blood, bacteriae and urine, is sold by the above
concern. An ironclad motor whose shaft runs on a jew-
elled bearing, rotates two graduated capillary glass tubes
in which is placed the blood or other liquid to be exam-

Scotland Neck, N. C.—Mr. S. K. Fountain of Rocky
Mount will establish a Telephone Exchange in this city.

Greenville, Texas.—The Southwestern Telegraph and
Telephone Company, suit filed againstthem by The Gulf,

Colorada and Santa Fe Railroad.

Eastman, Ga.—A Telephone Exchange will probably

be established shortly. For further information address

the Eastman Electric Light & Telephone Co., incorpo-

rated, with William N. Lietch, President ; Walter M.
Clements, Secretary-treasurer.

Gadsden, Ala.—R. L. Adams, President of the Ala-

bama & Georgia Long Distance Telephone Co., will make
surveys for a long distance system at this place.
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THE BONDING OF RAILS.

The difficulty of securing perfect electrical connection
between rails has been discussed by scientific as well as

practical men. In past issues of The Electrical Age,
articles have from time to time appeared, mentioning the

and over. This absolutely certain contact removes all

resistance practically, and establishes continuity between
rail and rail. The holes in the rail are carefully drilled

and reamed to receive the coned end of the bond. The
purest copper is used for bond wires, and when the joint

is once established between them and the rail, the prac-

Jb*

Drilling.

necessity of immediately improving and utilizing a good
rail-bonding system. The dangers, expense and possi-

ble law suits arising from electrolysis, as well as the
troubles developing, which directly affect the dividends
of a street railroa'd company, have been frequently re-

viewed. But, fortunately, the time has approached when

tical bonding of tracks has become a certainty. A
few illustrations, showing diagonally drilled holes in

rails, with bond inserted, and machine for drilling the

same, are presented to the reader's notice. The writer's

personal investigation has shown him that hundreds of

thousands of dollars' worth of power have been and are

c===j^>

—>*>

ivy

Reamed Holes.

to hear of such news is to realize that some company has being wasted, due to the insufficiency of the contact be-
refused to accept improvements or have been too careless tween bond and rail. Feeder systems supplying lines are
to investigate in order that they might find and use some- in many cases thirty per cent, heavier than they need be,
thing which would remove such faults. A system of rail- and the direct consumption of coal, due to this almost

Heovy Bonding.

bonding has been practically developed, which should reckless waste amounts to thousands of tons, annually,
leave no ground for furthercomplaint. Copper wires end- The Harrington Rail-Bonding Company, of 120 Liberty
ing in a plug, which fits into the rail where the web and street, N. Y. City, will answer all communications re-

lower flange meet are now used. The contact in the steel is garding the nature of their improved bond and system of
seven times that of the cross section of the copper bond applying it.
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THE NEW YORK STATE STREET RAILWAY
MEETING.

The fifteenth annual meeting of the New York State

Street Railroad Association was held at the International

Hotel, Niagara Falls, N. Y., Sept. 14, 15 and 16, 1897.

President J. Tracy Rogers of Binghamton, called the

meeting to order on Tuesday morning at 10.45 o'clock.

The roll was called and it was found that the following
gentlemen were in attendance at the meeting :

Delegates of Street Railway Companies.

John W. Boyle, Pres. Utica Belt Line St. R. R., Uti-

ca, N. Y.
; J. C. Brewester, Supt. N. F. & S. B. R. R.

Co., Niagara Falls N. Y.
; J. B. Cahoon, Gen'l Mgr. El-

mira & Horseheads Railway Co., Elmira, N. Y.
; J. P. E.

Clark, Gen'l Mgr. Binghamton Railroad Co., Bingham-
ton, N. Y. ; H. S. Cooper, Schenectady Ry. Co., Sche-

nectady, N. Y. ; Wm. W. Cole, West Side R. R. Co., El-

mira, N. Y. ; Chas. Cleminshaw, Pres. Troy City Ry.,

Troy, N. Y. ; R. E. Danforth, Buffalo, Bellevue & Lan-
caster Railway, Bellevue, X. Y.
W. Caryl Ely, Pres. N. F. ,\: Buffalo Ry. Co., Niagara

Falls, N. Y. ; H. C. Evans, Nassau Electric R. R., Brook-
lyn, N. Y.

; J. H. Stedman, Rochester Ry. Co., Roches-
ter, N. Y. ; Thomas H. Fearey, Buffalo, X. Main St. &
Tonawanda Ry. Co., Buffalo, X. Y. ; Wm. E. Havens,
Supt. Citizens St. Ry. Co., Fishkill-on-Hudson, X. Y.

;

W. H. Heller, Lewiston & Youngston Frontier Railway,
Lewiston, N. Y. ; Chas. B. Hill, Xiagara Falls & Susp.

Bridge Ry. , International; H. L. Johnson, Pres. Nassau
Electric R. R., Brooklyn, N. Y. ; Henry A. Johnson,
Metropolitan St. Ry. Co., 621 Broadway, N. Y. ; Godfrey
Morgan, Buffalo St., Main St. & Ton. Ry. Co., Tonawan-
da, N. Y. ; C. K. Marshall, N. F. & B. Ry.. Niagara
Falls, N. Y. ; Ambrose P. McCabe, Metropolitan St. Ry.
Co., 621 Broadway, N. Y. ; F. P. Mooney, C. & H. Trac-
tion Co., Cortland, N. Y. ; F. G. Maloney, Electrician,

Elmira & Horseheads Railway Co., Elmira, N. Y.
; John

H. Maffit, The Rapid Transit Ry. Co., Syracuse, N. Y.

;

J. H. McCormick, Gen'l Supt. Brooklyn Heights Ry.
Co., Brooklyn, N. Y.

; John W. McNamara, The Albany
Ry. Co., International.

Henry S. Newton, Syracuse Rapid Transit Railway Co.,
Syracuse, N. Y. ; Edmund O'Connor, Attorney of Associa-
tion, Binghamton, N. Y. ; B. W. Porter, Saratoga Traction
Co., 99 Cedar St., N. Y. ; Alex. J. Porter, Director N. F.

& S. R. R., Niagara Falls, N. Y. ; T. C. Penington, Sec'y
Am. St. Ry. Ass'n, 2020 State St., Chicago, 111.; G. T.
Rogers, Pres. Binghamton R. R. Co., Binghamton, N.
Y. ; Geo. H. Sliney, Xassau Electric R. R. Co., Brook-
lyn, N. Y. ; Chas. H. Smith, Supt. Troy City Ry., Troy,
N.Y. ; C. B. Story, Hoosick Ry. Co., Hoosick Falls, N.Y.

;

E. F. Seixas, Amsterdam St. Ry. Co., Amsterdam, N.
Y. ; Burt Van Horn, N. F. & B. Ry., Niagara Falls, N.
Y. ; Thomas H. Fearey, Pres. Canandaigua Electric R.
R. Co., Canandaigua, N. Y. ; W. W. Wheatly, Sec'y
Brooklyn Heights R. R. Co.. Brooklyn, N. Y. ; Henry H.
Watson, Pres. Buffalo Ry. Co., Buffalo, N. Y.

Representatives of Manufactories.

Giles S. Allison, St. Louis Register Co., 18 Broadway,
N. Y. ; A. E. Acby, The Pennsylvania Steel Co., 2 Wall
St., N. Y. ; H. E. Adams, Central Electric Co., Chicago,
111. ; R. H. Beach, General Electric Companv, 44 Broad
St., N. Y. ; Wm. J. Clark, General Electric Co., New
York, N. Y. ; H. C. Evans, The Johnson Co., New York,
N. Y. ; Thomas H. Fearey, General Electric Co., Buffalo,
N. Y. ; T. A. Granger, New York Car Wheel Works, X.'

Y. ; G. W. Haskell, J. G. Brill Co., Philadelphia, Pa.;
Percy Hollbrook, Weber Joint Manufacturing Co., Cot-
ton Exchange, N. Y. ; Geo. J. Jackson, Sec'y National
Conduit & Cable Co., New York, N. Y. ; E. J. Lawless,
American Car Co., 115 Broadway, N. Y. ; E. T. Long,
Peckham Motor Truck & Wheel Co., N. Y. ; Elmer p!

Morris, McGuire Mfg. Co., 15 Cortland St., N. Y.

;

Frank MacGovern, Rossiter, MacGovern & Co., N. Y.

;

Frank A. Morrell, Sterling Supply & Mfg. Co., N. Y.

;

Geo. T. Manson, The Okonite Co., N. Y. ; D. W. Pugh,
The Stephenson Co., N. Y. ; R. K. Polk, Wm. Wharten,
Jr., Mfg. Co., Philadelphia, Pa.; H. N. Ransom, Consol-
idated Car H't'g Co., Albany, N. Y. ; Franklin Sheble,
Edison-Brown Rail Bond, Philadelphia, Pa. ; G. W. Swan,
John A. Roebling's Sons' Co., New York, N. Y. ; Wm. H.
Tenbroeck, Diamond Truck & Car Gear Co., Kingston,
N. Y. ; A. C. Vosburgh, The New Process Rawhide Co.,
Syracuse, N. Y. ; C. A. Vincent, Vice-Pres. The Ball-

Wood Co., N. Y. ; C. N. Walsh, Mcintosh, Seymour &
Co., New York, N. Y. ; H. D. Watson, The Ed. P. Allis

Co., Milwaukee, Wis. ; D. F. Potter, General Electric Co.,
Buffalo, N. Y.

; J. McGhie, General Electric Co, N. Y.

;

Edgar P. Anderson, Dublin United Tramways Co., Dub-
lin, Ireland; S. Beeton, Dick, Ress & Co., Hove, Sussex,
Eng. ; Wm. Anderson, Sec'y & Mgr., Dublin United
Tramways Co., Dublin, Ireland; Frank M. Baker, R. R.
Commins Owego Works, N. Y. ; Ashley W. Cole, N. Y.
State Railway Commission, Albany; Geo. W. Dunn, R.
R. Commissioner, Binghamton, N. Y.

; J. B. Concannon,
Dublin, Southampton, Barcelona & Tramway Union Co.,
London, Eng. ; Alfred Dickinson, European Tramways,
Birmingham, Eng.

; George Flett, Managing Director,
Dick, Kerr & Co., London; J. F. Murphy, Dublin Tram-
ways, Dublin, Ireland ; Wm. Martin Murphy, Dublin &
Belfast Tramway, Dublin, Ireland ; Peter C. Deming,
Superintendent Buffalo Railway Company, Buffalo, N. Y.

;

T. Stoddard Beattie, The Municipal Record and Adver-
tiser, New York, N. Y. ; T. J. Nicholl, Rochester R'way,
Rochester, N. Y.

; John A. Read, Tonawanda R. R. Co.,
North Tonawanda, N. Y. ; F. A. Esteh, Pres. R. D. Nut-
tall Co., Allegheny, Pa. ; Edward P. Sharp, Manufactu-
rers' Agent, Buffalo, N. Y. ; Pemberton Smith, N. Y. Car
Wheel Works, Buffalo, N. Y. ; H. L. Shippy, John A.
Roeblings Sons' Co., New York; E. B. Waite, Tonawanda
R. R. Co., North Tonawanda; Charles N. Wood, R. D.
Nuttall Co., 31 State street, Boston, Mass.
The Press was represented as follows :

Electrical Age, Walter Mueller; Electricity, Chas. D.
Shain; Electrical Engineer, T. C. Martin; Electrical Re-
view, Chas. W. Price; Electrical World, L. H. Parker;
Street Railway Journal, James H. McGraw, W. H. Tay-
lor ; Western Electrician, J. B. O'Hara ; Stenographer,
T. E. Crossman; Street Railway Review, F. S. Kenfield.

W. Phillips, Niagara Falls Park & River Railway, Nia-
gara Falls, Ont. ; Ames Van Etten, Kingston City R. R.
Co., Rondout, N. Y. ; C. R. Barnes, Inspector State R.

R. Commission, Rochester, N. Y. ; Frank A. Estep, Pres.

and Treas. R. D. Nuttall Co., Allegheny, Pa.; F. C. Ran-
dall, Christensen Engineering Co. , Hartford, Conn.; A.

C. Vosburgh, Sec. & Treas. The New Process Rawhide
Co., Syracuse, N. Y. ; E. Peckham, Pres. Peckham Truck
Company.

Abstract of the address of President G. Tracy Rogers of

Binghamton, N. Y., at the fifteenth annual meeting of

the Street Railway Association of the State of New
York, Niagara Falls, September 14, 15, 1897.

Gentlemen of the Convention : In behalf of the Street

Railway Association of the State of New York, it is my
privilege to extend to you all a cordial welcome to this,

our fifteenth annual convention. It seems most fitting

that we should meet here at Niagara, if for nothing more
than to observe the object lesson which nature unfolds

before us. The power exhibited here in nature's work-
shop is awe-inspiring, and could it be utilized would pro-

pel every street car in our state.

The past year will long be remembered by those con-

nected with street railroads, in many cases, as one of the

most discouraging since the adoption of rapid transit.

Trade and commerce have, we hope, reached their lowest

ebb. The bicycle is now our too successful competitor.
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CONCERNING STORAGE BATTERIES.

When Sir William Grove attached the wires of a battery

to his water-decomposing apparatus and found to his

amazement that the galvanometer recorded a current,

though the battery had ceased to supply any, he uncon-

sciously set into action certain wheels in the mechanism
of trade which have been revolving ever since. He also

started a series of speculative inquiries which to this day
have not been very effective in throwing more light upon
the nature of that mysterious phenomenon which he acci-

dentally stumbled against. The theory of the accumu-
lator, as well as the accumulator itself, has developed so

that one is accepted because there is no better ; the other

because it represents the final limitation that progress in

that particular direction has defined. With the storage

battery, have grown innumerable uses for it, which today
appear under the head of the horseless carriage, the

electric car, the reserve fund of power in electric-light

stations, a corner in isolated plants, and others of minor
importance, including electric launches, medical outfits,

etc. The objection to the storage battery has assumed
two forms. In the past its durability was questioned ; at

present only its weight. It seems as though weight were
an indispensable element of all cells using lead or alloyed

grids; yet it seems as though the peculiar and hidden
electro-chemical changes occurring in a storage-battery

plate might call for a different construction. Grove's
discovery of the accumulator was made with two strips of

platinum and the natural gases, but for some reason or

other it was not thought necessary to experiment further

on these particular lines, so attempts to use oxygen and
hydrogen as gases, with electrodes for them to act upon,

were not continued further than this first-recorded ex-

periment. The spongy surface of a storage-battery

plate undoubtedly absorbs or rather condenses immense
volumes of gas. The infinitesimal cavities into which the
gas enters and the relationship established between it

and the walls of its prison have not been thoroughly un-
derstood. It is likely that experiments made with the two
gases in the same manner as Grove used his electrolytic

device, might, with these gases under pressure, bring to

light some new principle worthy of practical application
in the history of electric accumulators. We may then
find a means of transforming so that leaden plates will

not be required, but a compact and equally economical
apparatus wiil be used which performs its functions as
well as the storage battery and disposes of its most ob-
jectionable feature—excessive weight.

THE VALUE OF ELECTROLYTIC PROCESSES.

The means employed to separate molecule from mole-
cule, or atom from atom with any degree of success, is

one of a purely electrical nature. We have found that an
analysis or general examination of the properties of

metals is greatly furthered by the use of an electrolytic

bath. The practical outcome of its application in fields

of industrial life has been the establishment of great
mining concerns, the rearing of electro-plating houses,
and the development of a certain field of fine art which
belongs under the head of electro-metallurgy. The appli-

cation of a current to a liquid bath containing metallic

constituents is like the entrance of a selective hand into

a bowl full of fish. Only certain of them are grasped and
the rest allowed to remain.

The electro-plating of copper from a copper solution

presents a parallel case to this. Copper is de-
posited upon the cathode, but the other elements fall to

the bottom or remain without interference. Not only in

a commercial sense need we place a value upon electro-

lytic processes, but we are forced to realize that the se-

lective power of a current gives us control of certain

channels of investigation. For instance, we electroplate

with anode and copper in a somewhat crude state and
find in the sludgethat falls to the bottom gold, silver,

and other metals, which in some mysterious way were as-

sociated with the copper.

For several years many reputable scientists, in-

cludingsome famous for their investigations, have believed

that elements as they appear to us are compounds, ad-

mixtures of some description, which might under the in-

fluence of pressure and terrific heat be reduced to their

primitive and possibly original condition. The presence
of strange metals in such intimate association with another
metal might incline us, without offence to the world of

fact, to the belief that they are but diversified forms or

compounds of the original metal-making material. This
is, of course, a mere suggestion. It is more than a

vagary and moves along in the trend of modern thought
with considerable dignity. The only means that we can
ever employ for the purpose of finding out the truth will

be an electric current ; whether it will produce a heat

sufficient for our purposes or develop in the electrolytic

bath some new phenomena, we cannot say, but we think

that the reason of mankind would look forward with more
certainty to a single source of inorganic supply than it

would to many. It would sooner believe that metals
represent the influence of varying forces and differing cir-

cumstances than it would the almost unthinkable origi-

nation of each one from some hitherto unthought of

beginning.

Statesville, X. C.—The telephone line to Bradford's

and Yount's stores in Shiloh township has been completed.

Winfield, Iowa.—Telephones and electric lights will

probably be established here.
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It operates without franchise of track, and pays no tax-

es. On the contrary, cinder paths are constructed, pave-

ments laid down, and in many cases pavements changed
for its benefit. As a means of locomotion the bicycle has

come to stay, but as a novelty it is being overdone and
will share the fate of other novelties, and I believe it has

reached its zenith.

Notable improvements have been made recently in mo-
tors and car construction, especially for the suburban and
interurban roads. Cars with all the comforts and conve-

niences of a steam passenger coach are now in operation

on some lines.

The Legislature and New York City officials have been
dawdling with the question of rapid transit for a number
of years, but whatever results have been accomplished in

this diiection may be attributed to the enterprise of the

railroad companies. They have recently obtained the

consent of the State Board of Railroad Commissioners to

adopt electricity, instead of horse-power, over a distance

covering one hundred and ten miles of track. This

change involves an expenditure of $12,000,000, and I am
informed that contracts have already been made for a

large portion of the work. Contracts also have recently

been closed between the Brooklyn Bridge trustees and

the Brooklyn surface roads by which the trolley roads of

Brooklyn will extend their lines across the bridge. This

great improvement will cost the Brooklyn roads $500,000.

Nothing has been done within the past ten years which

has inured more to the benefit of the people of our state

than the adoption of rapid transit and the consolidation

of street railroads in cities, both large and small.

Consolidation, which was at one time regarded as a

menace to public welfare, is now universally recognized

as redounding to its advantage.

It is far within the bounds of truth to say that for every

dollar invested in a street railway, another dollar has

been given to the people through the resulting increase

in property values alone. The street railways have hand-

somely repaid the public for their franchises. The popu-

listic element, with its plans for obtaining cheap fares

and its ideas of municipal ownership, together with high

taxation of railroads, if allowed to be successful, will ma-
terially cripple street railways. The free transfer system

has been so liberally adopted in this state and the margin
of profit is already so small that any legal reduction in

fares, however little, would compel a complete abandon-

ment of the far-sighted policy which is building up the

cities of our state. Vested right is the last remedy we
should seek in order to protect our franchise rights, but

in many instances such measures must be resorted to in

order to protect us from the clamor of the socialistic ele-

ment. A number of decisions have been made of late

which should be very gratifying to us.

More bills affecting street railroads were introduced in

the Legislature last year than ever before; no doubt, a

majority of them at the request of constituents. Had
they become laws and been put in operation the public,

as well as ourselves, would have suffered. We found the

members ready to listen to our arguments and anxious to

enact such laws as would be of service to the public

good.
During the past year there has been organized an Asso-

ciation of Street Railroad Accountants. This association

should have a cordial and hearty support. Next to the

manager of a road, I consider the accountant the most
important official; in fact, the successful manager must
rely upon him largely as a guide in the management of

the road. An important advance made by the street rail-

roads since the adoption of rapid transit is the improve-

ment in the character of employees. Better discipline is

now maintained and more courtesy shown in catering to

the public. As our business grows in technical and sci-

entific requirements, it naturally attracts a class of men
to whom there was formerly no call or inducement to en-

ter its service. Nearly every road has a mutual benefit

society or employees' club connected with it. Each has
a plan agreeable to the ideas of the employees, and in

nearly all instances the management has not only en-

dorsed, but become a part of these societies. A number
of roads have furnished club rooms and other substantial

assistance for them. We cannot take too much interest

in the men connected with the operation of our roads.

The organization of mutual indemnity insurance com-
panies for electric railways has been suggested as a pro-

tective measure against the prohibitive rates we are now
charged. For years insurance companies have been ex-

perimenting with insurance upon street railroads. From
the results obtained I should judge the business was not
satisfactory. The insurance companies have either re-

fused to write this class of risks or have established, in

many instances, prohibitive rates. In a measure, this

may be the fault of the street railroad manager, who,
feeling the responsibility in part removed, may have been
more careless in the handling of his road. A number of

roads still have low rate policies, but they are based upon
the record of the roads' casualties. Not long since, the

rate for fire insurance was almost prohibitive, but I am
pleased to state that we are now being insured at a fair

rate, as compared with other business risks. Owing to

the insurance regulations we are now debarred from the

sale of power, which, in many cases, would be a large

source of revenue, and under the present restrictions

commercial lighting from the electric railway circuit will

have to be confined to out of doors.

The rapid increase in the number and size of parks and
pleasure resorts owned by street railway companies and
operated by them as traffic promoters has been one of the

striking developments which have accompanied the intro-

duction of electricity as a motive power on street rail-

roads. The general opinion of street railroad managers,
who have had experience in this direction, is that such
pleasure resorts properly conducted, with a judicious se-

lection of amusements and entertainments, tend to in-

crease the ordinary traffic of a road. An amusement
league for the interior cities of the state has been sug-

gested. The idea is worthy of consideration and, if

properly handled, should be a saving and convenience to

the roads in such cities.

The experiment of carrying the United States Mails

has proved a success, and the postal car service on our

roads is appreciated by the public and accepted by the

Government. New freight and express routes are being

established, which operate not only as a convenience to

the people, but as feeders to the steam roads.

The application of electricity to the existing steam
roads is, today, a question of great importance to the

practical railroad man. We have, no doubt, made in-

roads into their local passenger receipts and probably will

continue to do so. Our roads are so situated that in most
instances we are at an advantage. We can operate at a

much less cost than they and our depots are at our pa-

trons' doorsteps. The convenience and cheapness of our
transportation recommend themselves. I believe there is

room for us both, and, in a measure, the electric roads

are feeders to the steam roads, and the more closely they

are allied, the better for both.

It is still a question as to whether the storage battery

is becoming a practical factor in the operation of our

roads, and whether at the present cost we can use it to

advantage in our central stations and at the ends of our

feeders, thereby assisting in maintaining the potential on
the trolley lines. Compressed air and the many other

powers now being tried may have some surprises in store

for us. The results of these experiments and inventions

may be the beginning of a new era in the street railway

world.

I congratulate you upon the financial and physical con-

ditions of your roads, for notwithstanding that the past

year has been the most depressing in our history, it is the

first year for some time during which a receiver has not
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been asked to take charge of some road of our state.

Many of the improvements I have referred to have
been very materially promoted by the intelligent dis-

cussions they have had at the meetings of our associa-

tion. I am a believer in the importance and good results

that can be accomplished by united action. I know from
personal experience the past two years that this as-

sociation has been a tower of strength in protecting the

legitimate rights of the street railway interests of this

state, and I hope that the same earnest and energetic

support it received during that time will continue to be
given it by all persons charged with the duty of look-

ing after such properties. The growth of our association

and the interest taken in it by nearly all of the roads are

subjects of congratulation. It is the desire of the man-
agement that the active men connected with our roads

take more interest in the association and especially in the

convention work. I sincerely believe in the future of the

association, but it will become what we make it.

At the Banquet.

Toastmaster, Hon. W. Caryl Ely.

Welcome, Hon. Arthur C. Hastings.

"The Empire State," Hon. Jas. M. E. O'Grady.

Secretary and Treasurer, Henry A. Robinson, Vice-

President Metropolitan Street Railway Co., New York.
Executive Committee—President and Secretary, and

Herbert H. Vreeland, President Metropolitan Street Rail-

road Co., New York; John W. McNamara, Treasurer and
General Manager, The Albany Railway, Albany; Henry
M. Watson, President Buffalo Railway Co., Buffalo; Clin-

ton L. Rossiter, President Brooklyn Heights Railroad

Co., Brooklyn, N. Y.

The 1898 meeting will be held in Brooklyn, N. Y.

DUNCAN METERS.

The modern meter of recently improved construction

is an example of accuracy, mechanical perfection and un-

doubted durability. The new Duncan integrating lamp-

hour and watt-hour meters have received the highest

recognition from prominent authorities on station and
private-plant installations. The meters designed by
Mr. Duncan are absolutely correct in the measurement
of amperes and volts and without exception represent the

par excellence of embodied principles.

Duncan Watt-Hour Meter.

"The Niagara of Today," Hon. Thos. V. Welch.

"Street Railroads from the Consumers' Standpoint,"

John Kendrick Bangs.

"Our Hosts," Hon. Edmund O'Connor.
"The Railroad Commissioners," Ashley W. Cole, Wm.

Murphy.
"Our Transatlantic Visitors," Mr. J. B. Concannon.

("The Association," John W. McNamara.
"The Railway Press," J. H. McGraw.
"The Ladies," J. H. Stedman.
"The Supply Men of Today," W. J. Clark.

John M. Brinker, Esq., was also called upon to make
some remarks.

Officers, 1897-98.

President—G. Tracy Rogers, President Hinghamton
Railroad Co., Binghamton.

First Vice-President—W. Caryl Ely, President Niagara

Falls Electric Railway Company, Niagara Falls, N. Y.

Second Vice-President—J. T. Nicholl, Vice-President

Rochester Railway Company, Rochester, N. Y.

A friction compensator for the regulation of the speed

and the consequent correction for light loads adds an

element of reliability to the watt meter illustrated which

brings it above comparison. The lamp-hour meter has

never driven a consumer to acts of desperation, but

instead, has been to him a source of consolation due to

its faithful record of his actual indebtedness to the elec-

tric-light company.
Alternating-current meters have reached a pitch of

perfection which insures their universal use.

The Fort Wayne Electric Corporation of Fort Wayne,
Ind., will sell one or many of the above meters to owners

of electric-light plants or private individuals. The range

of these instruments makes them as serviceable for one

as for one thousand lights.

New London, Ohio.—An electric light plant is to be

established in this city.

Ironton, Ohio.—An electric light plant will probably

be established here.
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ELECTRO-VOTING MACHINE FOR THE U.

SENATE.

S.

To the Hon. Committee of Public Buildings.

Gentlemen :

Allow me to solicit your attention through the columns
of the "Electrical Age," to a clause in Hon. J. W.Walker's
speech delivered in the house on "House Rules ", Mar. 3d,

1897. Rule XV, which reads as follows: " If we are ever

to adopt a mechanical device to expedite roll calls, it

must be done in some such a way as that proposed in

this clause ; that is to say, by allowing the new or old

method to be used at the discretion of the speaker."

Since the publication of this speech in the "Congres-
sional Record," I have given the subject special attention,

and am now prepared respectfully to submit to you a

plan for the use of congress, a " mechanical count" of

votes that will give almost instantaneous results, and
without the least liability to error.

The balls for the affirmative side are all of a bright red
color; on the negative side blue. Each of the balls has
its own receiving vessel with corresponding color. The
electrical keys at each desk are separately covered with
spring lids, and the one required is only exposed long
enough to vote ; after this is done, the lid closes itself

automatically. The whole machinery is exceedingly
simple, and is not likely to get out of order. If there is

any part that needs a watchful care it is the electrical

part, and that may not require attention for an entire

session.

Those "not voting" are readily ascertained by adding
those that voted together, and subtracting the minor
number from the principal. A quorum is ascertained by
all members present to vote the red ball.

I respectfully submit the above plan for taking the vote
of the Senate for your serious consideration. Please don't

think lightly of the weighing part ; it may appear rather

crude, but it will serve the purpose for permanent exact-

ness—true as the scales in the mint. No other process

Duncan Lamp-Hour Meter.

I will briefly give the general outlines, leaving details

for future consideration if demanded. The principles in-

volved are electricity and weight. To begin with, either

alone, would not effect our purpose. The electrical part

performs but a small part of the work. At a convenient
place in the chamber is placed a board of boxes (or rather

in frames 4 x 5 in.) in pairs, the upper one for the aye
vote and the lower one for the nay vote. To each mem-
ber is assigned a pair of these boxes, and there is an elec-

trical communication from each member's desk to his

boxes. The rear of each box has an half-ounce metallic

ball, padded with gum elastic, which lies loosely on a

tilting concave surface, that can be readily dislodged by
an electrical current from each desk. After the ball is

dislodged it is received by a metallic conductor (padded
with felt) and drops into a vessel below. This vessel is

suspended from a conspicuous register, a disk of about
three or four feet in diameter, and is placed above the tier

of boxes in full view. The back contains a spring appa-
ratus, and gives the exact weight of the balls as they drop
in the vessel below. As the affirmative side cast their

votes, almost simultaneous results will follow. The
negative voting which follows is equally as expeditious.

Where the apparatus is duplicated, except the boxes, both
sides can vote at the same time. The result of a vote
taken is not only read from the face of the register; but

as each box that had been acted upon will remain open
(until closed by a page) the member can see for himself

if his vote went through.

is likely to take its-place.

It will be constructed with a view to make it as noise-

less as possible. The only part exposed to the eye from
the front is the tier of boxes and the disk above.

I am respectfully,

Your obedient servant,

Austin, Texas. G. P. Hachenberg, M. D.

A GREAT PUMP.

If the details and figures given by a correspondent of

the Chicago Record are exact concerning one of the

pumps of the Calumet and Heela mine, it is, without

doubt, the greatest mechanism of the kind in the world,

its capacity of water delivery being some 2,500,000 gal-

lons every hour in the twenty-four, and even then without

reaching its utmost. The apparatus is a triple expan-

sion pumping engine, with a capacity of 60,000,000 gal-

lons, standing nearly fifty feet in height, and requiring

1,500-horse power for its operation; and it has been
proved by actual tests that its nominal performance can

be easily maintained for an indefinite time without injury

or strain, and that, pushed to the full extent, the pump
could handle approximately 75,000,000 gallons in twenty-

four consecutive hours. The purpose of this pump is to

furnish water for the great stamp mills of the Calumet
and Hecla Co., which has twenty-two steam pumps in

continuous operation, daily pulverizing 5,000 tons of con-
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glomerate rock into sand so fine that it can be carried

away by a stream of swiftly-running water. The pump is

located near the lake shore and below the mills, so as to

force a steady stream of water to the upper portions of

the mill, where innumerable small jets play upon the

great slime tables and jigs. Here it is that the specific

gravity of the fine particles of copper contained in the

rock separate the valuable mineral from the mass of

worthless sand, the size and force of the streams of water
being so nicelj regulated as to wash away the sand and
yet carry with it the minimum of copper.

A SUCCESSFUL NEW DEPARTURE.

Many of our readers have manifested much interest as

to the practical workings of the electrically propelled de-

livery wagon recently purchased by Chas. A. Stevens &
Bros., the silk house of Chicago, from the American
Electric Vehicle Co., also of this city. Both merchants
and electricians are keenly watching the result of the

new departure undertaken by these leaders in their re-

spective lines.

Motocycle carriages, more or less acceptable, have

anticipate no difficulty in running 50 miles a day when
business requires it, with one charging of the storage
batteries. This is much below the record. After a 30-mile
run, our batteries are not half empty at night. .. .Yes,

we examined into the matter for months before we came
to a decision, for motocycles are being made in other
countries; but, as frequently happens, American inge-

nuity brings our invention to the front and Chicago takes
the lead. Some of the other vehicles seemed to us pon-
derous, ill-proportioned and slow. In others the bat-

teries were so heavy as to weigh nearly as much as all the

rest of the vehicle, and so bulky as to be cumbersome
and destroy the appearance of the carriage."

A neatly uniformed driver was next interviewed and
declared that it was no trouble to handle the electric

wagon. He practiced for about ten minutes in the ware-
room of the American Electric Vehicle Co., on Wabash
avenue, then took the wagon out on the street, guided it

to the house and at once commenced the delivery of

goods.

He liked the electric vehicle because he could deliver

more goods with it. It went faster, responded quickly

and accurately to the slight pressure of the guide lever,

and was perfectly reliable. By removing the little lever

Electric Delivery Wagon. Made by the American Vehicle Co. of Chicago.

been seen here and there in various countries but none
that met the requirements until the American Electric

Vehicle Co., of Chicago, brought their output to its present
perfection. This firm now distances all competitors in its

adaptation of electricity as a power for the propelling

of the merchandise-delivery wagon.
Mr. S. L. Tompkins, manager of Chas. A Stevens &

Bros., expressed the satisfaction of the house with the

new departure. "While our electric delivery wagons
have not been in use very long," he said, " we have had
ample time to judge of their efficiency and economy; in

fact we have just ordered four more of them to be turned
over to us by the first of October, when our busy season
commences; meantime, I am keeping a record of their

work—the drivers report from the odometer—the only
correct way of getting at the service rendered. The
electricity costs us, we find, just about a cent a mile, as

was estimated by the Vehicle Co.
"Without an odometer a driver will naturally over-

estimate his run, but statistics show that where this test

is applied about 20 miles is a good average day's run for

a horse-power delivery wagon. Although this is not our
busy season, our wagons register from 30 to 42 mi'es a
day each. Here is the tally: 200 miles in six days. We

at his right hand, which reverses the motion of the wagon,
he could lock its wheels and carry the carriage in his

pocket, so to say.

From Mr. C. E. Corrigan, the wide-awake manager of
the American Electric Vehicle Co., some additional facts
were learned that will be appreciated by experts and
other interested parties.

The company owns the patents on their electrical ap-
paratus. The batteries are 75 per cent, lighter than any
other in use—a very important consideration—yet have
a greater mileage capacity. Occupying but little space,
they can be so placed as not to injure the appearance of
even a pleasure vehicle, of which they are building
several.

The electrical equipment consists of 44 storage bat-
teries—the " Crowdus batteries" of the heterogeneous
type—of 100 amperes per hour capacity each, weighing
13 pounds each. This is from 60 to 75 per cent, less
weight, for the same output, than any other anywhere
invented. It is, indeed, a splendid showing— a great
stride forward, and this it is which enables the American
Electric Vehicle Co. to produce carriages at once so
powerful and speedy, yet so symmetrical.
These batteries are also a radical departure from old
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forms in that they are the first to have a practically flex-

ible, lead, supporting-grid. They connect with a 3^2
horse-power motor of the company's design and manu-
facture ; an Jron-clad and waterproof structure, of the

four-pole pattern.

The charging of the carriage batteries is a very sim-

ple matter, such as can be managed easily by any pur-

chaser possessing no technical knowledge. The appa-

ratus consists of an automatic stationary rheostat which
is equipped with meters indicating the proper volume of

current and the number of amperes stored in the vehicle

batteries. These have an apparatus which automatically

disconnects them from the charging circuit, when fully

charged. The plugs of the connections, and the binding

posts of the batteries, and the rheostat are correspond-

ingly marked, positive (+) and negative (-), so that the

veriest tyro cannot err in placing them.

With a turn of small lever at his left hand he easily

guides it exactly where he wishes it to go. A smaller

lever at the seat reverses the course of the carriage and,

when removed, virtually ties up the vehicle.

The wheels bear on frictionless ball-bearing axles and
have three-inch pneumatic tires. One of the wheels carries

an odometer and this has proved that as great a distance

as 64 miles has, under favorable circumstances, been run

with one charging of the batteries; of course, this is an
astonishing showing.

The essential features and strong points which these

gentlemen named need not dwarf the importance of the

fact that the electric batteries afford exceptional oppor-

tunities for furnishing beautiful, illuminating wagon
signs, an attractiou which the expert advertiser will

quickly foresee. The brilliantly electrically lighted lamp
will also contribute to the safety of all vehicles and to

the beauty and luxury of the family carriage.

The above facts will serve to indicate why the Amer-
ican Electric Vehicle Co. have an encouraging number of

orders on their books, and many letters of commendation
and interested inquiry. Mr. Corrigan ought to feel well

pleased with the past progress and future prospects of

his company.

CHAS. A. WHITE, president of the Bibber White
Manufacturing Company of Boston, Mass., died Sept. 16,

at Maiden, Mass.

Hartford, Conn. — The Hart & Hegeman Manufac-
turing Company, electrical supplies, George S. Hegeman,
vice-president, deceased.

NEW CORPORATIONS.

THE GARVIN MACHINE CO., Spring and Varick

streets, N. Y., have just issued List No. 20, of New and
Second-hand Machinery, in stock for immediate delivery.

The list of new machinery comprises, besides their own
manufacture, many of the well-known makes of lathes,

planers, shapers, drill-presses and shears, grinding ma-
chines and many miscellaneous machine tools, and special

bicycle machines. The second-hand list is nearly as

complete, and has also a number of their well-known

milling and screw machines listed; which are in as good
condition as when new. The list will be sent to any one

desiring one of them.

SIBLEY & PITMAN, electrical supplies 59 Duane
street (corner Elm street), New York, take pleasure in

announcing that they have formed a partnership under

the name of Sibley A: Pitman, for the purpose of carry-

ing on the business of electrical supplies. They have

opened a store at 59 Duane street (corner of Elm), for-

merly occupied by the New York Electric Equipment Com-
pany.

Huntersville, N. C.—The Huntersville Improvement
Board has been orgjnized, with E. W. Savage, president^
L. B. East, Vice-President, and J. F. Cutchin, Secretary,
to consider a proposition to pave the streets, construct
sewerage systems and erect an electric light plant.

Albany, N. Y.—The Amsterdam Electric Light, Heat
and Power Company will increase its capital stock, from
$500,000 to$i, 000, 000. The liabilities are $300,000.

New York, N. Y.—The Transcontinental Railway Com-
pany has been incorporated, with a capital stock of

$200,000,000 for the purpose of operating trains by elec-

tricity on an elevated road.

TELEPHONE NOTES.

Nashville, Tenn.—Emma Vance, administratrixof Bose
Vance, has entered suit in the Second Circuit Court
against the Cumberland Telephone & Telegraph Co., to

recover $10,000 damages for the death of Vance, who
was killed by falling from a pole on Line street.

Baltimore, Md.—A syndicate, composed of five Phila-

delphia capitalists, two of whom are connected with the
Pennsylvania Railroad Company, is negotiating for the

purchase of the Home Telephone Company, of Baltimore.

Alexandria, Ya.—Telegraph office at St. Asaph station

was broken into, and telephone and telegraph instru-

ments moved.

MR. BOSCH'S PAPER on the "Fire Alarm Tele-

graph" will be continued next week.

ARC
LIGHTWESTON

AMMETER.
CHEAP, RELIABLE, A.\'D VERY

ACCURATE.
ABSOLUTELY DEAD BEAT."

The Fcale i9 so proportioned that a
change of 1-10 of one ampere can be seen
from a considerable distance. Tntee
different ranges

:

No. 1—5.8 6.8 7.8 amperes in 1-10 am-
pere dlv.

No. 2—8.6 9.6 J 0.6 amperes in 1-10 am-
pere div.

No. 3—9.5 10.5 11.5 amperes in 1-10 am-
pere dir.

Mention Electrical Age when writing for
Catalogues.

WESTON ELECTRICAL INSTRUMENT CO.
114-120 William St.. Newark, N. J., U.S. A,

VULCANIZED FIBRE COMPANY,
SOLE MANUFACTURERS OF HARD VULCANIZED FIBRE

In Sheets, Tubes, Bods, Sticks and Special Shapes to order. Colors, R*»d, Black and Gray. Send for Catal igue and Prices.

w.uS/del. The Standard Electrical Insulating Material of the World. M*73?a*
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THE GORDON PRIMARY CELL speaks for

itself, and we speak for it by guar- ^ \
anteeing it as represented, and
others speak for it because

they have found it to be

as represented in

every respect

##
#

icause .
"<$*>

In use

by Fire Alarm,
Police Signal.Tele-

phone. Telegraph, Rail-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Gordon-Burnham Battery Co.,

82 to 86 WEST BROADWAY, NEW 1 ORK

Gas Lighting by Electricity.
Sialic Electric Machines and

Burner* for the Multiple
Syatem.

CHARLES H. HINDS,
MANUFACTURER,

13th and Hudson Sts., N. Y.

T«IO BUILDING.

General Electric Co.'s

HEW limy TUBE
With Automatic Vacuum Regulator.

No more Troubles from High Vacuum Tabes.

SIMPLE AND EFFICIENT.
Keeps Vacuum Adjusted Automatically. Can not

run too high in Vacuum for Operation. Lire
practically unlimited.

Roentgen.Ray Exciting Apparatus: Thomson
Inductoriums, Thomson Roentgen-Ray
Transformer Sets, Fluoroscopes, etc.

Catalogue No. 9050.

Miniature Lamps: Candelabra, Decorative,
Battery and Series. Catalogue No. 9044.

Edison Decorative and Miniature

Lamp Department,

(General Electric Co.)

HARRISON. NEW JERSEY.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U, S. A.

OUR PRICES CANNOT BE BEAT.

WIRE GUARDS
FOR

Portable Hand
Lamp Guard.

Incandescent Lamps,

ELECTRIC FANS, ETC.
Manufactured for the Trade by

S, Joseph Ornamental Wire Works,

45 Washinton Sq. South,

New York.

Write for Catalogue and Prices. Fan Guard.

ROCKING GRATES. DUMPING GRATES.

Send for Circular. Mention "Tu Aoa."

THE BEST AND CHEAPEST

FOR ANY KIND OF FUEL.

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Boom 131.

are now operated in

New York City by

this Company .

$6 to $12 per year per

station for interior use, i.e.,

when system is wholly on

patron's premises. From

$90 per year for New York

City exchange service.

NEW YORK TELEPHONE COMPANY
15 Dey St., 953 Broadway, US W.Mth st.

LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

Contains 75,000 code words with phrases, numbered 00000 to 74 999. Used by the LEADING BANKERS AND MERCHANTS
throughout the world, and acknowledged the best code extant. Over 3,000 sold since date of issue, Januarv, 1896. THE ONLYCIPHER CODE ever offered the public in connection with which each purchaser receives bi-monthly a list of those using it.

LIBBER'S APPENDIX. Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.THE

3 8TONB ST.,

NEW YORK.
112 QUEEN VICTORIA ST.,

LONDON, E. C.

20 RUB N-D de NAZARETH,
PARIS.

123a POTSDAMER8TRAS8H II,

BERLIN.
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SOME USEFUL BOOKS.
Every Electrical Engineer, Contractor, Central Station Manager and Wire-

man should have a copy of these Books.

DICTIONARY

-of-

Elecisric&I Woi'dg

TERMS and PHRASES.

BY E. J. HOUSTON.

562 Pages. 570 Illustrations.

Price, $5.00.

This book contains definitions

of about 5,ooo distinct Words,

Terms and Phrases, and is as

indispensable to Electricians as

is Webster's dictionary to the

scholar and reader.

Bell Hangers'

HAND-BOOK.

By Lieut. F. B. Badt.

106 Pages. 97 Illustrations.

Price, $1.00.

This Book gives plain direc-

tions in Wiring for Electric Bells,

Annunciators, etc., and is the

best work of the kind.

The Electric Railway

IN

THEORY and PRACTICE.

BY CROSBY and BELL.

400 Pages. Profusely Illustrated.

Price, $2.50.

This is a complete treatise on

the Construction and Operation

of Electric Railways, and will

commend itself to the Electrical

Engineer and to the Practical

Manager.

The Practical Management

OF-

Dynamo^ aqd Motors

BY CROCKER and WHEELER,

Fully Illustrated.

Price, - - ^- - $1.00.

This Book is the only one

published giving information on

the Management of Dynamos

and Motors. It is very practical

and no one in charge of Electrical

Machinery can ever get "caught"

if he follows the instructions

given in this book.

HOW TO
WIRE
BUILDINGS.

A MANUAL OF THE ART

OF INTERIOR WIRING.

By AUGUSTUS NOLL, E. E.

Cloth 12mo. Illustrated.

162 Pages. Price $1.50.

CONTENTS.
Chap. 1.—Introduction; Chap. 2.—Gen-

eral Considerations; Chap .,3.— Location of

Conductors; Chap. 4.—Division of Circuits

and Distribution of Current; Chap. 5.—Loss
of Electrical Energy in Conductors; Chap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—Switchboards: Chap. 9.—Appliances and
Connections; Chap. 10.—Converter Work;
Chap. 11.—Overhead Wiring; Chap. 12.—
Fuse Wire; Chap. 13.—Insulation; Chap.
14.—Electrolysis; Ohap. 15.—Adverse Wir-
ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Plans of Die
tribution; Chap. 18.—Distribution of Light;
Chap. 19.—Distribution of Labor and Hint
to Foremen; Chap. 20.—Preliminary
Rules, Electrical Data, etc.; Chap. 21.—Rules

for Ascertaining Required Sizes of Wire/

Chap. 12.—Energy Power; Chap. 23.—Dy
namos and Motors; Chap. 24.—Pulleys.

Chap. 25.—Belting; Chap. 26.—Engines

i

Chap. 27.—Conclusion.

Inventions,

Researches

and Writings
of :

—

NIKOLA TESLA.
By THOMAS COMMERFORD MARTIH.

A fascinating and yet practical description of

Mr. Tesla's wonderful experiments
and inventions.

Cloth. 8vo. 330 Cuts and New Portrait

500 Pages. Price, $4.00. r

Sent Postage Free,
on Receipt of Price. ELECTRICAL AGE PUBLISHING CO.,

World Building.

New York.
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Running by the Third-Rail System.

THE THIRD-RAIL SYSTEM OF ELECTRIC TRACTION.

An excellent article with the above title was printed in

this journal. It was written by Howard Lee Davis for

the Yale Scientific Monthly, but unfortunately, on ac-

count of the editor's absence, the original cut was not

obtained until this week.
The readers of the Electrical Age were probably much

interested in the article referred to, on account of its

straightforwardness and simplicity of style as well as its

direct statement of important facts.

Third-rail systems are growing in popularity; they are

of such a nature that no mechanical objection exists

against them. An electrical and possibly municipal ob-

jection may be rehearsed. The exposed rail, in severe

storms, whether snow or rain, would cause heavy leakage.

It would likewise endanger man and animals, whether in*

city or country. To look from some high point down
upon a trolley system is sufficient to show the flimsiness

of an overhead equipment. From the Brooklyn end of

the bridge the street below seems covered at every corner
or junction by an impending wire network—a veritable

cobweb. A powerful gale or blizzard would make short

work of any weak point, but it would be powerless against

a conduit or third-rail system;, even the fiercest storm

—

although preventing traffic, would at least leave the

conductors intact.

A well-insulated third rail does not necessarily cause
such losses as are predicted. There are not always equi-

noctial rains or seven feet of snow on the g,ound; and if

people keep away from railroad tracks in general, they
will be particularly impressed with the necessity of still

doing so when a third rail is laid down.
The following extract will help to describe the illustra-

tion of an electric locomotive referred to in the "Third-
Rail System of Electric Traction:"

"The locomotive was constructed on the engine frame
of an old standard elevated railroad locomotive. On each
of the two driving axles was mounted a motor, made by
the General Electric Company, wound for five hundred
volts, and being capable of exerting a draw-bar pull of

2,000 pounds. The cab was built in the centre, and in

the compartments at either end were placed the storage
battery cells. These compartments were covered with
lids, wr hich were fastened on the side next to the cab by
means of hinges, and sloped down at either end so as to

afford as extensive a view of the track as possible.

The original plan was to carry the two hundred and
fifty-four Tudor cells on the locomotive, but after it had
been built and all the cells were put in place it was found
that the locomotive was too heavy for the branch road.

By taking out two hundred cells it was found that it

could be run safely, and these were placed on the plat-

form of the ferry station, while the remaining fifty-four

cells were left in their regular places. A third rail

mounted on insulators was used to convey the current
from the cells at the ferry station to the motors, and two
sliding "shoes" were used to make contact with the rail.

The cell in question is an element of a storage battery
having lour negative and three positive plates. The cells

on the motor were then used for lighting, heating and
switching when not in connection with those on the plat-

form. In the cab were placed the standard General Elec-
tric series parallel controller, for G. E. 2,000 motors,
switches for the third rail, the main motor switch, and
another for throwing in the fifty-four cells for switching
purposes when no other power was attainable. In the

cab were also placed heaters, lighting and heating switch-

es, and the cylinders for the compressed-air brake.

The power-house equipment consisted of a direct-con-
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nected 12x12 Ideal engine and a fifty-kilowatt Eddy dy-

namo (500 volts), together with voltmeter, ammeter and
switches."

PAPER ON "STREET CAR WHEELS—SHOULD
THEY BE MADE HEAVIER ?"

By F. D. Russell, Rochester, X. Y.

It seems to me this subject might be better handled by
some practical street railway man, the user of the wheels,

than by the maker, for one knows from actual experience

what is needed, while the other can only get his knowl-

edge second hand, as it were, from observation, and by
keeping in touch with what is going on. However, to see

what can be done with the subject by the maker, suppose
we first glance at the motors, beginning with the earliest,

their weight and power, and then at the character of the

service, and see what is now required of wheels.

Mr.Sprague's Richmond motor, of the summer of 1888,

which I understand is the same as Edison No. 6, had 15

nominal h. p. and could work up to about 23 under favor-

able conditions. Its weight was about 1700 lbs. and it

required a $% in. axle. The F. 30, another double re-

duction motor of 1888, was rated at 20 h. p. ; could de-

velop 30 and weighed 2200 lbs. The S. R. G. of 1891,

and the W. Ps. 30 and 50 of 1892, as also the G. E. 800
and G. E. 1000, which brings us to the spring of 1896,

together with the Westinghouse motors of corresponding
period, are so well known to all of you that I will not go
into detail regarding them further than to say that by the

spring of 1896 we arrived at 35 to 50 h. p. motors, nom-
inal capacity, and weight of 2100 to 2400 lbs., using 3^
in. or 4 in. axles. I understand the Westinghouse Com-
pany has made a speeial 62^ h. p. motor for Pittsburg,

using 4 in. axles, and that there is a G. E. 51 rated at 80
h. p. competent to work up to 120, and weighing nearly

4000 lb. This uses a 4^ in. axle. Of course, there are

larger motors, but this is about the limit at the present

time for street car service. I confine myself for purposes
of illustration to these two lines of motors and no neglect

is intended toward any other makes.
Of course, motor wheels have been undergoing during

the last nine years a somewhat similar development to

that of the motors, trucks and cars, and may be said to

have kept pace with what has been required of them.
Our first 30 in. motor wheel weighed about 250 lbs. or

260 lbs., and our first 33 in. was a 300 lb. wheel, and, I

may add, this is a good pattern yet, for moderate sized

cars at not over 15 or 18 miles. Next we came to 280
lbs. for the 30 in., and 325 lbs. for the 33 in., and then,

which was about four years ago, to 300 lbs. and 350 lbs.

respectively, and remained at that for a couple of years
or so, with the exception, of course, of special lots from
time to time. About a year and a half ago we added
about 20 lbs. to wheels for interurban service, which
brought us to 370 lbs. or 380 lbs. We also brought out
a 400 lbs. wheel, having eight spokes or arms instead of

the usual number of seven, for fast, long runs, also snow
plow and snow sweeper and sprinkler service. These are

all 33 in. wheels. On 30 in. we now run about 325 lbs.,

sometimes to 335 lbs. and 350 lbs., but 325 lbs. is prob-
ably heavy enough for a 30 in. wheel.

I do not wish to be understood that mere weight is in

any sense desirable. The lighter the wheel, in fact, the
lighter the whole equipment within limits, the better it is

for the roadbed. The service is bad enough for the

tracks as it is, without adding any more weight than is

absolutely necessary. A comparison of the weights of

the motors will show that the increase has been mainly in

capacity. Take, for example, two Westinghouse motors,
viz., the 15 h. p. of 1890, and the 50 h. p. of 1896.
These both weighed 2400 lbs. And so it has been with
us to an extent. There is a great deal in the manufac-
ture of a wheel besides the mere question of weight.

The question of the pattern, the careful proportionment
of all parts to obviate strains in cooling, the mixture and
treatment of the iron, as well as the annealing of the
wheels, not to mention any number of minor things,

which have to be watched carefully, all these must be
combined to produce a thoroughly reliable wheel. To
sum up briefly, and taking the 33 in. wheel for a stand-
ard, our conclusion is that 380 lbs. to 400 lbs. on 2"*^ in.

and 2^ in. tread is not any too much for the present
service.

(To be continued.)

PAPER ON "CONSTRUCTION AND MAINTE-
NANCE OF CAR BODIES AND TRUCKS."

By Robert Dunning, Buffalo Railway Co., Buffalo.

As the life of a car body depends almost entirely upon
the bottom framing, nothing but well seasoned and per-

fectly sound, straight grained timber should be used.
( >rdinary kiln dried lumber is not suitable for car framing,
and even when timber has been in the drying shed for a

long time it should be given a couple of weeks seasoning
after its first working, for well dried timber will show a

slight shrinkage after being worked. Too much care
cannot be used in the cutting of mortises and tenons to

see that they are tight all the way round and all the way
through. The placing of cross sills will be influenced

somewhat by the style of car, and motor equipment, and
there is probably nothing better than strong diamond
bracing to hold the frame square. Lead the mortises
and tenons, and when the frame is driven together, put
in the tie rods, draw up tight and put on corner angle
plates and finally square and level up the whole work.
The end and side framing should be assembled with

the same care and set up in solid sections on the bottom
framing, and lastly put the roof framework in place.

Avoid splicing and do not use two short pieces where one
long one can be made to do the work. Secure all corners
inside and out with light steel angles and, where possible,

the inside and outside angles should be held in place by
the same bolts.

The framing of the platforms should be well considered
and made to meet any emergency. The size of timbers
will in any case be proportioned to the carrying capacity

of the car. The application of the outside covering, in-

side lining and trimming, should be carefully studied as

to its efficiency in the covering of joints and to keeping
the frame dry, as well as to its appearance. The main
principle to be observed in the whole framework, is to

produce a combination truss that will offer the greatest

resistance to any strain that may be imposed upon it,

and the avoidance of the introduction of useless material.

The present tendency in painting is toward simplicity

as to colors and ornamentations and is certainly to be
commended from a practical standpoint. The use of a

few colors and those that do not fade quickly make re-

touching easy and satisfactory and reduce the cost of

painting very materially. The neat effect of natural

wood finishes in the inside of the car is also to be com-
mended for beauty and long wearing qualities. As to the

methods of applying paint, any one which embodies the

principle of good materials well mixed, carefully applied

and cut down, will produce good results. Nearly every

boss painter has some little difference in the method of

handling his work, but if he is intelligent and unprejudiced

he will produce good results.

In truck construction we have nearly as many patterns

as there are of life guards and each makes claims to em-
body some principle which no other truck has, and all other

trucks are therefore fatally defective. With one the

great principle of a perfect truck lies in the bearings; with

another it is in the frame; another the springs; another

the amount of traction, and so on, with additions, sub-

traction, multiplication and divisions, and the end is not

/
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yet. Taken collectively the truck builders have wrought
a great work, and when the day comes that produces a

truck in which each of the principles they claim is brought
to the perfection they now claim in each instance, we can
cease our looking for improvement in that direction and
reflect complacently that Solomon was certainly mistaken
when he said that there was no perfection under the sun.

As it is we must be content with the knowledge that

there is one best truck on the market, and though each

maker claims it is his, we still have the privilege of choice

and can act accordingly, even to experimenting a little

ourselves when we feel like exploiting a pet theory. The
ideal truck is the one which gives the maximum amount
of traction, rigidity of frame, flexibility of operation,

ease of running and the minimum amount of oscillation

and weight. These and many minor principles go to

make the perfect truck. How to attain them is the study
of every mechanical engineer in the street railway busi-

ness and some outside. To enter into a discussion of

the principles involved is impossible in this paper, as any
one of them would require a long article which time for-

bids, so we will pass on to the maintenance of cars and
trucks.

(To be continued.)

OPENING FOR AMERICAN ENTER-
PRISE IN CHINA.

Under date of May n, 1897, Consul Read of Tientsin,

says:

I inclose a copy of a communication from Messrs. Tay-
lor & Co., of Tientsin, as to opportunities for doing bus-

iness in China. Messrs. Taylor & Co. have recently es-

tablished themselves at Shanghai and Tientsin, and their

partners at this port have already gained a reputation for

business integrity and sagacity. Their statements with

regard to the advisability of our large firms in America
being represented by one American firm of assured stand-

ing, are in accord with those frequently expressed by me
to the Department.

I earnestly trust and strongly urge that these sugges-

tions may be utilized to the advantage of our trade.

The letter of Messrs. Taylor & Co. (dated Tientsin,

May 8, 1897) is, in part, as follows:

As one of the most popular movements in the United
States is the advancement of American commerce, and as

many prominent men are interested therein, we would ask

you to make the subject part of an official communication
to the Department of State.

China in the next few years, will ^be a buyer for all

classes of machinery, and especially railway materials. It

has been demonstrated that America has chances as good
as those of any other country to secure orders.

If our American manufacturers will make the proper ef-

forts, it will result in millions of dollars of trade.

A commercial representative should be selected, care

being taken that he has influence in the proper quarters,

which, as you know, is absolutely essential. This repre-

sentative should be the sole agent in the East. He
should be authorized in the proper form, as are the repre-

sentatives of European houses, with the seal of the for-

eign office; and his name should beregistered here in the

consulates.

In the construction of a railway, the Chinese require

rails, sleepers, couplers and structural iron for bridges

and locomotives. If the best houses in America will place

their respective business interests in the hands of one
good business firm in Tientsin, this firm can bid for ev-

erything wanted, will appear strong in the eyes of the

Chinese, and each transaction will, perforce, strengthen

the mutual business relations between America and China.

If we may be allowed to do so, we would advise that

you lay all we have to say before the officials of the 1

partment of State at Washington, with the suggestion

that they call the attention of our manufacturers of rail-

way materials, including the Westinghouse Air Brake and
Wharton Switch companies, and manufacturers of fire-

arms, locomotives, and men-of-war to the existing oppor-
tunities for doing business in this section of the world.
We have information that the Chinese Emperor has is-

sued an imperial edict authorizing the purchase of six

first-class battle-ships, six first-class cruisers, six second-
class cruisers, and twelve torpedo boats. The Chinese
Government is going to create a loan of 100,000,000
taels, a part of which will go toward purchasing the ves-

sels.

His Excellency Li Hung Chang (who is now at the
head of the Tsung-li Yamen), in recognition of the as-

sistance of America in bringing about peace in China's
war with Japan, is anxious to do something for America,
and if there is half a chance we can secure a large share
of this business for that reason.

There will be an enormous trade done here within the
next few years, and if America can gain her part, it will

mean additional labor to thousands of our workingmen
and the bringing to our country large returns in profits

to manufacturers.
We write in this manner, not looking so much for per-

sonal advantage, as from the standpoint of public-spirited

Americans, and if the benefit does not accrue to us, we
want to see the business placed upon such lines as to in-

sure to our people at home their rightful share of it. Any
assistance toward achieving this end that we can render
you will be given with pleasure.

Unfortunately, America has suffered by the class known
as adventurers and fortune hunters, who have no visible

means of existence, and who come to China willing and
anxious to advance or accept any visionary scheme that
offers the least prospect of success—schemes that no bus-
iness man would have anything to do with, and each
failure sets American interests further in the rear.

From the unceasing energy and active interest you
have ever shown in the past to advance everything Amer-
ican, and from your high standing among Chinese officials

and merchants of all nationalities, we feel that this com-
munication will meet with your approval.

Mr. Read speaks of the presence in China of Mr. C. D.
Jameson, representing the Baldwin Locomotive Works, of

Philadelphia. It seems that Mr. Jameson made a con-
tract with the Chinese Government for four locomotives
to be delivered at Tangku on or before June 30, 1897;
also, for eight locomotives to be delivered between July
20 and September 20, 1897. In a communication dated
Tientsin, June 8, 1897, Consul Read says that all the lo-

comotives were shipped by steamer on or about the mid-
dle of May. The first four would arrive slightly after the
date they were due, but as the other eight would reach
China some time in advance, the consul adds that the
Chinese seem satisfied.

THE ELECTRICAL EXPOSITION FOR 1898.

Ever since the Electrical Show held in New York City
during May, 1896. there has been a feeling in the trade
that it should not be the last. Its splendid success in

the way of bringing trade to exhibitors has led to a very
general demand that it be repeated.

A company has been formed with $20,000 capital, and
a live, up-to-date Board of Directors to conduct such an
exhibition in 1898. Articles of incorporation were filed

in Albany on Wednesday of last week, and these gentle-

men were named as officers and directors: Cyrus O.
Baker, Jr., president; Ferd. W. Roebling, vice-president:

and George F. Porter, secretary and treasurer. These
officers, with Leonard F. Requa, Chas. A. Lieb, J. W.
Godfrey and H. H. Harrison, constitute the Board of

Directors. Executive Committee: C. O. Baker, Jr.,

Leonard F. Requa, and H. H. Harrison. Mr. Marcus
Nathan has been selected as general manager.
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This practically insures a first-class exhibition. The
new electrical inventions and improvements developed
since the last show will be an important factor. The
interest and co-operation of many manufacturers already

assured will count for much towards making this a more
complete demonstration of all the applications of elec-

tricity and its branches than was possible in the first

exhibition in 1896.

THE EFFICIENCY, REGULATION AND CON-
STRUCTION OF PERFECTED GENERATORS.

Electric-light plants have become an indispensable part
of a city's equipment. They are almost as important
a!& the City Hall, criminal courts, street-cleaning depart-
ment, or in fact in the very largest cities as the police force

itself. The function of an electric-light plant, particu-

The Walker Armature,

Dr. Edwin Houston and Mr. A. E. Kennelly were mak-
ing some calls and enjoying the felicity which a visit to

Greater New York now brings.

larly if used for municipal lighting, is of a high and im-

portant order. That city is best protected which is best

illuminated. The old habit of turning-off the lights so

The Walker Commutator.

Paducah, Ky.—The People's Light, Heat & Power Co.,

has been incorporated by G. C. Wallace and W. F. Paston,

with a capital stock of $50,000.

common in continental days, is practiced no longer.

Both streets and home are brightly lit, thus subduing the

criminally inclined and providing the lonely wayfarer with
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an essential means of defence. To produce a uniform, of information will prove exceedingly valuable by helping

brilliant and economical light, a dynamo must be used to guide him in his choice of durable and well-made

which is as this article indicates—efficient, self-regulating electric-light machinery. The average business man

\S(-.R'y.
Journal

Walker Generator at Chicago City Railway Co,, Chicago.

I

r
A Direct-Connected Model Plant.

and well constructed. To those that may choose a knows mere about the quality of his wife's silk dress than

dvnamo from tie experienced business man to the capi- he does of the good features ^^^^^1^2-^
tilist seeking for means of investment, a few points the essential parts of a first-class dynamo. An efficient
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dynamo is in many respects a savings bank for land-

lords. By using an efficient dynamo, money that would
otherwise be wasted, without leaving a trace of its past

a layman. This fact may be understood by realizing that

some dynamos are only efficient when carrying all the
lights ; others, which are undoubtedly of the superior

The Coil Field Frame.

presence except in the shape s
of bills, is saved. This class, operate with pronounced efficiency under all cir-

point we desire to present in the most emphatic man- cumstances. Curves are presented which compare the

Laminated Pole Pieces.

ner to those reading this article. It is not a difficult efficiencies of two machines, one showing uniform effi-

matter to build two dynamos identical in appearance, ciency, the other a final efficiency. If a dynamo pro-

weight and fineness of finish, yet which will differ from each duces abundant heat from its coils, either of field or

^s
1

Continuous Armaturv Conductors.

other to such an extent in operation, that a decision of

their relative merits would be rapid and certain by even
armature, it cannot be efficient. One of the inevitable

signs of loss is heat in any part of the dynamo. If elab-
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THE CHARGED MOLECULE.

The different departments of science practically em-
brace the same territory. There are no high walls which

separate one from the other, but all seem to blend and

form a huge mosaic of theory and fact. In the study of

molecular physics, a concordance of opinion exists re-

garding the general nature of a molecule. It is a diffi-

cult thing for us to say exactly what it is, but still harder

to determine what it is not. Certain principles that lay

in abeyance for many years have lately come to light and

exhibit a marked vitality in assisting us to tear aside the

veil which hides from our eyes much of real in nature and

much more of its actual operations. Some very curious

facts have been discovered which show us, from a purely

electrical standpoint, how indebted chemistry is to the

servants of electricity. It seems as though a study of

chemistry will soon be transformed into an assimilation

of the principles of electro-chemistry, and a study of light

into a systematic review of electro-optics. If we but

realize how different and yet how similar are the move-
ments, properties and characteristics of different mol-

ecules, a suggestion of their common origin will pass

across the mind like a fleeting memory. Experiments

have proven that ions migrate with different velocities

through a liquid ; that is, an electrolyte into which dip

two electrodes. The hydrogen ions of hydrochloric acid

move towards the cathode with five times the velocity

that the chlorine ions move towards the anode, and it is

difficult to determine as to whether these varying velocities

are due to differences of potential or specific qualities

possessed by the ions themselves. Svante Arrhenius, in

1887, published his theory of the electrolytic dissociation

of ions, which seemed to prove in harmony with Kohl-

rausch, a most marvellous fact, that ions move with a

velocity that depends entirely upon their chemical
natures. Arrhenius in his scientific deductions, based
upon experiments and logic, came to the conclusion that the
" molecules of electrolytes in aqueous solutions arealready
dissociated into their two ions which are loaded with
their respective electric charges." In other words, the
electric cuirent does not affect the molecule as was pre-
viously supposed ; the fact that they are in solution is the
cause of this separation and each ion thus divorced is

electrically charged. In this rather scientific field of
thought It would seem as though theory predominates,
but it must be understood that in any case conclusions
like these could not have been either the creation of a
fanciful mind or the dream of some deductive philos-

opher.
i

Built upon a foundation of rigid investigations,
strange facts have come to light, which will affect the
great field of chemistry in every department. It may
change the old theories of selective attraction and bring
it down to a newer and broader basis, the coalition of
ions oppositely charged.

STEAM, COMPRESSED AIR AND ELECTRICITY.

The kaleidoscope of science has produced such mar-
vellous designs that we are no longer surprised or en-

thused by them. We are accustomed to innovations, and
the magnificent discoveries which form the props of mod-
ern civilization, though great are old. A blase spirit has
manifested itself in matters scientific; the world no longer
stands like a country bumpkin, open mouthed and open
eyed, listening in wonder to tales of continents that sig-

nals with lightning speed, of voices wafted over a
thousand miles of space, of light that passes through
solid flesh as if it were transparent jelly. All these things
have become old, prosaic, and in many respects without
further interest to the world at large. Yet, in the last

days of the closing century, a new scene presents itself.

The three musketeers of applied science stand forth in

open view, each armed with rights and prestige. They
are steam, compressed air and electricity; and the ques-
tion now at issue is one that asks which shall prevail; to

whom shall be given precedence. As the test of true

literature is time, so likewise is the test of good engi-

neering. That which is not full of vitality must pass
away, and even the very greatest of discoveries and in-

ventions that possess the world for centuries ultimately

take their place with other moss-covered monuments of

progress. From a purely technical standpoint, the ques-
tion is full of interest, and although many may claim that
the age of steam is over, it would be wiser to say that it

has really begun. The same with the other two. There
are certain peculiar and unexplainable elements which in-

vest particular forms of energy, either making their use
popular or limiting them, and it may be said right here
that many years must pass before we can claim sufficient

familiarity with each to be able to judge. Our own par-

ticular science has made prodigious strides in the last

twenty years. It has found ready application on all sides

and has entered into the household as a useful servant.

It may be said that this is one of the greatest tests that

any form of power can pass through, for which its promul-
gators hope to establish an extensive field. Steam has
already done this, and when the time was ripe electricity

received a hearty welcome. There are great possibilities

for compressed air in domestic life. Refrigerating, the
freshening and cooling of the atmosphere, and even the
operation of elevators may make it a permanent and in

certain respects indispensable accessory to home com-
forts. At any rate the three of them stand upon the plat-

form of public inspection, and the world, as it gains ex-

perience and learns more and more of their respective
qualities, will find for each a place best suited to its

virtues.
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orate preparations are made for its ready dissipation, one Thousands of dollars are wasted annually not alone in the
may be sure that a heavy waste of power is occurring. lamps but in repairs, and by a further extension of the
Another important point requiring attention is the idea, in the coal-pile itself. Efficiency and regulation go

regulation of a dynamo. By this is meant its power to hand in hand, and the future of a generator depends to a
respond so quickly and effectively to a change in light large extent upon their high value and perfection re-
that not even the least flicker is perceptible when the spectively.
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majority are turned on or off. This object may be at-

tained by following out two principles; one is, the use of

a low-resistance armature, the other, a magnetic circuit

that is immediately susceptible to changes in the magnet-
izing power. An armature with as few conductors, as

heavy conductors, and as short conductors as possible,

The construction of a dynamo necessarily involves cer-

tain technical considerations. They depend upon the

principles of dynamo design for their fulfilment, and the

shape and dimensions of each part is more a matter of

engineering than of aesthetic taste. But the builders of

machines are apt to produce apparatus which though fol-

[

HE

Details of Commntator Construction.

answers the first purpose. The use of pole-pieces that
are laminated will remove any tendency towards sluggish
regulation. With an increase of lights, as a general rule,

the pressure falls; a decrease causes it to rise. A dynamo
which regulates automatically will preserve a uniform,
external pressure. The lamps, therefore, never suffer

from too much potential. Considerable breakage of fila-

ments is thereby avoided, and what is more important,
complaints from consumers are unknown. The sketches
supplied in this article are those which lay bare certain

details in the construction of Walker apparatus built by
the Walker Company, of Cleveland, Ohio, and New Haven,
Conn. The object of good regulation is one of the best
a manufacturer of electric-light machinery can start with.

A Flaw in the Segment.

lowing the working drawings closely as far as size and
outlines are concerned, depart from them when material

is selected. The best is often not selected because it is

the most expensive. The worst is often chosen because
it appears to be as good as the best. As an example of

this, a commutator segment is shown which is one of a

lot of others seemingly better but possibly worse.
The brush-holder used by the Walker Company is so

constructed that the current passes directly into the metal
part supporting the brush. Neither springs nor weak
parts are depended upon for the transference of current;
the brushes, therefore, making good contact, run cool and
without sparks. Many sketches are reproduced, showing
the Walker commutator, sectionally and partly asseni-
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bled, the armature wound, and being wound, and the Walker armatures is such that it would appeal to the

general shape of an armature conductor which answers in technical mind at once. There is so much ingenuity as

every respect to the principle previously outlined by well as solidity represented that it would undoubtedly re-

Perspective View of Walker Brush Holder.

being as heavy and as short as possible. Finally there is sist strains which would ruin other armatures. The use of

shown a photographic reproduction of a fully assembled a slotted core and the provision made at the ends of the

Semi-Perspective View of Walker Generator.

Walker generator that combines within itself all the latest conductors for band-wires gives the armature an exceed-

principles in modern design. The construction of the ingly neat appearance when completed. As models of
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symmetry there are few that could equal them; as arma-
tures that fulfil their functions, in every respect they occupy
a position of pronounced snperiority. There is not one
joint in the entire armature in any conductor. When the

reader realizes that an armature bears the same relation

to a machine that the heart does to the human body, he

will understand why a dynamo however otherwise well

built will never give satisfaction with a poorly constructed

armature. No man is strong who has a weak heart.

Tests have been made during three or four hours which
show a capacity for one hundred per cent, overload in

Walker generators. A guarantee of fifty per cent, is

made wrchout the least hesitation. A dynamo capable of

standing this strain will outlive its competitors, which
through inherent weakness cannot. If, in addition, a

commutator built with the utmost nicety (and after being
assembled exposed to a high temperature and pressure)

is supplied, but one conclusion can be reached—that so

excellent a combination presents a standard of perfection

which is indeed the outcome of efforts aimed to produce
high efficiency, good regulation and the finest construc-

tion. If in the United States, generators supplying one
million horse-power are used and twenty per cent, of this

power is wasted ; if a horse-power costs but $25.00 a

GENERAL PRINCIPLES OF DESIGN IN ALTER-
NATING AND CONTINUOUS-CURRENT

MACHINERY.

The electromotive force produced in any case is due to

a variation in the lines of force, or the movement of the

conductor through them. The three factors we have to

deal with in the armature of any dynamo are

—

N = Lines of force.

I = Inductors in series.

R = Revolutions per minute.

Whether it be an alternating or a direct-current arma-
ture the method of calculating the electromotive force is

practically the same, the two formulae being

—

I X R x N x P
Continuous current E =

Alternating current E =

io 8 x 60

2 x I x R x N X P

io 8 X 60

Where P = number of pairs of poles.

• A Niagara Alternator and Turbine.

year, then the waste of 200,000 horse-power represents

an aggregate loss of $5,000,000.00 per annum. No one
can afford to lose this money; every man can help to save

it ; but the responsibility of its loss rests mainly upon
the heads of those entrusted with the selection and buying

of power apparaus. This final conclusion is one that

should not be forgotten, as it directly affects the expenses

and dividends of any corporation using or selling elec-

tricity.

It is our pleasure to state that Silvanus P. Thompson,
of England, was in town this week and has been visiting

the laboratories of various technical schools and colleges

in New York and its vicinity.

Allegan, Mich.—A new electric plant will be estab-

lished in this city. O'Keefe & Orbison are interested in

the project.

Athens, Ala.—The Birmingham Railway and Electric

Company have purchased the Powderly dummy line, and
will equip the road with electricity.

Richmond, Va.—The Long Distance Telephone Com-
pany has leased the large room at No. 1004 Hull street,

to be used for their Manchester Exchange.

Louisville, Ky.—Aaron Kohn, chairman board of pub-

lic works, may be addressed concerning electric lights to

be established throughout the city.

Alternating Current Motor.

In the winding represented, the two halves of the alter-

nator armature are in multiple, therefore the E. M. F. is

one-half.

Illustrations of a turbine generator and alternating-cur-

rent motor are represented. A turbine plant is merely a

combination of a dynamo and water-wheel in direct con-
nection. With an alternator generating current, a motor
for developing power at the other end is necessary.

Alternating current motors may be

—

Single-phase synchronous.
Single-phase non-synchronous.
Two-phase.
Three-phase, etc., etc.

Multiphase or polyphase motors are generally used, be-

cause they are self-starting and develop enough torque to

resist change of load satisfactorily, that is, from lower to

higher load without stopping.

Single-phase motors were unreliable for many years,

being non-synchronous, but have been improved so as to

perform their work with a certain degree of satisfaction.

The alternating-current transformer differs from the

continuous-current transformer in construction and de-

sign. Its chief purpose is the reduction or increase of

pressure, and in this respect both are alike. One trans-

forms an alternating, the other a continuous current.

The basic formula in designing a transformer of alter-

nating currents is
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HISTORICAL SKETCH OF THE
TELEGRAPH.

FIRE-ALARM

where ED = E.M.F. of primary,
" " secondary,

turns of primary,
" " secondary.

The volts of either continuous or alternating-current

transformers are due to the reaction between certain in-

ductors and a magnetic field.

Es =

T =

Continuous Current Armature Winding.

In the continuous-current transformer we simply have
a motor and dynamo in one. In the alternating-current

transformer a magnetic circuit of laminated iron with two
coils wound upon it; one primary, the other secondary.

One receives the pressure from the dynamo, the other

transforms it. There are

Step-up transformers,

Step-down transformers,

for single or multiphase currents.

The frequency and self-induction so modify the condi-

tion within the transformer that in many respects the re-

sistance is a negligible quantity.

At no load, with the secondary circuit open, the self-

Continuous Current Transformer.

induction in the primary is very^high. At full load with
the secondary closed the self-induction in the primary is

very low. Regulation is effected so that power enters
the primary only as it is required in the secondary with-
out excess or waste.

BY ADAM BOSCH.

(Continued from page 180.)

It was soon discovered that considerable skill was re-

quired to operate this device with any degree of regu-

larity; the motion of the crank in unskilled hands was so

Armature of Alternator; the Two Halves in Multiple.

irregular that the signals could not be distinguished as

printed by the register. This was therefore discarded,

and other apparatus constructed with the same break-

wheel, but the crank was so arranged in connection with

two gear wheels that two revolutions of the crank were
necessary to produce one revolution of the brake-wheel.

Considerable trouble was also experienced in the point

of contact of the signal keys. This was remedied by
substituting a sliding contact. In the original plan the

signal box was designed simply to transmit the number
of the district in which it was located. The improved
apparatus also gave the station number; the district num-
ber by dots, and the station number by dashes and dots

;

Hillsboro, Wis.—An electric line is to be constructed
between Union Center and this place.

Alternating Current Transformer.

this added greatly to its value as a means of indicating
the exact locality of a fire.

But the most radical departure from the plan was made
by placing the signal boxes on the outside instead of the
inside of buildings as originally intended ; this change
necessitated better protection for the apparatus. This
was effected by placing the iron case which contained the
mechanism into a strong iron box, in form similar to the
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one in general use for that purpose at the present time.

If the difficulties encountered in the construction of the

signal box apparatus were great, those met with in the

construction of the bell-striking machines were gigantic.

Farmer's original models were made to strike bells

weighing from 75 to 150 pounds, and now nineteen ma-
chines were to be built to strike bells weighing from 300
to 3700 pounds.

It was necessary that all the bells whether large or

small should be struck successive blows in the same short

period of time, and, to satisfy the public, that they should

be struck with a force no less than that by which they

were formerly struck by means of rope and tolling ham-
mer. To accomplish this, weights of from 800 to 2,000

pounds according to the size of the bell to be struck were
found to be necessary. Every point in connection with

these machines had to be determined experimentally. It

was a problem without any known factors. Machines
were built, tried and discarded. For the largest size

bells three machines were built before one was found to

answer the purpose.

Locality had to be considered. In some of the belfries

the space for the machines was ample, in others it required

various modifications of the apparatus in order for it to

be properly placed. What added greatly to the perplex-

ity of the situation was the fact that all the experiments
had to be made in public. To test the machinery it was
necessary to strike the bells, and, it is therefore not to

be wondered at that complaints about the incessant clang-

ing of the bells were heard all over the city. The citizens

were far from being unanimous in favor of the experi-

ment. The man who knows it won't work, as well as the

man who knows that even if it does work, it won't be as

good as the old method ; both resided in Boston at that

time, as they reside everywhere where important im-

provements are about to be made. Dr. Channing, who
was a charming writer, wrote many articles for the daily

papers in order to create a stronger public sentiment in

favor of the experiment.
(To be continued.)

the modern plague, consumption. Dr. Ingraham advo-
cates that the state take care of and provide isolated hos-
pitals for its consumptive citizens. The array of facts he
brings forward as argument in favor of his plan is certain-

ly startling.

In the editorial and news departments will be found
the usual array of well selected matter. There is also a
department of book reviews and one of Commercial Trav-
ellers' stories, both of which are deservedly popular.

Published by the Commercial Travellers' Home Asso-
ciation, at Binghamton, N. Y. Every cent of profit goes
to the National Commercial Travellers' Home.

THE MICROMOTOSCOPE.

LITERARY NOTES.

A micromotoscope has been invented which is a kine-
toscope for photographing cell life in motion as seen in

the microscopic field. The pictures are taken by the
gelatine film at from 5,000 to 15,000 magnifications, and
at the rate of from 1,600 to 3,500 per minute. The
images being magnified thousands of times when pro-
jected upon a screen, the views of some of the families of
microbes are very realistic. It has

#
been learned that

some of them possess great intelligence. The photo-
graphs of the blood in circulation in the thinnest part of
the ears and webs of the fingers, showing its capillary

and arterial motion and the changes going on in the white
cells are of great interest. They indicate something of
the nature of life and disease. The stream of circulating
human blood is so swift that the eye cannot keep pace
with it, and the changes in the white blood cells are cor-
respondingly rapid. Some of the pictures show a white
cell on the fast moving stream, like a white cap on the
sea, constantly changing its shape. It throws out or
takes in its arms like an octopus, seizing the microbes in

its path. In disease this movement of the arms takes
place with much less energy than in health. These pic-

tures cannot fail to be of great value in the study of

diseases. The micromotoscope will greatly aid in the
investigation of phenomena of action of ameboid life in

water.

W. L. Calver has an unusually interesting paper in the
October Home Magazine, on " The Defenders of the

Chew House," which brings to light some forgotten facts

about the battle of (lermantown, where Washington's
army won a victory and relinquished it. It is handsomely
illustrated with reproductions of old prints and photo-
graphs. Another article of interest is Mr. Addison Ells-

worth's, on the various State and National floral emblems,
and illustrated with drawings from nature by the author.

Then there are some splendid short stories and poetry by
the popular writers of the day, including Richard Henry
Savage, Zoe Anderson Norris, Elizabeth Harman. Julia

Zitella Cocke, Edith Keeley Stokely, George J. South-
wick and others.

Of serious interest are the articles of Senator Butler on
the "Initiative and Referendum," a calm and non-parti-

san discussion of the pros and cons of this economic prin-

ciple, John Southworth's description of the workings of

the co-operative colony at Ruskin, Tennessee, and Dr. C.

W. Ingraham's on the most approved methods of fighting

WESTON STANDAKB
ILLTOINATBD DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based up^n the same general
principle and are just as accurate as
our regular Standard Poitable Di-
rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields
the instruments from disturbing
influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.
114-120 William St., Newark, If. J., U.S.A.

VULCANIZED FIBRE COMPANY,
Eatablialied 1673.

SOLE MANUFACTURERS OF HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks and Special Shapes to order. Colors, R<>d, Black and Gray. Send for Catal ->gue and Prices.

wil£S/del. The Standard Electrical Insulating Material or the World. hm/st'Vy
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MANUFACTURER,

13th and Hudson Sts., N. Y-

TRIO BUILDING.

General Electric Co.'s

HEW HIT THE
With Automatic Vacuum Regulator.

No more Troubles from High Vacuum Tubes.

SIMPLE AND EFFICIENT.
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SOME USEFUL BOOKS.
Every Electrical Engineer, Contractor, Central Station Manager and Wire-

man should have a copy of these Books.

DICTIONARY

-or-

Electrical Wowfe

TERMS and PHRASES.

BY E. J. HOUSTON.

562 Pages. 570 Illustrations.

Price, $5.00.

This book contains definitions

of about 5,ooo distinct Words,

Terms and Phrases, and is as

indispensable to Electricians as

is Webster's dictionary to the

scholar and reader.

Bell Hangers'

HAND-BOOK.

By Lieut. F. B. Badt.

106 Pages. 97 Illustrations.

Price, $1 .00.

This Book gives plain direc-

tions in Wiring for Electric Bells,

Annunciators, etc., and is the

best work of the kind.

The Electric Railway

IN

THEORY and PRACTICE.

BY CROaBY and BELL.

400 Pages. Profusely Illustrated.

Price, $2.50.

This is a complete treatise on

the Construction and Operation

of Electric Railways, and will

commend itself to the Electrical

Engineer and to the Practical

Manager.

' The Practical Managemenf

OF-

Dijnamo^ aqd Motsoi^.

BY CROCKER and WHEELER

Fully Illustrated.

Price, $1.00.

This Book is the only one

published giving information on

the Management of Dynamos

and Motors. It is very practical

and no one in charge of Electrical

Machinery can ever get "caught"

if he follows the instructions

given in this book.

HOW TO
J

WIRE
BUILDINGS.

A MANUAL OF THE ART

OF INTERIOR WIRING.

By AUGUSTUS NOLL, E. E.

Cloth 12mo. Illustrated.

162 Pages. Price $1.50.

CONTENTS.
Chap. 1.—Introduction; Chap. 2.—Gen-

eral Considerations; Chap. 3.— Location of

Conductors; Chap. 4.—Division of Circuits

and Distribution of Current; Chap. 5.—Loss
of Electrical Energy in Conductors; Chap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—Switchboards: Chap. 9.—Appliances and
Connections; Chap. 10.—Converter Work?
Chap. 11.—Overhead Wiring; Chap. 12.—
Fuse Wire; Chap. 13.—Insulation; Chap.
14.—Electrolysis; Ohap. 15.—Adverse Wir-
ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Flans of Dis-

tribution; Chap. 18.—Distribution of Light;
Chap. 19.—Distribution of Labor and Hints
to Foremen; Chap. 20.—Preliminary to

Rules, Electrical Data, etc.; Chap. 21.—Rules

for Ascertaining Required Sizes of Wiref
Chap. 32.—Energy Power; Chap. 23.—Dy
namos and Motors; Chap. 24.—Pulleys

»

Chap . 25 . —Belting ; Chap. 26.—Engines i

Chap. 27.—Conclusion.

Inventions,

Researches

and Writings
of :

—

NIKOLA TESLA.
By THOMAS COMMERFORD MARTIH.

A fascinating and yet practical description of

Mr. Tesl.a'8 wonderful experiments
and inventions.

Cloth. 8vo. 330 Cuts and Naw Portrait

500 Pages. Price, $4.00.

Sent Postage Free,

on Receipt of Price. ELECTRICAL AGE PUBLISHING CO.
World Building:,

New York.
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Fig. 2. Armature Frame, Brooklyn Generator.

A TWO THOUSAND HORSE-POWER THREE-PHASE DYNAMO.

The great three-phase alternating-current dynamo,
intended for the new station of the Edison Electric Illu-

minating Company of Brooklyn, N. Y., has been shipped

from the works of the General Electric Company, Sche-

nectady, N. Y. To transport this exceptional gen-

erator to its destination, not less than five flat freight

cars were needed ; and Fig. 1 shows the train with four

of them hauled by the G. E. switching engine to the

tracks of the New York Central Railroad.

The generator is rated as A. P. C 40-1500-75, that is,

it is an alternating-current three-phase machine, of the

revolving field type, with forty poles and a normal out-

put of 1500 kilowatts when running at 75 revolutions. In

designing this the instructions so far as cost and expense

of operation were duly considered in relation to the con-

ditions of service, but the design was left entirely to the

General Electric Company. The machine which has re-

sulted would under ordinary conditions be considered one
of 2,000 kilowatts. In use it will be driven directly by
an engine giving its highest economy at a little over

1,500 kilowatts, or which can be operated to advantage,

and will probably be operated at an output of 2,000 kilo-

watts. The engine selected is a four-cylinder triple-

expansion engine built by the Mcintosh & Seymour Com-
pany.

T" The dynamo is wound for an output of 2,000 kilowatts

at 6,500 volts. The armature windings are mounted
upon the stationary part of the machine, shown in Fig. 2.

These windings form one of the most interesting features

of the construction of this class of machine, the method
of coil construction and insulation being especially

adapted to high voltage work. The armature frame is

built to give perfect ventilation to the windings and the

machine is guaranteed to operate continually with a heavy
overload with only very moderate heating.

The field structure is built upon a cast-iron spider, with

a steel ring bolted to the ends of the spokes. To this

ring are bolted forty field pole-pieces, each built up of

carefully annealed sheet-iron laminations. Each pole-

piece carries a coil made up of heavy copper strip wound
on edge. All these coils are connected in series, the di-

rect current used for excitation being carried through

them. This field structure will be mounted on the steel

shaft, 27 inches in diameter, of the triple-expansion

engine. On the same shaft are the engine cranks and a

heavy fly-wheel, of such weight that the angular variation

of speed within each revolution at full load cannot ex-

ceed one-quarter of one per cent.

The armature structure will be supported on rails in-

stead of a masonry foundation. This allows the arma-

ture to be moved alon£ the rails away from the field, giv-

ing easy access to both field coils and armature winding.

The size of this machine and incidentally the range of

the dynamo and motor work of the General Electric

Company, may be gauged from the illustration Fig. which

shows standing beside the armature frame a G. E. induc-

tion motor of one-half H. P. capacity. The dimensions

of the generator are as follows:
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Span of casting or lower half of armature
frame 25 ft.

Vertical outside diameter of armature frame. . 31 ft. 2 in.

Length along shaft 51 in.

Weight of revolving field 59,°°° 1 DS -

Total weight 165,000 lbs.

This machine is destined for the new station of the

Edison Electric Illuminating Company situated at Bay
Ridge, at the entrance to the Narrows of New York Har-

bor on the Long Island side. It will deliver the high

supply at their doors it is expected that the present users

of steam-power in Brooklyn will avail themselves of the

cleaner and more flexible system of drive, which the elec-

tric current offers.

AMERICAN MACHINERY.

The great English technical journal, Engineering, Lon-
don, pays a handsome tribute to machine tools made in

the United States, saying : "It is not a reassuring thing

Fij< 1, Revolving Field Frame. Brooklyn Generator.

potential three-phase current to a system of conductors

over which it will be distributed at different voltages for

many purposes. The territory over which the Brooklyn
Company is preparing to operate covers over 75 miles;

and by the use of a great central station at tide-water,

with sub-stations at convenient points, the company pro-

poses to distribute current over this vast section. A
large portion of the current will be transformed down to

375 volts and then, fed to rotary converters, will be dis-

tributed as low voltage direct-current to the Edison

for those who would see the engineering supremacy of this

country maintained to notice how certain American firms

have ranged ahead of us in the production of a light class

of machine tools, of which the bicycle making machines
afford an example. At the present time, with the demand
for bicycles still great, and new factories being started

constantly, manufacturers have the greatest difficulty in

obtaining the special plant. It is easy enough to purchase
ordinary lathes, milling machinery, power mills, etc., but
with these the bicycle maker cannot hope to produce his

Fig, 3. Four of Five Cars, Loaded with Brooklyn Generator Only.

three-wire system now receiving-current from the stations

already in operation. A part of the high potential cur-

rent will be used to drive synchronous motors directly

coupled to arc machines as well as to drive other motors
for various power purposes. With this source of power

wares at anything like the same speed or at so low a cost

as can those who are fortunate in possessing special la-

bor saving and extremely accurate tools. No doubt a

good many ingenious cycle making tools have been con-

structed in this country, but these have been largely de-
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signed by the cycle makers themselves—when they happen
to have been mechanics also—and have not been put upon
the market. Under these circumstances the American
makers have stepped in, and are at the present time reap-

ing a rich harvest in selling, pretty well at their own
prices, special cycle making machinery of a nature which
cannot be purchased from British manufacturers."

ELECTRIC PUMP FOR THE WATER WORKS.

The City of Buffalo will very likely have, within a few
months, an electrical pump which will supply 30,000,000
gallons of water a day and which will be operated by
power from the great cataract of Niagara Falls.

When the bids for the new city pump were opened by
the Board of Public Works last Wednesday, a bid from
the Buffalo Engineering Works was found for an elec-

trical pump of the capacity named.
The company agrees to furnish the pump for $59,400,

and the Cataract PoweV & Construction Company agrees

LORD KELVIN AND OTHER NOTABLES VISIT

THE GENERAL ELECTRIC COMPANY AT
SCHENECTADY.

There are few men better known throughout the
scientific world than Lord Kelvin, formerly Sir William
Thomson. His first visit to this country was in 1884.

His second was made last month, thirteen years later.

He is an exceedingly vigorous old man, full of English
vitality and representing a combination of mind and
matter which is a pleasure to look upon. The General
Electric Company, at Schenectady, N. Y. , received
Lord Kelvin and showed him through their immense
works. Prof. Thomson and E. W. Rice, Jr., were en-

trusted with the honorable mission of showing this illus-

trious visitor every quarter of their huge buildings.

Great railway generators of fifteen hundred horse-power
capacity, for use on the Fourth and Sixth avenue lines of

this city, and two two-thousand horse power machines
were examined by him. He also saw a twelve-hundred

Lord Kelvin at Schenectady. Group Showing Lord and Lady Kelvin, Prof. Elihu Thomson, C. P. Steinmetz, E. W. Rice,

Spencer Trask and Father, Capt. Eugene Griffin, S. Dana Greene, J. P. Ord, George Foster Peabody and Others.

to furnish the power through the Cataract Power & Con-
duit Company of Buffalo for $30 for each horse-power.
As the engine is to be of 1,200 horse-power, this would
mean that the operating expenses for a year would be

$36,000. The General Electric Company agrees to fur-

nish the motor.

The bid for the electric pump is much less than the

lowest bid for a steam pump. The Lake Erie Engineer-
ing Works offer to make the steam pump for $64,280.
The operation of a 30,000,000-gallon pump would cost

$60 per horse-power, thus making the cost of the 1,200
horse-power $72,000 a year, or double the cost of

operating the electric pump.
The Board of Public Works had not announced its

decision up to the time of going to press, but there

seems to be little doubt that the contract will be let for

the electrical pump.
Electric pumps are in successful operation elsewhere,

but none of so great a size as the one now proposed for

the Buffalo Waterworks.—Greater Buffalo.

According to experiments recently conducted by
Messrs. Holborn and Wien, the electric resistance of

platinum theoretically sinks to o at —258 Centigrade.

—

LTndustrie Electrique.

horse power, smooth body armature machine, to be used

in the Edison Electric Illuminating Company's station in

New York City.

Mr. C. P. Steinmetz, seen in the illustration, per-

formed an experiment, starting an arc with a pressure of

200,000 volts and drawing it out a distance of five feet, a

blazing stream of white incandescence. Prof. Thom-
son's magnetic blower was tried, its effectiveness being

tested by a current of 1,000 amperes at 500 volts pres-

sure; its action was perfect. The General Electric

system of electric traction was shown with its surface

contact and absence of trolley wire. It is a block system
and acted very satisfactorily.

The photograph shows Lord Kelvin and wife, Charles

Proteus Steinmetz, Elihu Thomson, and others well

known in the profession. Lord Kelvin thought the

General Electric shops were among the great wonders of

America.

Donaldsville, La.—A new electric light plant, to cost

about $14,000, will be established.

Kansas City, Mo.—Rev. S. D. Stephens and J. S.

Chick are interested in a plan to build an electric rail-

way to the Kansas City University, from the terminus of

what is known as the Chelsea Park line.
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THE WORLD'S IRON AND STEEL INDUSTRY. THE PARAGON MOTOR.

The St. Louis Globe-Democrat says : A statement of

the world's iron and steel industry appears in a recent is-

sue of the London Iron and Coal Trade Review, which
calls attention particularly to the fact that the United
States has taken the lead. In 1866 this country produced

Some day we will look back upon the art of motor con-
struction and realize how swift has been the race be-
tween those engaged in that particular trade and the
manufacturers of steam engines, gas engines and even
steam turbines. A wonderful spirit of activity has de-

Fig. 1, The "Paragon" Commutator. 1898 Type.

17,000 tons of steel and in 1896 a total of 5,600,000 tons.

Even this amount was surpassed in 1895, when our pro-

duction was 6,212,671 tons, or sixteen times that of thirty

years before. Last year we led Germany, which stood

second, by 172,000 tons, and Great Britain, which was
third, by 1,400,000 tons. The fourth country in steel

veloped itself in all fields of scientific application, but
none more noticeably so than that relating to the develop-
ment of electric motors.

As a type which represents the co-ordination of all

useful principles, none can be brought forward with more
satisfaction than the "Paragon" motor. This well de-

Fig. 2. The "Paragon" One-sixth Horse-Power Motor, 1898 Pattern.

making is France, but it turns out only one-sixth as much
as the United States. Austria has advanced with rapid

strides in steel and is aimost abreast with France. We
make nine times as much steel as Russia or Belgium, thir-

ty times as much as Sweden and fifty times as much as

Spain.

One reason why the United States has climbed rapidly

to the top in steel production is that the industry itself

on a large scale is modern. A thousand tons of steel are

signed machine is manufactured in several sizes. It

represents the latest type because it is iron-clad. It has
been the work of careful designers as might be proved by
an examination of its toothed and well laminated arma-
ture and cylindrical field.

The illustrations show the 1898 armature, a one-quarter
h. p. 1898 "Paragon" motor, in operating condition, in

one case, and in the other exposed for inspection of its

interior. An iron base which acts as an oil-pan, easily

Fig. 3. Interior View of "Paragon" One-quarter Horse-Power Motor,

used now to one when Victoria was crowned. The total

production of steel in the world in 1866 was 423,000 tons,

and in 1896 forty times as much, or 16,551,000 tons. In

the United States the manufacture of Bessemer steel was
begun in 1867, with an output of 2,722 tons, which in-

creased by 1889 to 2,175,000 tons.

adjusted radial brushes^ the shortest magnetic circuit

imaginable and an armature running closely to the field

supplies features worthy of the highest commendation
from any technical critic.

The manufacturers of the "Paragon " motor can show
testimonials from Vallee Brothers 6c Company, of Phila-
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delphia, Pa. ; Manhattan Electrical Supply Company,
New York City; Keelyn & Smith, Milwaukee, Wis.;

Michigan Electric Company, Detroit, Mich. ; Western
Electrical Supply Company, St. Louis, Mo. ; Wood &
Speed, Louisville, Ky. ; Paterson District Telegraph
Company, Paterson, N. J. ; E. G. Bernard & Company,
Troy, N. Y., and many other concerns might have been
quoted who would willingly recommend the "Paragon"
motor for its excellent design and construction and satis-

factory operation; they will all handle these excellent

the causes; we also know many remedies for the trouble

and have applied them, but the wheels continue per-

versely to skid, and will probably continue to do so as

long aa the braking power is applied to them and emer-
gency stops are made. The regular sanding of the track

has probably done as much good as anything that has
been tried so far, but for the present there seems to be
nothing better than to get as high a mileage contract as

possible from the wheel maker with the necessary regrind-

ing included.

Fig. 4. One-quarter Horse-Power "'Paragon" Motor.

motors in 1898. On a three months' test, running ten

hours a day, these motors have given perfect satisfac-

tion.

PAPER ON "CONSTRUCTION AND MAINTE-
NANCE OF CAR BODIES AND TRUCKS."

By Robert Dunning, Buffalo Railway Co., Buffalo.

Continued from page 204.)

Perfect maintenance may be described as that which

produces the greatest efficiency and best appearance ex-

tended over the longest period of time. The method of

accomplishing this will differ in minor details under dif-

ferent conditions and service, but the main principles are

the same. As to the car body, the words paint and var-

nish cover nearly the whole subject, and if the car be

kept well varnished the question of painting, if well done

in the first place, may be set aside for an indefinite time.

A car in regular service should be revarnished once in

nine months, or oftener if the locality in which it operates

is subject to conditions which are specially injurious to

varnished work, such as an excessive amount of smoke
and coal gas in the atmosphere. Before retouching and
varnishing have the joints of the car inspected and if any
indication of shrinkage or working is shown see that it is

put right.

In the truck, besides the painting and varnishing,

other conditions are to be met, for here the wearing

parts demand constant attention and should be gone
over every time the car is run into the house. You can-

not depend upon the driver or conductor to always report

defects even though they are ordered to do so; their me-
chanical knowledge may be very limited, and as long as

a thing works it is all right to them. In the matter of

brake shoes see that the shoe sets true upon the wheel

and is in perfect contact on the whole face; through care-

lessness in truck construction and the moulding of brake

shoes we often see them worn through at one end and
scarcely touching at the other, and again worn in such

a way as to show they were set diagonally to the face of

the wheel. Test the brake, track cleaners, sanding appa-

ratus and wheels, for you cannot tell what may have hap-

pened to them while in operation and it may mean the

saving of life and thousands of dollars to the company,
if these things are constantly and carefully looked after.

In the matter of flat or skidded wheels, we all know

To the electrical equipments, all the previous remarks
relating to testing and careful inspection apply with

double force. The power which is so quick and ready
when properly conveyed and guarded will vanish upon the

least relaxation of vigilance and leave disaster in its

wake. How to properly care for motors, switches and
wiring is also a subject too broad for this paper to attempt
to cover, and only a few general points can be mentioned,
one of the most important of which is cleanliness. Care
in this direction will save many a break-down, and it is

hardly possible to be too thorough. Dirt may be a good
insulator at times, but it is scarcely safe to trust it.

Insulation is another point to be carefully scrutinized

and the careful and solid connection and securing of the

various parts is another. A loose wire if not attended to

means damage sooner or later, and a poor connection, loss

of power and possible burning. Some roads advocate the

taking apart and thorough overhauling of motors and con-

trollers once a month. This would seem to be some-
what oftener than is actually necessary and it would be an
extraordinarily severe service that would require it. The
chance of doing damage to electrical apparatus while it

is undergoing an overhauling is quite a factor and it

would seem to be more reasonable to use judgment in

this matter than to take the apparatus out and put it

back at regular periods without regard to other con-

ditions.

The question of maintenance naturally merges into the

one of repairs and it is difficult to tell where one leaves

off and the other begins. The work of correcting and
replacing the thousand and one little things constantly

requiring it can only be realized by one who is fully expe-

rienced, and fortunate is the road that has efficiency and
ability and thoroughness in this department. To say that

a street-railway company is known by the cars it keeps
may be an odd adaptation of an old saying, but it is true,

and the road that is thorough in this respect will not stop

here, but will keep its other departments up to the same
high standard and its reward in nickels will be great.

Sacramento, Cal.—The Yuba Electric Light, Power
and Irrigation Company has been organized with the

following directors : John Markley, of Geyserville,

Walter Longbottom, Hiram W. Johnson, Frank D. Ryan
and W. Bassett of this city. Capital stock, $160,000.

Montgomery, W. Va.—The Montgomery Electric

Light & Water Company has been incorporated by Alex-

ander McNab, J. H. Dunbar, George Smith and others,
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SIR HUMPHRY DAVY AND
WARFARE.

MODERNfor the purpose of erecting an electric-light plant and
constructing a system of water works.

Galveston, Texas.—The Galveston Engineering and
Electric Company has been organized by Carl Young, A. There is no knowing what we may hold Sir Humphry
Cohen and others, for the purpose of supplying all kinds Davy responsible for in the future. As inventor or discov-

A Potent Factor in Civilization.

of machinery and to construct electric light plants and erer of the principle of arc lighting, he can hardly be
water works. blamed with intentions that are heartless, cruel or destruc-

Elmira, N. Y.—The National Electrolytic Company, tive. Yet it seems that the arc light used in the form of a

reported to have filed certificate of incorporation. search-lamp may lead, in case quarrels arise between

The Engraver's Lamp.

Forrest City, Ark.—The St. Francis Electric Light
Co. has been incorporated with P. H. Thompson, presi-

dent; I. S. Archer, Vice-President, and C. C. White,
secretary. Capital stock, $8,000.

powerful nations, to considerable rapid firing and dyna-

mitic battles. The original arc lamp was of simple con-

struction, being merely two carbons separated by hand.

In its more improved form it became automatic, burning
Doylestown, Pa.—Work will shortly be begun on an for eight or nine hours, turning the hours of night into

electric road between Doylestown and Willow Grove day. Engravers found in it a means of continuing their

Turnpike. work, independent of sunshine, thus giving the focussing
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THE USE OF LARGE DYNAMOS.

In generating stations the use of fewer and larger

units has become a noticeable feature. The changes in

load at one time waited for with so much horror by the

station manager, are now successfully met, without the

least difficulty or distress. In fact, were it not for the

indicating instrument it would not be easy to determine

whether the load was heavy or light, sudden or gradual.

While it cannot be said that this vast improvement in

methods and mechanism is due to the development of a

single department, it is nevertheless true that without

automatic dynamos and improved appliances of very re-

cent date, the handling of a station would be as difficult

today as it was in the past. There is, however, a reason

by which we can account for much of the simplicity in

station mechanism as well as much of the assurance felt

by those in charge of electric light or power machinery.

It seems that the use of large dynamos, of a few great

generators, instead of many small machines, has simpli-

fied station management, reduced the chances of a break-

down, and placed the machinery within the control of a

few experienced men. It was formerly believed that the

chances of deterioration were as great in the case of a

large dynamo as a small one; therefore it was better to

have the power subdivided—produced from smaller units.

In addition, it was believed that at light load, a large

generator was not as economical as a smaller machine.

While this may have been true, eight or ten years ago, it

does not appeal to us today, except in special cases, as an

argument of very great value. The average load on all

electriclight stations, supplying municipal districts, is large

enough to remove this so-called objection to a light load

on a large generator, and, in cases where the load should

become so irregular that the cost of running the

generating apparatus is high, the plant is undoubtedly

too large for the trade it depends upon. The chances of

break-down in a large generator have been reduced to

such a minimum at present that there seems to be nothing
more reliable for electric light or power work. Al-

though many regard the safety of a station as dependent
upon automatic dynamos and quick-acting devices, a

large share of this safety is due to the use of heavy
machinery.

AMERICA AND MADAGASCAR.

Ambitious firms desirous of establishing trade rela-

tions between foreign countries and themselves may find

some benefit in reading the following letter, received by
a Chicago concern, from Tamatave, Madagascar:

"There are many firms here who correspond in Eng-
lish, but for your line I would suggest that all catalogues
and communications be in the French language. No in-

troduction of American machinery has yet occurred in

this country. A pump or two, as many sewing machines,
a very few hammers and other small tools—not a dozen
all told; a small 'Enterprise' handmill and one lawn-
mower, would cover the entire introduction here of

American machinery, tools and implements in the last

five years."

Other facts follow of interest to those dealing in

general merchandise, as well as electrical goods and
machinery. "There are no American concerns whatso-
ever introducing machines or machinery into this country.
There are no native firms at all. Goods coming in for

public work would probably be duty free, while for

private persons and corporations American machinery
would probably pay the same duties as in France." The
writer further states that there is a prejudice against
foreign machinery in the mind of French officials. But
there is no doubt that this can be overcome and the de-

velopment of Madagascar be as great as Transvaal if

labored for by energetic and persistent Americans.

THE REASON WHY.

There is so much national competition in foreign coun-
tries that it frequently becomes more a case of Germany
against France, France against Italy, and England against
all of them, instead of a purely commercial competition.
One of the consuls writes from Chemnitz as follows: "No
land is so small or so far away as to escape the Germans."
Figures are given by him showing a decrease in English
trade and a rise in German trade. The British consul, in

commenting upon this condition of affairs, believes that

the developing business of German export houses is a re-

sult of their having sent out travelling salesmen "who
study tastes, peculiarities, putting-up, prices, etc." He
also notes the fact that he found in one Turkish province
of Biblical fame twenty-nine German agents, eighteen
Austrian, thirteen Frenchmen, four Englishmen, three

Swiss, two Italians and one Belgian. It seems that this

district is pretty well canvassed, but no American appears
on the list, showing what little hold American manufac-
turers have upon residents in certain well-known foreign

lands. It may seem as if quality and cheapness would
count but American manufacturers in priding themselves
upon their abilities in this direction seem to forget that

others, so to speak, are "saying nothing but sawing
wood." The great trade which Germany is developing
is the direct result of systematic canvassing. They man-
age to plant their merchandise and machinery perma-
nently, and the reason for this is given by the English
consul in a most explicit manner: "The system adopted
by Germany in sending out these technically-trained

agents, especially into new territory, is the only effective

way to win such success as has marked the footsteps of

their travellers in recent years. Only in this way is it

possible to get a good knowledge of other nations' needs,

markets, etc."
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lamp life and history. The United States Navy sees in

its use in the guise of a search-light great possibilities.

A netting and search-light are in fact more valuable to a

war vessel at night than the greatest Krupp gun ever

built. War vessels can sight and signal each other by

means of a search-light. There may be a time when
bombardments will take place between shore and ship,

long after the gloom of night has fallen, by its aid. With

far-fetching guns and the penetrating beam proceeding

from these powerful lamps, warfare will be conducted on

new lines,' absolutely incomprehensible to those that

varying conditions of service will admit. We lately pur-

chased about iooo bars of steel for axles, and it was
nothing short of a Chinese puzzle to make up a list which
would properly cover our needs. Taking the trucks in

order of length of axle, we have :

Taylor, . axle 6 ft. 3 ins. long
Peckham, . " 6 "

4V&
" " and 6 ft. 6^ ins.

Brill, ..." 6 "
5 " [long

McGuire, . " 6 "
5 " " and 6 ft. 6 ins.

Bemis and Baltimore " 6 "
S

JA " [long

Diamond, . . " 6 "
S'A

" <<

Search Light for Naval Use.

have lived in the days of wooden cruisers and heavy iron

hulks. Sir Humphry Davy invented the miner's lamp
that has saved many lives from the horrors of fire-damp,

yet the arc lamp equipped for warfare may guide many a

speeding bomb on its path of destruction.

PAPER ON "STREET CAR WHEELS—SHOULD
THEY BE MADE HEAVIER ?"

By F. D. Russell, Rochester, N. Y.

(Continued from page 204.)

There are two factors which try the very withers of

cast iron wheels. One is the twist or torsional strain as

the motor drives the wheel, and the other is the heating of

the periphery of the wheel from the friction generated by
high speed, or continued application of the brakes. This

latter, I firmly believe, is the hardest part of the service

required of a motor wheel, because it tends to expand
the rim, and set up a severe strain where the arms, which
remain cool, unite with the rim. All our patterns are de-

signed to resist this strain.

Now a few words on the subject of standards—axle

standards, I mean, for the wheels, in tread and flange,

are gradually approaching as near to a standard as the

I have not at hand the lengths of the DuPont or Dorner
& Dutton, or any other axles not mentioned in the above
list, but you can depend upon it, they are different.

The foregoing lengths are on standard gauge and usual

tread, which means, not exceeding 2^ ins. All, I be-

lieve, are subject to variation where wheels have treads

wider than 2^ ins., and, of course, for wider or narrower
than standard gauge.

My idea in speaking of these varying lengths of axles,

is to suggest whether you cannot get together and estab-

lish a standard axle, and by amicable arrangement with

the various truck makers, bring about the adoption of a

standard length of axle, a standard journal, a standard

brass and a standard box. The Master Car Builders of

the steam railroads long ago took exactly such action,

and it is nothing new which I suggest. They have a

uniform standard. Their axle is 6 ft. 11*4 ins. long, and
the journals and boxes and brasses are interchangeable

the country over. If they could establish such a standard,

why cannot street railways arrange for the same ? In-

stead of interfering with the interests of any truck maker,

it seems to me it would benefit, and it certainly would
simplify matters enormously for everybody concerned.

Montgomery, Ala.—Bids are being invited for lighting

the streets and city buildings with electricity.
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CATAPHORIC APPARATUS FOR DENTAL USE.

The application of electricity to ills and diseases of the

human body has developed to such an extent that there

are at present departments which individually treat each
particular class of diseases. When an electrical current

enters the body a certain muscular reaction occurs which
is productive of the most violent contortions. On the

other hand, the current may be used for an entirely dif-

ferent purpose, neither to affect the muscles nor to pro-

Mfg. Co., manufacturers of world-renowned electro-

medical apparatus for therapeutic use, and the largest

static machine in the world, 147 E. 23d street, New
York City, is probably the most complete that can be
found. When this principle of forcing a drug electrically

to any part of the flesh is carried out, cataphoric action

is clearly demonstrated and the term given to this class

of operations is cataphoresis. In plain language it is an
evidence of the power of a continuous current to carry a

fluid along with it to the point of exit.

Spring Electrode in Position.

duce any direct change in the tissues, but rather to carry

from point to point certain mendicaments which exercise

an anaesthetic effect upon any given area. Prof. Starr

has compared the application of static electricity to the

effects of a cold bath, the muscle beating of the Swedes,

twig-whipping in a Tuikish bath, or the lomi-lomi of the

Sandwich Islanders; but it is difficult to compare this

peculiar transference of a drug from point to point in the

In dental practice, as the reader will well know, there is

no pain more excruciating than that undergone by the

prodding of dental instruments. Usually cocaine was
applied by means of a hypodermic syringe. A simpler

electrical process renders even this unnecessary—co-

caine applied to the positive pole of the battery, the

cocaine passing into the tooth at whatever point it may
be applied; the other pole of course being connected

Cataphoric Cabinet, with Faradic Attachment for Diagnosis, Mouth Lamp and Electrudjs.

human body with anything else. It is possible to drive co-

caine so thoroughly into the cells of muscular tissues as

to render them absolutely free from all sensation.

The Van Woert cataphoric apparatus for dental use,

perfected by Professor F. T. Van Woert, of Brooklyn,
N. Y., sold by B. & E. Hanfeld, 145 E. 23d street,

New York City, and manufactured by Waite & Bartlett

to the hand, or wrist, or cheek, merely providing a means
of escape for the current and completing the circuit.

The apparatus illustrated for the successful application of

a current to this purpose, represents a great deal of

thought and arduous labor. The outfit in itself will last

for many years, and the cells with care will continue to

remain in good condition about a year and a half.
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Spring Electrode.

Simple Cataphoric Outfit.

Combined Double Buckle and Negative Electrode.

Dr. Morhard's Electrodes. Cataphoric Medication in the Mouth Controlled
by Patient.

Cataphoric Outfit with Faradic Attachment,
Milliameter and Current Controller.

C.Q(*¥rM." +

Cataphoric Outfit with Milliameter and Current Controller.
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For cataphoric purposes a current that can be easily

controlled is a prime necessity. It is therefore necessary

to use a reliable battery, rheostat and milliampere meter,

as well as a collection of electrodes, which will enable the

dentist to be expert in his manipulations and quick in

producing the result he desires. The milli-amperemeter

ratus, faradic attachments. They are sold with and with-

out the faradic attachment, and range in price accord-

ingly. An illustration showing the application of the ap-

paratus for cataphoric medication in the mouth and the

easy means of regulating the current is likewise repre-

sented.

Cup Electrodes.

Combined Rubber Dam and Negative Electrode.

used with the Van Woert apparatus is a compass needle

acted upon by the current flowing below the needle; it

is the only correct meter for cataphoric apparatus; it

will never change by outside climatic influence or other-

Hand Electrode for Inaccessible Parts.

Different electrodes, for conveying the current to the

cavity in the tooth from the positive pole of the battery,

and others used for various professional purposes of the

same nature will indicate the detailed development of this

<

Combination Positive and Negative Electrode. Spring Electrode for Conveying Current from Positive Pole of

Battery to Cavity of Tooth.

German Silver Wire Spring Electrode for

Use in Labial Cavities of the Incisors.

Combination Electrode for Soft Tissue.

wise, and will register the current correctly as long as

there is life in the batteries. Outfits have therefore been

illustrated which have received the best of recommenda-

tions from eminent dental and medical authorities.

The illustrations represent cabinet outfit, with faradic

attachment for diagnosis, mouth lamp and electrodes and

portable cases containing in addition to cataphoric appa-

Combination Membrane Electrode.

unique branch of dental surgery. Electrodes for the
face, wrist, root canals, soft tissues, etc., are included
among the sketches. In one of them is shown the spring
electrode in position for anesthetizing dentine pulps for

extirpation, the position of the jaw and the application
of the electrode while performing its functions requires
but little comment. Dr. Morhard's electrodes are moulded
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into shape to fit the teeth. Within the cup of the elec-

trode a cocaine pellet is placed, and anaesthesia quickly

results when the proper connections are made. The cuts

represent electrodes particularly designed for centrals,

molars and bicuspids. The use of this cataphoric appa*
ratus has saved many a patient from untold agony. The
great feature of all cataphoric apparatus is its wonder-
ful convenience and certain efficacy.

In dentistry, the old as well as the new practitioner will

realize that his great war is with pain and that all modern
means of destroying it should be adopted without the

slightest hesitation. Cataphoric methods have received

a hearty welcome from medical men, and the live, up-to-

date dentist can easily be distinguished from the old-

fashioned plodder by the readiness with which he turns

to the most advanced methods. In addition we may say

that B. & E. Hanfeld handle a line of supplies which are

used by the ablest men in the profession. Their equip-

ments are complete, up-to-date and reliable in every re-

spect. Their suggestions are the fruits of experience and
will prove of value to any dentist requiring a complete
cataphoric outfit.

A. L. BOGART CO., successors to A. L. Bogart, 50
East 20th street, New York, telephone No. 507 18th St.,

manufacturers of electric gas lighting specialties, the

Bartholdi automatic, frictional machines, multiple burners,

dynamo gas lighting torches, report a very active paying
business which amounts to a healthy boom. It has in-

creased 50 per cent, over last year's and is of a better

quality.

THE NORTH AMERICAN ELECTRIC COMPANY,
No. 181 William street, New York, has changed hands
and is now under a new management, that of Mr. F. E.

Magee; president, William Cranston; secretary and treas-

urer, Joseph Nicchia; superintendent and electrician, J.

E. Fuller. The original firm was organized over fifteen

years ago and have been engaged in a special line of

electrical work until within a few years ag ). They have
placed on the market a large quantity of batteries and
battery motors; also incandescent fan motors and other

electrical specialties. The work they were engaged in

grew to such an extent that the old management could

not give it the proper attention, and the change herewith

noted was brought about. The new officers will extend
the business into other electrical fields, adding to it some
very attractive novelties in the shape of a bicycle dynamo
and lamp combined, carried on the wheel frame. It is

hardly noticed and is so small as to pass almost without

observation. This dynamo weighs a little over one pound
and is the greatest novelty of the season. In addition to

this last device a new regulating socket, of durable char-

acter and ingenious design, has been perfected and is

ready for sale. Mr. Fuller has had over twenty years'

experience in the electrical and mechanical specialty line

and is well known among practical electrical workers.

His name is connected with a great many new and useful

forms of apparatus, comprising quite a list of valuable

inventions. Mr. Magee, the manager, is an old Law
Telephone man, originally at 140 Fulton street, New
York, and of the days when Frank Shaw and William

Childs were well known characters. Mr. Magee was
manager of the wire department, since which time he

has been interested in various electrical and mechanical
enterprises. Mr. Nicchia is a graduate of the largest

technical college in Italy, being a practical mechanical
engineer well versed in the art of construction and its

many details. He has been in this country a number of

years and has achieved considerable reputation in his

particular profession. Mr. Cranston is a master in

chancery and a very prominent attorney in Trenton, N.J.
His legal abilities have brought him prominently forward

on many occasions. With a strong arm to row and a

good head to steer, the North American Electric Com-

pany have a great field of work opening before them.
They have incorporated within themselves the very ele-

ments required for a successful present and a brilliant

future.

THE BRITISH THOMSON COMPANY of London,
through its representative, Mr. A. K. Baylor, has just

closed an important electric railway contract with the
companies operating the tramway systems of Dublin,
Ireland, and Barcelona and Madrid, Spain. The contract
for Dublin includes all steam, as well as the electric

generating and motor equipment, and comprises six Allis

horizontal engines of 500 h.-p. each with Babcock and
Wilcox boiler capacity necessary ; six 500-kilowatt multi-
polar General Electric generators for direct connection
to the engines and complete switchboard and station

equipment. The car equipment will consist of 150 com-
plete motor and series parallel controller equipments,
the motors to be mounted on Peckham trucks. This
contract follows closely that made for the equipment of

the Clontarf line of the Dublin tramway system, which
will be opened within the next week or two. The appa-
ratus for this was also supplied by the British Thomson-
Houston Company. The contract signed for the Barce-
lona and Madrid roads cover five 400-kilowatt multi-

polar General Electric generators and three of 75-kilo-

watt each, all to be directly connected to the engine
shaft. Whiie the three latter will be lighting generators,

they will also be wound for 500 volts. This contract

also includes full station equipment.

THE GROWING USE OF INTERIOR CONDUIT.

The great German steamship, Kaiser Wilhelm der

Grosse, illustrated in the Scientific American of Octo-
ber 9, is the latest big German steamer that has been
wired with interior conduit manufactured by S. Bergmann
«!V Co. of Berlin, Germany, and made under the patents

of The Interior Conduit and Insulation Co. of New York,

U. S. All the German steamships are wired by the Berg-

mann Co. of Berlin.

POSSIBLE CONTRACTS.

Liberty, N. Y.—Liberty Light and Power Co., of Sulli-

van Co., has been incorporated by Yan Wyck Rossiter,

Frank McGovern, Isaac M. Sutton, H. Hobart Porter,

Jr., and J. H. Sharpe ; to manufacture electricity, and

to supply the same to the villages of Liberty and Monti-

cello. Capital stock, $25,000.

Chattanooga, Tenn.—The Chattanooga Electric Rail-

way Company is contemplating the extension of its

trolley system to Sherman Heights. J. H. Warner is

president of the company.

WESTON STANDARD
•••••nuiiiiinmiiK

PORTABLE DIRECT READING

VOLTMETERS and

WATTMETERS
FOR ALTERNATING AND DIRECT

CURRENT CIRCUITS.

The only standard portable Instru-

ments of the type deserting

this name.

Write for Circulars and Price Lists

8 and 9.

WESTON ELECTRICAL INSTRUMENT CO.
J 114-120 WILLIAM STEEET, NEWAEK, N. J.

•
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THE GORDON PRIMARY CELL speaks for

itself, and we speak for it by guar- <
anteeing it as represented, and
others speak for it because

they have found it to be
as represented in

every respect,

##
<0

cause $>
In use

by Fire Alarm,
Police Signal, Tele-

phone, Telegraph, Rail-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Gordon-Burnham Battery Co.,

82 to 86 WEST BROAD WAV NEW VORR

Gas Lighting by Electricity.
Sialic Electric Machine! and

Burnera lor the Multiple
Hyatem.

CHARLES H. HINDS,
MANUFACTURER,

13th and Hudson Sts., N. Y.

TRIO BUILDING.

General Electric Co.'s

HEW X RHY TUBE
With Automatic Vacuum Regulator.

No more Troubles from High Vacuum Tubes.

SIMPLE AND EFFICIENT.
Keeps Vacuum Adjusted Automatically. Can not

run too high in Vacuum for Operation. Life
practically unlimited.

Roentgen.Ray Exciting Apparatus: Thomson
Inductoriums, Thomson Roentgen-Ray
Transformer Sets, Fluoroscopes, etc.

Catalogue No. 9050.

Miniature Lamps: Candelabra, Decorative,
Battery and Series. Catalogue No. 9044.

Edison Decorative and Miniature

Lamp .Department,

(General Electric Co.)

HARRISON, NEW JERSEY.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U. S. A,

The VAN WOERT

FOR DENTAL USE.

'THE BEST IN THE WORLD."
Manufactured by

Waite & Bartlett Mfg. Co. of N.Y.

Manufacturers of §urgical and
Medical Electrical Apparatus.

Catalogue with lull description of Van Woert
apparatus, with testimonials, mailed upon ap-
plication to those interested in Cataphoresis.

All communications to be addressed to

B. & E. HANFELD, Sole Agents
145 E. 23d St., New York.

ROCKING GRATES. DUMPING GRATES.

Bend for Circular. Mention "T«« Aas."

THE BEST AND CHEAPEST

GRATE-BAE
FOR ANY KIND OF FUEL.

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg. , Boom 181.

are now operated in

New York City by

this Company.

$6 to $12 per year per

station for interior use, i.e.,

when system is wholly on

patron's premises. From

$90 per year for New York

City exchange service.

NEW YORK TELEPHONE COMPANY
1 . Dej 31 ,9 >2 Broadwaj . 115 W. 38th St

909«e«9O9«<IO9tl«Oe &••••*•

LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE t^ORLD. Price, $13.00.

Contains 75,000 code words with phrases, numbered 00000 to 74 909. Used by the LEADING BANKERS AND MERCHANTS
throughout the world, and acknowledged the best code extant. Over 3,000 sold since date of Issue, January, 1896. THE ONLY
CIPHER CODE ever offered the public In connection with which each purchaser receives bi-monthlv a list of those using it.

LIEBER'S APPENDIX. Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.

» STORE ST.,

REW YORK.
112 QUEER VICTORIA BT.,

LONDON, E. C.

20 RUE R-D de RAZARETU,
PARIS.

123a POTSDAMBRSTRA8BB II,

BBRLIR.
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SOME USEFUL BOOKS.
Every Electrical Engineer, Contractor, Central Station Manager and Wire-

man should have a copy of these Books.

DICTIONARY

-of-

Electrical tfoflfe,

TEHMS and PHRASES.

BY E. J. HOUSTON.

562 Pages. 570 II ustrations.

Price, $5.00.

This book contains definitions

of about 5,ooo distinct Words,

Terms and Phrases, and is as

indispensable to Electricians as

is Webster's dictionary to the

scholar and reader.

Bell Hangers'

HAND-BOOK.

By Lieut. F. B. Badt.

106 Pages. 97 Illustrations.

Price, $ 1 .00.

This Book gives plain direc-

tions in Wiring for Electric Bells,

Annunciators, etc., and is the

best work of the kind.

He Electric Railway

IN

THEORY and PRACTICE.

BY CROSBY and BELL.

400 Pages. Profusely Illustrated.

Price, $2.50.

This is a complete treatise on

the Construction and Operation

of Electric Railways, and will

commend itself to the Electrical

Engineer and to the Practical

Manager.

The Practical Management

OF-

Dijnamog aqd Motes.

BY CROCKER and WHHKI.ER,

Fully Illustrated.

Price, - - .* - - $1.00.

This Book is the only one

published giving information on

the Management of Dynamos

and Motors. It is very practical

and no one in charge of Electrical

Machinery can ever get "caught"

if he follows the instructions

given in this book.

HOW TO
WIRE
BUILDINGS. •

A MANUAL OF THE ART

OF INTERIOR WIRING.

By AUGUSTUS NOLL, E. E.

Clo'.h l2mo. Illustrated.

162 Pages. Price $1.50.

CONTENTS.
Chap. 1.—Introduction; Chap. 2.—Gen-

eral Considerations; Chap. 3.— Location of

Conductors; Chap. 4.—Division of Circuits

a id Distribution of Current; Chap. 5.—Loss
of Electrical Energy in Conductors; Chap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—Switchboards: Chap. 9.—Appliances and
Connections; Chap. 10.—Converter Work}
Chap. 11.—Overhead Wiring; Chap. 12.—
Fase Wire; Chap. 13.—Insulation; Chap.
1 1.—Electrolysis; Clnp. 15.—Adverse Wir-
ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Plans of Dis-

tribution; Chap. 18.—Distribution of Light;

Chap. 19.—Distribution of Labor and Hints
to Foremen; Chap. 20.—Preliminary to

Rules, Electrical Data, etc.; Chap. 21.—Rules
for Ascertaining Required Sizes of Wire'
Chap. 12.—Energy Power; Chap. 23.—Dy
namos and Motors; Chap. 24.—Pulleys,

Chap. 25.—Belting; Chap. 26.—Engines
;

Chap. 27.—Conclusion.

Inventions,

Researches

and Writings
— : of :

—

NIKOLA TESLA.
By THOMAS COMMERFORD MARTIH.

A fascinating and yet practical description of

Mr. Tesla's wonderful experiments
and inventions.

Cloth. 8vo. 330 Cuts and New Portrait

500 Pages. Price, $4.00. r

Sent Postage Free,
en Receipt of Price. ELECTRICAL AGE PUBLISHING CO.

World Building,

New York.
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Rock of Ages."

_
THE AMERICAN STREET

RAILWAY CONVEN-
TION.

1 ->

IAGARA has been chosen as
the place at which will be
held the sixteenth regular
annual meeting of the Ameri-
can Street Railway Associa-
tion, between the dates Octo-
ber nineteenth and twenty-
second. There is no spot
full of greater attractions to

electricians and none that ap-
peals more to those control-
ling and representing electric

power interests than Niagara

View of Horseshoe and Rapids above the Falls from the

Canadian Side.

the American Street Railway Association has been a

good one, and its members will appreciate the wisdom
which led to the selection of this superior location.

A great many valuable papers will be read by able men
on subjects covering street railways, the applications of

electricity in place of steam on many roads, the use of

gas engines for power purposes, storage batteries for

street railways, and interesting discussions on the subject

of employees, transmission and use of multiphase cur-

rent for railway purposes.

There is every evidence that the meeting will be well

attended and every facility has been made use of for the

purpose of rendering it an absolute success. An exposi-

tion of street railway supplies will be in order and a large

building, capable of holding all that exhibitors will desire

to show, has been secured. In fact, it has been recently

completed for this particular purpose.

The American Street Railway Association held their

first meeting at Young's Hotel, Boston, Dec. 12, 1882.
T T
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Walter A. Jones, Thomas Lowry, Henry M. Watson and

J..E. Rugg. The first suggestion leading to its forma-
tion emanated from the lips of D. F. Longstreet.

A letter was prepared by the above gentlemen which
went the rounds of all street railway companies in the

United States and Canada, asking them to assist in or-

ganizing and supporting an association for "the promo-
tion and advancement of knowledge, scientific and prac-

tical, in all matters relating to the construction, equip-

ment and management of street ; railways; the establish-

George B. Kerper; 3rd Vice President;

• Wm. J. Richardson, Sec'y and Treas.

Meetings have been held since the above-mentioned at

various large cities in the following order:

2nd meeting, Chicago, 1882-3, Pres. H. H. Littell;

3rd

4th

5th

6th

7th

New York, 1883-4
St. Louis, 1884-5
Cincinnati, 1885-6

Philadelphia, 1886-7

Washington, 1887-8

Hazzard;
Richards;
Walsh;
Ackley;
C.B. Holmes;

Whirlpool Rapids, Showing Electric Railway.

ment and maintenance of a spirit of fraternity among the

members of the association, by social intercourse and
friendly exchange of information and ideas, to the end
that the best service may be obtained at the least possi-

ble cost."

The delegates met as per instructions and the first

8th • < Minneapolis, i8?8 9
<

«

Kerper;
9th < < Buffalo, 1889-90 < ( Lowry;
10th 1

«

Pittsburg, 1890-1 i < Watson

;

nth t

«

Cleveland, 1891-2 i < LG. Holmes;
12th <

<

Milwaukee, 1892-3- < i Longstreet;

13th i t Atlanta, 1893-4 1 1 Payne;

Niagara Falls.

meeting was called to order by Hon. Moody Merrill.

The constitution was framed and officers elected as fol-

lows:

H. H. Littell, President;
Wm. H. Hazzard, 1st Vice President;
Calvin A. Richards, 2nd Vice President;

14th " Montreal, 1S94 5 • Hurt;
15th " St. Louis, 1895-6 " H. M. Littell;

16th " Niagara Falls, 1897 " McCulloch.
The presidents of the American Street Railway Associ-

ations are portrayed on our pages, including the present ex-

ecutive, Mr. McCulloch. Since the first organization the
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W. H. Hazzard,
1883-1884.

H. H. Littell,

lS82-iSS3,

Thomas Lowry.
18S9-1S90-

John G. Holmes.
1S91-1S92.

J. S. Walsh.
1SS5-1886.

T. W. Arkley.
1S86-I887.

C. A. Richards
1SS4-1SS5.

PORTRAITS OF PAST PRESIDENTS A. S. R, A.
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/
\

SSI <£

T. C. Pennington, Sec'y 1896-7.

/
H. M.Watson.

H. M. Littell.

"

PAST PRESIDENTS,
A. S. R. A.

G. B. Kerper.

<M*

r T3 u„i.
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development of this association has been substantial and
rapid. It carries upon its roll names illustrious in the
history of practical street railroading—the names of men
that have knitted together centre and suburb, town and
village. It is due to their energy that the great systems
of electric traction have found a place, both inside and

Modern Electric Railways ; their Construction, Opera-

tion and Disadvantages.
Application of Electricity to Railroads now Operated

by Steam Power.

The Best Method of Settling Damage Cases, and the

Prevention of Accidents by the Use of Fenders and Oth-

Ladies Reception Room and Parlor at Internatioual Hotel.

outside the city walls ; it is entirely due to their efforts

that the trolley has become an integral part of a great

city's machinery and displaced the antiquated, creeping

horse car.

We include matter obtained from a letter sent from the

headquarters at Chicago regarding reduced rates of fare,

erwise.

Producer Gas for Use in Street Railway Power Houses
and Gas Engines.

Storage Batteries for Street Railways.

Discipline of Employes.
Long Distance Transmission and the Use of Multiphase

hotel accommodations, etc., which will be found very

valuable to those anticipating a trip to Niagara at this

time.

Papers will be read on the following subjects :

Municipal Ownership of Street Railways.

Banquet and Music Room at International Hotel.

Current for Ordinary Street Railways.

Exposition of Street Railway Supplies.

The A. S. R. A. will have a large exhibition of street

railway supplies. A large building, 120 x 154 feet, is be-
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ing erected for their use, with plenty of power, light and
heat.

The meetings will be held on second floor of the build-

ing.

Reduced Rates of Fare.

The Traffic Associations have authorized the sale of

tickets at reduced rates, namely, a fare and one-third for

the round trip ; but at least one hundred tickets must be

dome.
Although electricity alone is used, and the most in-

tense rays from arc lights are focussed through strong
lenses on the great white sphere, the reflected radiance of
the moon consists of rays so soft and diffused that it is

refreshing to the sight. The students in consulting vol-

umes in the library, while receiving the benefit of the
light above them, will be in no wise inconvenienced by
it.

Electric Moon in Columbia University Library.

purchased and presented to clerk at Niagara Falls before

concession will be granted.

N. B.—The rules governing reduced rates, strict con-

formity with which is required, are given as follows:

First. Each person must purchase (not more than
three days prior to the date of meeting) a first-class

ticket (either unlimited or limited) to Niagara Falls, for

which he must pay the regular tariff fare, and upon re-

quest the ticket agent will issue a certificate of such pur-

chase properly filled up and signed by the said ticket

agent.

Second. Where the journey is made over more than
one line, it may be necessary for the passenger to pur-

chase separate local tickets and procure certificates

thereof for each of the lines over which he travels in go-

ing to Niagara Falls, as some lines do not honor certifi-

cates of any other line. The passenger should ascertain

from the ticket agent what portion (if not all) of his

journey can be covered by the certificate procurable of

him, and purchase his ticket and procure a certificate

filled in accordingly. In case a ticket on the certificate

plan cannot be procured at the starting-point, the person
should purchase to the nearest point where such a ticket

can be obtained, and there re-purchase through to Niag-
ara Falls, requesting a certificate properly filled out by
the agent at the point where the ticket is purchased.

Third. Tickets for the return journey will be sold by
the ticket agent at Niagara Falls at one-third the highest
limited fare to those only who hold certificates signed by
ticket agent at point of purchase and countersigned by
clerk of convention.

AN ARTIFICIAL MOON.

A scheme of illumination as beautiful as it is original is

being put into operation in the new library of Columbia
University. By a system of reflected lights a big, white
moon whose luminous rays will light the whole interior,

hangs suspended from the dark blue background of the

The moon consists of a hollow sphere seven feet in di-
ameter, constructed of wood and painted a dull white.
It is suspended thirty feet from the dome by a wire cable
and hangs just above the four great arches of the library,
so that when the light is thrown on it the arches are in
shadow.
On the second floor of the library, in the recess below

every one of the four great windows, is stationed a row
of bookshelves. In the corners of every row stands an
unobtrusive box of finished oak about five feet high.
There is no covering to these boxes, and in the depth of
each burns a powerful arc light, whose rays are directed
through a lens toward the wooden ball.

The strong electric lights, so painful to the sight, are
entirely hidden. As I walked about the floor of the li-

brary yesterday and looked up, the eight boxes in their
respective corners seemed portions of the woodwork.
Even on the floor above, groping among the books on
the shelves, the entire unsightly electrical mechanism was
hidden from view.

Every one of the eight rays is about seventy-five feet
long, and their combined radiance covers about three-
fourths of the ball. The wooden sphere is intensely illu-

minated and diffuses a light which is similar to moon-
beams.

[The idea was originated by Prof. Hallock, of the Uni-
versity, and not by the architect. J. B. Colt &: Co., at
1

1
5-1

1 7 Nassau street, New York, supplied the lanterns
and automatic self-focussing arc lamps used by the
Columbia University.]

" It took a lot of study to evolve a system of illumina-
tion that would be in harmony with the handsome deco-
rations of the library," said Mr. Baker.

"A great chandelier suspended from the dome would
have been decidedly inappropriate. Had lights been sta-
tioned here and there over the arches they would have
confused the eye. It was necessary to devise an illumi-
nation that would disclose the dome and lend a cheerful
air to the library."

Mr. Baker expressed himself as delighted with the arti-
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THE ALLIANCE OF KINDRED INTERESTS.

It has become the most natural thing for the indus-

trious of high or low degree to ally themselves together

for purposes of protection, mutual instruction or from

purely selfish motives. This co-ordination of interests

can be viewed from either end of the opera-glass—from

the labor union to the great scientific assemblage ; from

the howling socialists to the gathering of selfish and

grasping financiers. Whether for good dr evil there is

no tendency more characteristic of the century than this.

It seems as though it were impossible for interests to be-

come great unless they are co-ordinated, and from this

system, as a rule, many benefits are derived by those thus

gathered together. The street-railway representatives

o c the United States will meet at Niagara Falls for the

purpose primarily of discussing certain interesting and in-

structive papers of a technical character and with the pur-

pose of enjoying themselves just as clearly defined. This

gathering of street-railway men is due to the efforts of

certain pioneers whose intention to organize an associa-

tion of mutual benefit has been annually demonstrated to

be a complete success. The grandeur of the falls will appeal

to the sentiment of those attending, but to others an

allied feeling of admiration will arise when they stand

before the great electric generators and contemplate the

handiwork of their own fellow-beings.

It seems as though few places were better suited

for the display of great hum in creations than the

site of Niagara. Wonder and awe will be inspired by

the controlled and silent force stealing away from

Niagara's store-house, as well as by the cataract's

own wild magnificence and tumultuous power. We can

stand upon the brink of the great falls and see within its

wildly dashing waters the essence of tremendous power;

not the fabled spirit of Indian myth but a force, a power,

a genius for untold good—a fund of energy which will

turn mighty machines, night into day, and the labors of

daily occupation into a mere recollection. There are few
better places at which a convention could be held, that
would teach so much in prose and poetry as Niagara; few
that could illustrate better the play of mind upon matter,
of intelligence upon an overwhelming force. Delegates
should not forget that around this place hangs the breath
of inspiration ; for much of its electrical advancement may
be traced to the persistent genius of NicolaTesla. There
are no polyphase electric roads today, but who knows
what the future may bring forth when we view the remark-
able developments which have already occurred at Niag-
ara Falls in that direction.

At a dinner following the arrival of the carriages at

Brighton, at a horseless cariage race, the mayor of that

city remarked, in the course of a lengthy speech:
"For sixteen long years the lovers of science have

waited patiently. During all this long time, we have
suffered with galling impatience that knowledge of the

infinite superiority of machinery, which it always has
had, and always will have, over all kinds of animal power,
especially in the matter of traffic. Thank goodness, that

day has come at last—a day of deliverance for our roads
and highways from the reign of quadrupeds. We are to-

day witnessing the dawn of great prosperity for all kinds
of mechanical trades. We have been told this week by
the highest authority that the safety bicycle trades have
now reached to no less than ^11,000,000 ($53,53 I .5°°)
to ;£i 2,000,000 ($58,298,000) sales annually, while the

capital of the companies is no less than ^17,000,000
($82,730,500). The orders and work for this great indus-

try already received for next year are proving many times
greater than ever before. Ten years ago we were con-
sidered foolish and too sanguine and these companies
were criticised by the always-too-late kind of people—the

wise after the event—but in spite of them, the British

public have made millions and millions out of the bicycle

company shares, and many a man finds himself in easy cir-

cumstances today with a little fortune which has arisen

from these very critcised companies. But if that is so

with the cycle—a comparative toy—what shall the motor
become ? How much employment will it give to even
millions of engineers throughout the country ? Nor will it

take away, in my belief, anything from the ordinary road
traffic. We have all heard of the great railway mania
and excitement; as soon as the people got to understand
what machinery meant, which, though it carries a whole
nation by motors, has never interfered with animal-
drawn cars in the least. Motor traffic, however, has a

far greater range. Railways are limited to one road and
to one distance from point to point. We, gentlemen,
have railways everywhere, and for every kind of trans-

port. We have proved today what can be done. He
started this morning a litlle before 11, and I am pleased

to tell you that every one of the patent cars of the British

Motor Syndicate arrived in Brighton quite safely, although
many of the drivers had never driven on the road before.

We have delivered British farmers' produce in London
today for the first time by motor, and even with our 12

miles' limit we have shown it quite possible to leave Lon-
don with market goods at five in the morning and arrive

in Brighton at nine, return again to London by one
o'clock, and once more return anil make a second deliv-

ery here in the afternoon by live o'clock, returning to

London again by nine o'clock in the evening—four jour-

neys. The tremendous change which cycling has made
in our habits was no more anticipated a few years ago than
the immense changes now about to take place are

anticipated. One thing is certain, they give those who
are wise in time an opportunity to once more make
such fortunes as our fathers made out of the introduction

of machinery in superseding animal power."
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ficial moon. He told me that the readers at the tables

would be supplied with the ordinary shaded lights.

The idea of the artificial moon was put into practical

operation a few days ago in the old library of the Colum-
bia University, and proved itself a great success, although
rays from only about three arc lights were thrown on the

sphere.

The experiment was made under the direction of Wil-

liam Hallock, professor of physics, and Charles McKim,
the architect.

Although the idea of a globe suspended from the cen-

tre of the dome was embodied in the inception of the

architect's plans, it was originally intended to construct

a metal sphere to represent the globe, and surround it

with a circle of incandescent lights.

—

Ex. N. Y. Herald.

of the lower end of board a storage battery underload
switch. This beautifully finished switchboard is but one
of the many engineering achievements of Mr. Wilson.
The regulation of the discharge by the upper pair of

switches provides a novel and interesting feature. The
plant all but takes care of itself with so perfect a system
of meters and switches.

This is the season of the year when ambitious young
men. are planning to use their leisure evenings for self

culture. The advantages offered by the West Side

Branch of the Young Men's Christian Association, 318
West 57th street, should have a strong attraction for all

who wish opportunities for improvement.
The building was erected last year at a cost of over

Switchboard in Gov. Morton's Country Residence, Ellerslie Farm, Rhinecliff, N. Y,

A MODEL SWITCHBOARD.

Mr. James W. Wilson, of 779 Greenwich street, New
York, electrical engineer and 'contractor, installed a

model 400-light switchboard at Ellerslie Dairy, Rhinecliff,

N.Y., situated on the estate of the Hon. Levi P. Morton.
The switchboard proper is of pink Tennessee marble. On
top of the board are mounted two Weston station meters.

Immediately below may be seen two circular hand
switches connected to storage batteries and regulating

the discharge of same. The right hand switch below
controls the five-hundred-volt dynamo. The switch in

the centre is a double throw, connecting to lights in one
way and to battery the other. On each side are seen the

handles of governing rheostats and finally in the centre

$550,000. The equipment throughout is exceptionally

fine. The gymnasium has a floor surface of 52 by 109 ft.

with skylight overhead. There is an elevated running
track, a swimming pool, bowling alleys and lockers with

forced ventilation. The instruction in gymnastics given

both afternoons and evenings in graded classes will begin

the first of October.

On Monday evening, October 4th, the whole building

was opened for inspection to the public and the opening
exercises of the evening educational classes were held

in the large auditorium. The subjects taught are es-

pecially intended to help young men to advancement in

business; arithmetic, penmanship, bookkeeping, com-
mercial law, stenography, typewriting, English grammar
and composition, mechanical, architectural and industrial
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drawing, electrical engineering. Subjects for general

culture are elocution, vocal music, orchestra music, first

aid to the injured. On Tuesday and Friday nights lec-

tures, concerts or social receptions will be given in the

Auditorium or Parlors.

The fee for membership is only $5.00 per year with

small additional charges for educational classes and
gymnasium.

Full information concerning the work may be had of

the secretary, Dr. D. E. Yarnell.

PAPER ON "TRACK BONDING—HOW CAN WE
OBTAIN THE BEST RESULTS?

By H. C. Newton, Syracuse Rapid Transit Co., Syracuse,

N. Y.

The true importance of rail bonding, that is, the really

significant factor it becomes in determining the cost of

operation of the road is but indirectly realized, I am in-

clined to think, by the large majority of railroad men.
The dimming of the lights on the car on which he is

travelling over his road in the evening is a source of

regret to the street railroad manager always, for he

realizes that there is something wrong; yet his conclu-

sion generally is that there are some bonds loose some-
where, and his regret, when expressed, is most often for

the decrease in the speed of his motors which accom-
panies the fall in voltage, not for the watts of electrical

energy which are being consumed heating up bad track

joints.

There is an old formula in elementary electricity

which, |if kept more constantly in mind by street railway

economists, would explain some of the obvious faults in

the ground return and the extravagant fuel records which
have appeared in some first-class street railway power
stations. This formula is that for the energy developed
in an electrical circuit. It is expressed variously in

terms of the current and voltage of the circuit as C.

E., in terms of the resistance and voltage as E. R., or

in terms of the resistance and current as C. 2 R. All or

any one of these expressions may be used to advantage
in calculating the magnitude of leaks, but they are all

generally overlooked by the so-called practical man when
reaching his conclusions.

An equipment consisting of a first-class 600-volt volt-

meter and a 250-ampere ammeter with a motor car and
an accurate knowledge of the voltage carried at the

station, is all the apparatus and data necessary to deter-

mine the quantities involved and to obtain with fair ap-

proximation the loss which is going on in the circuit out-

side of the motors and the generators at' the station.

The first factor in the determination, viz., the loss in

the trolley line, is, to some extent, a known quantity.

You have already, or can figure easily, the resistance of

the trolley and the feed, and, by assuming a certain

volume of current, the amount of energy lost, varying of

course with the power consumed, is at once arrived at.

The second factor must be obtained by the subtraction of

the determined factor from the total loss. For this total

loss your instruments come in play, and it is only by a

series of readings on them with the car in motion on the

road, and the determination thereby of the watts spent in

running the motors, that a satisfactory result can be ob-
tained. The difference between the voltage, as shown
on the voltmeter, and the volts shown on the voltmeter
at the station, multiplied by the current, gives us this

result. The difference between this result and the loss

obtained for the trolley and trolley feed lines by calcula-

tion should give us the loss in the track of the power em-
ployed for that individual car. The result is generally
astonishing, especially if the traffic is heavy; and there

are cities not a thousand miles from here where the sun
of the horse car rail is not yet set, where reading will

show fifty and sixty per cent, loss at certain times.

To obtain the best results a rail joint should have an
equal or, better, a greater current-carrying capacity than
the body of the rail itself. We have all heard this theory
advanced before, but we are all bound to acknowledge
that we have never seen it put in practice without it was
on a new piece of electrically welded track, on which the

joints had not had time to break. Yet every city has
portions of track through which a congestion of traffic

and a consequent piling up of cars is forcing such a

volume of current as to lead to serious power losses

therein. The engineer will possibly remember of specify-

ing a four-ought copper bond at the time the last piece of

nine-inch girder was laid in the congested district, and of

congratulating himself on thus getting what he thought
was a first-class job of bonding. And yet when he comes
to consider that that rail has probably nine times the cur-

rent-carrying capacity of the bond itself, and the bond is

only riveted or upset in some way in the hole in the rail,

and instead of having six times its cross section area in

contact with the steel of the rail, it has possibly two, he
will perceive that there is some reason to doubt whether
he has such a first-class job after all.

(Concluded on page 244.)

PRINCIPLES OF STATIC ELECTRICITY.

LESSON LEAVES
FOR

THE AMERICAN SCHOOL OP ELECTRICITY.

BY NEWTON HARRISON, E. E.

INTRODUCTION.

Static and Dynamic Electricity.—For purposes of con-
venience it has been best to classify electrical phenomena
under two headings

—

Static electricity,

Dynamic electricity.

When electricity is produced it may either be in a state

of motion or rest. The friction of rubber upon flannel

arouses in the rubber a stationary charge of electricity.

It is not like the current from a battery, because it re-

mains at the place where it was generated.
Frictional or static electricity, therefore, is electricity

at rest, and the moving flow of electrical energy from
a battery is dynamic electricity or electricity in motion.

The peculiar difference existing between static and
dynamic electricity may be always considered as due to

the freedom of motion one possesses over the other.

There is also another great difference, which is, that a

static charge has mauy thousand times more pressure than

a battery current, but the battery has in turn an enor-

mously greater flow of current; it seems therefore that

frictional electricity means a high potential charge and
dynamic or current electricity a low potential flow. A
great pressure and little current in one case and a large

current and little pressure in the other case. When a

pressure of millions of volts delivers upon discharge a

powerful current, there is then the striking power of a

static charge added to the heating and burning properties

of a heavy current ; in other words, all the effects of

lightning may under these conditions be imitated ; these

being in fact the requirements of a dangerous flash re-

sulting from surcharged clouds.

This brief explanation of the difference between static

and dynamic electricity will suggest the special applica-

tions to which each may be. put in practical lite, and in

addition serve as an introduction to a little of the history

and earlier experiments of a few gifted observers.

* * * * * * *

Before the era of Christianity had dawned, and pos-

sibly even in the days of Joseph in Egypt, amber beads
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formed an article 01 barbaric ornamentation. Amongst
the thousands that wore these polished tokens of prehis-

toric times one at least must have noticed the occasion-
ally adhering particles of chaff and dust with sentiments
of wonder. No records exist, however, to show an appre-
ciation of the electrical properties of amber, but the Greeks
spoke of it through one of their number, Thales, as a

soul or spirit that manifested itself—amber being the

tears of some sorrowing god; the attractive power it pos-

sessed, a sign of its immortality and awakened animation.

from a silk thread is used for detecting a charge. If a

rubbed glass rod is brought near it, the pith-ball flies to

it, remains an instant and then leaves. If the glass rod
was sufficiently charged, the pith-ball, after touching,
would show the strongest repulsion for the rod.

The reason is simple ; the pith-ball upon touching the
rod becomes charged ; the charge on the pith-ball and rod
are then alike; this causes the repulsion, illustrating the
law that

Like charges repel each other.

Static Induction.

A long stretch of time intervenes between Thales and
Queen Elizabeth's reign in England. Dr. Gilbert, her

court physician, unearthed the statement of Thales, re-

garding amber, and experimenting further discovered
that glass, sealing-wax, sulphur, etc., would, when rubbed,
also attract light substances to themselves like the

amber.
Gilbert tried metals, but he did not know that the

charge excited in them leaked away into his hand and
body and prevented any attraction from being exhibited.

If a rod of sealing-wax is rubbed on flannel the pith-

ball will behave in the same way towards it. Flying to

it, resting and immediately leaving. The charge on the

sealing-wax was communicated to the pith-ball as in the

first case; both then repelled each other, and the pith-

ball, being lightest, was thrown off.

If while the pith-ball is being repelled by the sealing-

wax the glass rod is brought near, the pith-ball will be
attracted to it. What the sealing-wax drives away the

glass rod attracts.

'{/*.s

The Conduction of a Charge.

The additional fact not comprehended by him was that

there are two great classes of bodies, generally speaking,

—one class, like sealing-wax and glass holding a charge;

the other class, like the rods of metal he used, allowing

it to pass away. In other words, bodies may be divided

into the following:

Conductors,
Non-conductors.

Between the two may exist materials which do not

allow electricity to pass very freely through them, yet are

not insulators; they are called partial conductors—wet
wood, earth or the human body being fair examples.

Positive and Negative Electricity.—A pith-ball supported

If the opposite is tried (while the pith-ball is being
driven from the glass), it will be drawn towards the

sealing-wax. The electricity on the glass and that on the

wax act oppositely on the pith-ball. Their charges must
be different; we call that on the glass positive, and that

on the sealing-wax negative. The pith-ball, when full of

positive from the glass, swings towards the negative on
the wax; in other words,

Unlike charges attract each other.

QUESTIONS FOR REVIEW.

(1) What is the difference between static and dynamic
electricity ?
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(2) Whose name was first mentioned in the history of

electricity ?

(3) What did Dr. Gilbert discover ?

(4) How may bodies be classified electrically ?

(5) What are the two general laws governing static phe-

nomena ?

THE NEOSTYLE.

A satisfactory process or machine for duplicating a

number of copies from one original writing, drawing, etc.,

impossible, to distinguish a copy produced by this process

from an original.

The Neostyle Co. makes machines in various styles, all

embodying the same principle but varying in speed and
price.

An office having a large amount of this work to do
would have use for an Automatic machine as illustrated in

Figure 1. This machine throws off the copies automatic-
ally and practically works on the principle of a printing

press. The original is either written with a pen or type-

writer on a sheet of patented paper. All the operator has
to do is to take the original writing, place it on the plat-

Method of Operating Neostyle. Universal Neostyle, Closed. Automatic Neostyle.

Tff£T

GlSTCTNFRS & KIABCRS PATENTS.

-*—*\^— OF ANY ~~»».

WRITING, TYPEWRITING

SIMPLE, DURABLE.

S^tfES

Universal Neostyle, Open.

has been a long-felt want. In almost every office the

necessity arises for reproducing copies of either circular

letters, notices, orders, etc., and to write a number of

copies one at a time is a laborious, tedious operation,

and a waste of time. Many attempts have been made to

supply the demand for a machine capable of reproducing
any number of copies, but the difficulties encountered to

produce a machine adapted to all requirements have been
hard to overcome. The old Hektograph worked well for

a small number of copies and when the temperature was
just right, but when the weather was too hot or too cold,

or when a large number of copies were required, it was
found inefficient.

We illustrate in this article a duplicating machine man-
ufactured by the Neostyle Co. of 96 Church street, New
York, which we unhesitatingly pronounce the solution

of the problem. The Neostyle Duplicating Apparatus
is extremely simple and easy to operate and the work it

produces is simply perfect. It enables any boy to pro-

duce from one written or typewritten original 2,000

copies and the work is so perfect that it is difficult, if not

Neostyle Outfit.

ten of the machine and operate the lever and feed in the

copies. The machine automatically prints and discharges

the printed copy, and the entire work of the machine is so

completely automatic that a child who has never seen a

machine can take off the copies, and with a little practice

can get up to a speed of 2,000 per hour.

For those offices where there is not so much duplicating

to do, the Neostyle Co. manufacture a machine which
they call the Universal Neostyle, as shown in Figure 2.

This operates on the same principle as the Automatic,

except that the impression is produced by passing a roller

over the stencil. The copy is discharged automatically

into a basket or any convenient receptacle which can be

placed under the machine. The speed on the Universal

is not so great as on the Automatic, but the work pro-

duced is as good though it requires a little more care to

operate it. The Universal is very convenient to use.

The entire machine is supported on a pedestal which can

be placed in a corner of an office taking up but about a

square foot of space. It can be opened and operated in

a few seconds and can be instantly closed if the operator
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is called away. It is certainly a most convenient ma-
chine, and from the fact that nearly 40,000 machines

have been sold shows that it is appreciated by the public.

For those having only occasional use for a duplicating

machine the Neostyle, put up in box form, as illustrated

in Figure 3, will answer the purpose. This machine costs

a little less than the Universal and answers the same pur-

pose, excepting that when it is desired to use it, you have

panies for the avoidance of accident has brought upon the

market the Sterling street-car fender, manufactured by
the Sterling Supply and Manufacturing Company, dealers

in street railway supplies, 141-155 E. 25th St., N. Y.
City. They occupy the third floor of the Lexington Av-
enue cable station. The Metropolitan Street Railway
Company, Broadway and Third Avenue Cable roads of

New York use the Sterling fender with the greatest satis-

Sterling Fender.

Sterling Sand Box

to open out the various parts and find a suitable place on

which to operate it.

The editor of this paper is using one of the Universal

Neostyles and unqualifiedly endorses it as being, in his

opinion, the best duplicating apparatus on the market.

THE STERLING SUPPLY AND MANU-
FACTURING COMPANY.

The universal adoption of car-fenders by traction com-
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faction. It is designed and constructed so as to be car-

ried a short distance above the road bed. There is but

little chance of obstacles passing under it and reaching

the car wheels. There is no risk of having it smashed by
other vehicles, as it is attached to the car truck beneath,

away from injury. The risk to pedestrians hurrying

across crowded thoroughfares is reduced to a minimum
by the use of the Sterling fender. The illustration shows
its principal features, method of application and appear-

ance when in position.

and Manufacturing Company is the best on the market.
It is rectangular in shape and notes the direction of its

car, the number of fares and the sum total of fares.

This register presents a fine appearance, never gets out of

order and operates wherever installed to the credit of the

manufacturers. More than twelve thousand Sterling

Standard Registers are being used. Cars in New York
city to the extent of twenty-five hundred make daily use

of them. These registers are made single and double.

The manager of the company is J. H. Carson ; Perry

New Numeral Register.

Sterling Safety Brake.

The Sterling sand box seen in sketch is of a very prac- Tiffany, vice-president ; William Tiffany, secretary and

tical construction. It is supplied with a circular valve

and adjustable tube and a device for swinging the rubber

tube clear of the wheel and track. Many sand boxes are

built by other concerns which will not allow the sand to

flow freely. In the Sterling sand box the sand is always

loose and free to move. This appliance is simply and

substantially built, all parts incurring strain being made
of tough malleable iron. Sterling sand boxes are used

by the Brooklyn City Railway Company of Brooklyn, N.

Y., the Consolidated Traction Company, of New Jersey

and the Metropolitan Traction Company of New York.

The largest and best equipped roads in this country find

the Sterling sand box an indispensable part of their cars'

outfitting. They use it because it is simple, durable, eas-

ily Handled and operates without hesitation.

The sterling s ifety brake for electric traction or cable

systems is employed by all important street-railway compa-
nies. It has a double-chain connection and double-sprocket

wheel (see sketch), thereby instantly affecting the brake-

shoe. Its action is certain and rapid and its mechanism
enables it to operate with tremendous power. The use

of gearing between the brake post and large sprocket

means a great mechanical gain to the motorman or grip-

man. A car can be instantly stopped and the muscular

exertion of the] operator, in bringing the car to rest, re-

duced very materially. Every part of this superior

brake is thoroughly tested, making it when assembled

strong and smooth in action

treasurer. Representatives of the sales department are:

Lewis E. Robert and F. A. Morrell. Mr. J. A. Mac-
Donald represents the general steam and railway supply
department.

A FAMOUS WIRE MANUFACTURING
CONCERN.

THE Okonite Compa-
ny, Limited, with of-

fices in the Postal

Telegraph Building,

253 Broadway, New
York, represents one
of the most promi-
nent manufacturers

trade mark.
()f i nsu lateJ wires

and cables in the world. They control twenty-nine let-

ters-patent in the United States, Canada, England and
France, as well as other foreign countries. The trade-
marks for Okonite, Candee aerial wires, Manson and
Okonite tape, commercial wire and Acme lead cables are
owned by the Okonite Company, Ltd. Upon scientific

tests the Okonite insulated conductors have shown re-

sults surpassing the expectations of interested purchasers.
The wires and cables are soaked for three days after

manufacture in vats of water and then exposed to a

The new numeral register built by the Sterling Supply double test—that of the reflecting galvanometer and
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from a two to thirty thousand-volt current. This test is

unusually severe and will at once indicate the presence of

an existing fault. The Okonite Company never allow

any wire to leave the factory that has not undergone a

rigid inspection. It is on account of this absolute relia-

bility of their insulated wires that contractors use Oko-
nite almost exclusively. Architects and builders recom-
mend it on every possible occasion, regarding it as es-

sential to the thorough equipment of office buildings,

hotels, apartment houses and private residences.

trolley feeder system with a theoretical loss of five per
cent., I must yet insist on the importance of the rail re-

turn. Down in Syracuse we use the soldered bond with
no track feeders on the permanent way. The bonding is.

of four per cent, capacity and double throughout. The
congested district of the city, the common centre, is not
(as it should be) bonded to equal the capacity of the rail

section. Our financial backing has not been educated to

that extent as yet and would regard such an outlay as ex-

travagance. The whole track, however, is in such a con-

A Corner of " Okonite " Factory.

The purposes to which this wire has been applied

would cover a long list. Its successful use on special oc-

casions and in open competition has brought it a diploma
and a gold medal. For telegraph, telephone, electric

light and railway systems, motor circuits, central stations,

police and fire alarm telegraph, burglar, secret service

and other systems it has won distinction and fame; and bet-

ter than all, the confidence of the entire electrical profes-

sion. Its uses are so varied that a full list of them would
resemble a national petition. In high class work it has no
difficulty in showing its superior qualities. For military,

naval and sea service it stands closely by its guarantee,

though no usage is harder than that experienced by wires

exposed to dampness, sea-air and possible corrosion.

Mr. Willard L. Candee and H. Durant Cheever are man-
agers of The Okonite Company; Mr. George T. Man-
son, general superintendent.

TRACK BONDING.—Concluded.

A water-works system which was so la : d out that 10

per cent, of the power at the station was spent in over-

coming friction in the mains, would not be regarded with

much favor. On the same principle, a street railway

system on which a similar percentage of the power is lost

in the rail should hardly be considered as a perfect ex-

ample of electric railroad practice. Yet I will venture
the assertion that there are not more than a score of roads
in the United States today that can prove a more satis-

factory condition of affairs. The trolley feeder systems
are carefully calculated, but the rail is bonded, how little

or how well is immaterial, the ground will take care of

what slops over.

With all due deference to the ideas of the track man,
whose greatest glory is in a perfect roadbed, and to those

of the electrical engineers whose hobby is a complete

dition, where the above-named boud has been used, that

a low reading voltmeter has failed at any time to detect

a difference of potential between water pipes and rail,

and the Western Union Telegraph Company, with its

keen nose for electrolytic action, has been unable to lo-

cate a drop between their lead covered return and the

iron of the rail, the attempt being made with an instru-

ment reading to i-iooth of a volt.

The importance of a true metallic return cannot be

overestimated. Where the chance for corrosion between
band and rail is allowed to remain the certainty of an in-

terrupted contact one day is assured. The jar produced
at the joint by the impact of the car-wheels results in

vibration enough to loosen fish-plate bolts, and in the

natural course of events must loosen rivets as well.

The rail should be one mass of continuous metal

throughout to give permanency of electrical contact. It

-must therefore be homogeneous. To make it so some
process of brazing or soldering must be adopted. The
former process has been found impracticable except in

cases where it is possible to take advantage of wilding

currents, or return currents of immense volume. These
can be obtained ordinarily only at the power station, or

by a large expenditure for special wilding apparatus.

With these considerations in view the conclusion is

forced upon us that the really practicable process is to

solder the bond to the rail. Experience has proven it

economical in first cost, and most desirable in the char-

acter of the results obtained.

The current carrying capacity or the number and sec-

tion area of the bond conductors should depend upon the

location of the track, many and large for the crowded
districts and at the points where the great volume of re-

turn current flows before entering the return feeders to

the power house, of smaller number and capacity in the

outlying districts.
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G. E. Surface Contact System, Showing Stretch of Track in Yards of General Electric Company's Works at Schenectady, N. Y.

G. E. Surface Contact System, Showing Automatic Magnetic Switches in Temporary Manhole.

SURFACE CONTACT STREET RAILWAY SYSTEM.

The introduction of a commercial electric traction sys-

tem, involving the principle of surface contact, while elim-

inating the distinguishing features of the overhead and
underground contact systems, is an event which street

railway men have long been expecting and which is now
an accomplished fact. Experiments stretching over many
months have been carried on at Schenectady, N. Y., and
the occasion of the visit of Lord Kelvin, was taken ad-

vantage of by the General Electric Company to make
public their successful outcome.
The demand for a commercially practical system of

surface contact electric traction has existed since electric

traction was first introduced, but such a system had to

come to its appointed place after the overhead and un-

derground contact systems. Various schemes have been
evolved in the past which have either been discarded as

impracticable or have appeared before the demand for

them has become acute enough to encourage their devel-

opment. Today the demand for a surface contact sys-

tem exists, and, peculiarly enough, this demand comes
from Europe. In an European city the first practical

surface contact electrical railway is already far advanced
towards completion.

The experiments at Schenectady have been carried out

upon a stretch of the track which forms part of the ex-

tensive factory tramway system of the General Electric

Company's works. As the illustration shows, the addi-

tion to the roadbed between the rails of the track con-

sists simply in two parallel rows of iron disks, convexed
to a height of about one inch above the level of the rail.

The car shown in the illustration is a simple factory

tramway to which the controller, motor and storage bat-

tery equipment have been fitted. It may be said here

that the General Electric Company is now engaged in

changing over to the surface contact system the entire

trolley tramway system in its yards.

The main requirements in a surface contact system are

four: low cost of installation and maintenance; absolute
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absence of current from all disks not covered by the car;

freedom from leakage of current, and reliability under all

possible conditions of weather, service and location. It

is the attempt to meet simultaneously all these require-

ments that has rendered the problem one of considerable

difficulty, demanding long study and costly experiment

to overcome.
In the G. E. surface contact system it is claimed that

the requirements are adequately complied with, and from

and E', the positive contact plates, placed equal distances

apart, a little less than one-half the over-all length of the

shoe.

C, C, C" represent the automatic magnetic switches,

and D, D' and D" their armature or contact makers. F

is the positive or collecting shoe, E the negative or re-

turn shoe, and C the track return. H and K are switches

which form part of the controller, the latter connecting

in or cutting out the cells of a small storage battery,

G. E. Surface Contact, Showing Shoes on Car Track.

the description which follows this will probably be ad-

mitted.

The only live portions of the G. E. surface contact system

on the street surface are the contact plates immediately

beneath the car. This is true whatever the position of the

car and whatever the speed—each plate in turn communi-

cating current to the motors and becoming inert as the

contact shoe on the car leaves its surface. These con-

tact plates are placed in parallel rows between the two

rails of the track and are set alternately. In the illustra-

which is used only to energize the coil of the first switch,

through the pla'-.e over which the car passes in starting.

After the armature of the first switch has been raised into

contact and the line current has completed its circuit,

the battery is cut out by the forward movement of the

controller handle. In the diagram the car is to move to

the right and all the magnetic switches are open. The
handle of the controller is turned to the first notch and

switches H and K are closed. Current from the battery

flows through a small portion of the motor resistance to

rmnrTT
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G. E. Surface Contact System, Showing Surface of Street and Sections Through Positive and Negative Plates.

tion the positive or communicating disks are on the right,

the negative or discharging disks are on the left, one of

each between two of the others. Each positive contact

plate is made alive by the operation of an automatic mag-
netic switch which, instead of being placed in immediate
juxtaposition with its plate or opposite it, outside the

track, is placed in a manhole with a large number of

others, each connected to its own respective plate.

Through each negative plate is performed the double

duty of closing the contact in the switch which "cuts in"

the positive plate and of receiving the return current

from the motors. Fig. 2 shows the arrangement of the

plates on the street surface.

The operation of this system will be understood from

the diagram, Fig. 3, A* A", and the negative plates B, B',

the shoe, thence to contact plate A, and the coil C' com-

pleting the circuit to the ground. The coil C' thus en-

ergized raises the armature D', closes the circuit through

the automatic switch, and the line circuit completes it?

path through the motors and through the greater part oi

the motor-starting resistances, shown by the arrows,

through the positive plate B and shoe F. Part of the re-

turn circuit goes to the storage cells, which are kept con

stantly charged, and part through shoe E, negative con

tact plate A' and coil C' to ground, keeping the lattei

energized and the automatic switch closed so long as th<

shoe remains on contact plate A'. Moving the controllei

handle forward from the first notch to the second note!

opens the switch K, cuts out the battery and sends a',

the return current through the coil C
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The shoes E and F in the diagram are a little longer

than the distance between contact plates. Thus when
the car moves forward slightly the shoe will be in contact

with the two contact plates A and A', and the return cir-

cuit will divide, half going through coil C and half through
coil C, energizing both, and closing the armatures in the

switches D and D'. The car moves forward and the shoe

passes beyond the contact plate A'. The circuit in the

coil C is broken, the armature D' drops, cutting out en-

reduced to a minimum. In the course of the experiments
this switch has been subjected to the roughest possible

usage and has withstood it unharmed.
If the leakage is great an arc is likely to form when the

armature of the switch drops, and so long as this is held
the contact plate in the street would remain alive, while
the arc would burn the switch. It is not practicable to

allow the armature to drop far enough to break the arc,

and, to extinguish it, the magnetic blow-out principle is
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tirely positive plate B', leaving it dead but allowing 1!'

still to receive current through the closed switch at D.
Shoe F, moving forward, then makes contact with plate

B, before it leaves plate B' and the current is uninter-

rupted in its flow.

The automatic magnetic switch is the heart of this sys-

tem. It has been designed to endure under the severest

strains, and to act with such uninterrupted precision that

the working of the system may not be impaired. The
development of this automatic magnetic switch marks a

decided step forward. Mechanically the switch is sim-

ple, strong and durable, with all chances of derangement

brought into play. By the use of this, retention of this

arc is impossible ; but there is also the possibility of an-
other arc forming in case of accidental ground on one of

the leads to the positive contact plate, or if the forward
switch fails to close when the handle of the controller is

on the first notch, giving a path to ground through the

battery. This is also taken care of by the magnetic blow-
out. All surface contact systems have similar conditions
to meet, but none have incorporated the magnetic blow-
out principle.

The form ot the contact plates is shown in Figure 2.

They are first set in iron boxes and then surrounded by
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insulation. The contact plates consist of two parts, a

wearing piece screwed into a support and held by a spring

washer. This wearing piece can be removed readily with-

out disturbing the support. The standard shoe is thir-

teen feet long. Its shape and suspension is shown in the

sketch, Fig. 5, the ends being curved upward slightly to

prevent catching. The shoes are supported from the axles

and have a slight upward and downward movement to al-

low for any irregularities in the height of the contact

plates. The amount of drop in the shoe is regulated by

being no longer doubtful of the issue, business men regu-
late disbursements as recommended by experienced elec-

trical engineers. The conditions for earning high
dividends are good from the start and as a consequence
the plant becomes a paying investment to its organizers.

The Toledo Traction Company represents $2,000,000
in preferred and $4,000,000 in common stock, in addition

to §5,000,000 in bonds.
Mr. N. B. Ream, of Chicago, is president. The road

operates over 120 miles of track with 119 closed and 100

Trans-Mississippi and International Exposition Building.

a set screw.

The automatic magnetic switches are grouped in man-
holes, where inspection can readily be effected. Fig. 4
shows a group of these temporarily arranged for exhibi-

tion. Each manhole will contain about twenty switches,

and the wires from the contact plates to them will be pro-

tected in similar manner to underground wires for any
other purpose.

The battery on a car consists of ten cells with normal
capacity of fifty ampere hours at five amperes. It is

equal to all emergencies, being called into requisition

only momentarily, while being charged; the remainder of

the time the controller handle is on the first notch.

A close examination of the design and operation of this

system will show that it possesses many striking advan-
tages. The operation of the automatic switches is per-

fect under all conditions, as the full line voltage can be
secured to close them and they open by gravity. There
is no possible chance of the contact remaining electrified

after the car has passed, as by the use of the blow-out on
the switch and the switch itself, which opens as soon as

the current is shut off, all danger and trouble due to live

contacts is eliminated.

Grouping the switches in manholes renders the work-
ing part of the system easily accessible for inspection.

In the city of Monte Carlo, in the principality of Mo-
naco, this system is being laid down by the Cie Francaise
Thomson-Houston over a distance of about three miles.

It is expected that this will be in operation very shortly.

A MODERN TRACTION CO.

The Toledo Traction Co., representing a combination
of six street railways, have equipped a station with every
modern appliance required for power and light. In the

illustration the interior of the plant may be seen. Four
1000 K-W. generators for 3-wire system; seven Fort
Wayne 150-light arc dynamos; four 500 K.-W. General
Electric direct-connected generators, and engines ample
in power and of first-class construction, complete the

machinery comprising this entire plant. It is highly de-

sirable to have mechanism that is neither faulty nor ex-

perimental in character form the elements of a good
equipment. The first expense is necessarily high, but it

is low compared with the ultimate cost if this fact is not
appreciated. At present the features of electric light

and power plants are of a most substantial character;

open cars. With the present management the people
receive every satisfaction that a well conducted and en-

terprising traction company can give.

TRANS-MISSISSIPPI AND INTERNATIONAL
EXPOSITION.

The above-named exposition will be held in Omaha
and cover a period extending from June to November,
1898.

The building is 304 feet front by 144 feet in depth.

There are triple entrances on the main floor level in the

centre of the main front, and similar groups in the cen-

tres of the east and west fronts, with four emergency
exits in the north wall. In front of the building, flanking

both sides of the main entrance, is an open portico six-

teen feet wide, running the entire front of the building.

The centre entrance feature projects beyond the portico,

thus forming the grand entrance vestibule. The main
floor covers the entire area of the building. Above is a

gallery thirty-two feet in width, extending around the

four outer walls. The gallery is reached by spacious

staircases located in the front corners of the building.

In the rear corners are commodious toilet rooms. This
leaves a high central court 248 feet long by 80 feet wide,

lighted from the sky-lights and clere-story windows above
the roof.

The entire building will be a series of yellow and ivory

tones, growing more intense as they reach the top, cul-

minating in the dull golden statuary, full of primitive

vigor, which surmounts the building and symbolizes its

use. The building was designed by Dwight H. Perkins,

architect, Chicago.

OTIS ELECTRIC ELEVATORS.

The Otis electric elevators for freight and passenger
service may be regarded at present as indispensable ad-

juncts to the thorough equipment of a factory, business

house or home. The illustration shows the general ap-

pearance of car and lifting device as designed by Otis

Brothers & Co., 38 Park Row, N. Y. The freight and
passenger car outfits differ from each other merely in car

construction ; the driving mechanism being exactly similar

in either case.

The engine is of the drum gear type, with worm and
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screw driving mechanism. The worm wheel is made of

phosphor bronze, and the screw of solid steel forging.

For heavy duty and high car speed double worm and

screws are used to minimize the friction. The machine

is provided with both mechanical and electrical brakes.

tached to the elevator engine a limit switch, which abso-

lutely fixes and determines the amount of current which

can flow into the motor. A safety device is placed in the

supply line to the machine to guard against the burning

out of the motor, by reason of any sudden increase in the

The automatic electric brake operates so as to stop the quantity of current flowing through the lines. An auto-

car gradually and easily, in case the current should from matic safety stop motion of mechanical operation is at-

any cause be cut off or interrupted. There is also at- tached to the drum shaft of the elevator engine; so
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arranged as to stop the car at the upper or lower land-

ing, independent of the operating device. A slack cable

safety device is attached to the engine to prevent the

cables from unwinding should the car meet with an ob-

struction in its descent. The operation of this device

automatically and gradually brings the car to a stop in

case the lifting cables shall from any cause whatsoever
become slackened.

made from conventional methods and the perfect system
of assembling they have adopted place their apparatus
far above the general run of mediocre machinery. Slow-
ness of speed, perfect radiation and well-wearing brushes
and commutators have secured for the generators a repu-
tation from practical engineers that is exceedingly valu-
able.

Electrical engineers know of the Walker machines

The Walker Generator.

Circulars supplied upon application, and references

from the proprietors of the largest buildings, apartment
houses, etc., in New York and other large cities.

WALKER RAILWAY GENERATOR.

The Walker Mfg. Co. have long since realized the value

through their fineness of regulation and popularity among
station men. The general public hear of them when a

new building is to be equipped with the latest and best

machinery; the Walker lighting plants being on a par
with the best the market affords. Communications sent

to the Walker Mfg. Co., of Cleveland, Ohio, will be
promptly answered.

r^-

Walker Armature Complete.

of a reliable, efficient and well constructed railway gen- Winfield, Iowa.—Telephones and electric lights will

erator to traction companies. The departure they have probably be established here.
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THE FUTURE OF THE OVERHEAD SYSTEM OF
ELECTRIC TRACTION.

It seems to be a generally accepted belief that electric

traction has come to stay, and that the present overhead

system will continue to be used unless a radical depar-

ture takes place. This departure may be either in the

form of an underground open conduit system, third rail

system or automatic block system. The vast progress

made in electric railway work is such that we need feel

no fear or doubt regarding its ultimate adoption to the

exclusion of steam, cable or compressed air. But in

spite of this sense of surety there is at present a feeling

of concern among traction companies because they know
that a change is bound to occur from the present over-

head system to one which meets the exigencies of street

traffic with all the efficiency of the overhead system but

having no pole, no wire, or other unsightly appendages.

The past agitation which existed in a great many of our

large cities has died away to such an extent that traction

companies need not anticipate any further disturbances

due to a highly developed public sense of aestheticism.

The question at present is one which proceeds from
themselves, has been considered and will be solved in the

near future by those connected with street railway enter-

prises. There are three systems in vogue at present,

two of them operating to the entire satisfaction of the

public and, in a financial sense, the proprietors also; the

third, however, the automatic block system referred to

above, has not been adopted or given a real practical op-

portunity to exhibit its strong points or deficiencies.

It would have been a good idea for one of the members
of the American Street Railway Association attending

the convention at Niagara Falls to have read a paper
treating of .the future of electric traction in the light of

the overhead, open conduit, third rail or automatic block

systems. A very large, well known and wealthy corpora-
tion has been conducting some very important experi-
ments with an automatic block system of electric trac-
tion. The erection of a road of the open conduit type,
stretching from one end of New York City to the other,
indicates the practical success and absolute confidence
capitalists have in what was once deemed an unreliable
and difficult system to erect. The New Haven & Hart-
ford R. R., in their experiments with a third rail system
of electric traction, have shown that they regard this as
the most positive of the lot and possibly the most prac-
tical. Is it strange, therefore, that the future history of
electric traction is still an undiscovered country when so
many possible systems may be employed and are being
advocated by the representatives of wealth, enterprise
and progress? The present overhead system has practi-
cally reached its limit. From the chaos that once pre-
sented itself a healthy outcome has resulted; the details
of trolley and track construction are carried out with
every attention; the motor, car and feeder systems have
now reached a high point of perfection. There is but
little left in that field of work to improve, and, from all

the possible systems which have been experimented with
or installed, a conclusion may be reached as follows: long
distance suburban roads are best equipped with an
overhead system; city roads running through crowded
streets will necessitate the employment of either an open
conduit or an automatic block system; for long stretches
of road reaching to points hundreds of miles away either
the overhead or the third rail are undoubtedly the best.

These final conclusions may at least show the trend of
modern opinion. They may illustrate the peculiar fitness
of a certain method of traction to circumstances and sur-
roundings which will guide an investor to that system
worthy of adoption and development.

THE ELECTRIC TORPEDO BOAT.

The American, French, English and Spanish navies
have been experimenting for some time with torpedo
boats. A great many curious types have been built in

consequence. The Americans with their highly devel-
oped sense of the mechanic arts have approached closer
to the solution of this interesting problem than the rest.

Two important torpedo boats have been produced—one
by Nordenfeldt, the other by Holland. No torpedo
boat of a purely electrical character is at present being
tested or seriously considered. A hybrid type, one in

which both steam and electricity are employed, has met
with some consideration. In this case, while the vessel is

above water, the steam-engine operates and drives the
dynamo and charges storage batteries. When the boat
is about to descend, the man-hole is closed, the engine
shut down and the accumulators send their energy into
the dynamo, operating it as a motor, and thus propelling
the boat. It would seem as though a well-made vessel
with large enough accumulators wouid be perfectly capa-
ble of executing all the manoeuvres required without re-

course to steam-power. This question seems to be one
of ampere hours entirely, and it would surely seem as
though the weight of a boiler, engine, storage batteries
and motor would be greater than that of a set of accu-
mulators and motor alone. The convenience and com-
pactness of an electric equipment are certainly the fac-

tors required in any case touching upon torpedo boat
outfitting.

One of the dangers arising from the use of the horse-
less carriages is the employment of petroleum as a mo-
tive power. Attention has been called to the inflam-
mable nature of the vapor given off by some of the more
volatile forms of petroleum and has called for special care
handling and storing them. The danger is small in elec-

trical carriages, and in both forms it will undoubtedly be
greatly reduced in course of time.
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PAPER ON "LOW JOINTS—HOW TO PREVENT
THEM."

By C. Loomis Allen, Syracuse Rapid Transit Co.,

Syracuse, N. Y.

Nearly every street railway company has a stretch of

poor track, which for good reasons it is trying to use for

a term of years or until such a time as it is possible to

rebuild with what is now called " permanent construc-

tion," and the greatest of the trackman's troubles in

keeping this track in a condition for the operation of

cars is the joint. In the majority of cases if the joints

that were placed on the rail at the time of the construc-

tion of this track remain in use the bolts will become
loosened and at a great many joints shear off. The sup-

porting ties may be tamped solid, yet the joint will hold

its proper place for only a short time.

In Syracuse, last fall, during our reconstruction, we
had a street 4500 ft. long, in which were double tracks.

The structure was a 47 lb. stringer rail upon 5 in. x 7 in.

pine stringers, the ties supporting the stringers every 5 ft.

It was our aim to save as much of this structure as pos-

sible and yet have a track structure in the street which
would survive a period of five years' traffic. At the end
of that time it is hoped that all the sewers, water, gas
and conduits will be in the street, so that permanent con-

struction can be built without being ruined during the

process of construction of these underground structures.

The paving was removed and the stringer rails con-
signed to the scrap heap, the stringers and ties lowered

2^ ins. below the original grade. Ties were introduced
between those under the stringers so that the spacing
under the stringers was 2^ ft. between centres. To the

stringers were spiked the Johnson Company's 66^ lb.

girder rail which had been removed from track by reason
of failure at joint. This rail had been laid on chairs and
had become so worn at the joints that it was doubtful
whether it could be used; but, aside from the deflected

ends the rail was in good condition and not worn out.

The ends of a great many of these rails were tested for

deflection previous to laying and in many cases T
3
6

in.

deflection was found. What effect traffic would have upon
the ends of the rail after placing upon them the Weber
joint was a result that was awaited with much interest.

This joint was purchased with the idea of benefiting the

rails, bringing them up to grade and in proper line. The
rails were laid with broken joints with rail ends butted
tight. No trouble was encountered in placing the joint,

and the track structure was completed and paved in. It

was our intention at the time of construction to operate
on the track a day or two previous to replacing the pave-
ment, and then to tighten the bolts once more firmly.

The conditions of traffic would not allow this and the
structure was paved in without this second tightening.

At first the cars which were operated upon this track
pounded considerably at every joint. As the construc-
tion of this track was completed just before the final

freeze-up last fall the pounding was made more prominent
by reason of the frost holding the track structure firmly.

In the spring, after the frost had left the ground, the
rails were examined and although no metal was restored
to the head of the rail the ends of the rail had been
brought up to grade and line. The bolts of some of these
joints had become loosened, so the paving blocks were
removed at the joint and the bolts thoroughly tightened.
This track is not as good a track as our standard 9-in.

construction, but we have saved from the scrap heap
rails 'that, without the use of these joints, could not have
been used as relaying rails. This construction, we be-
lieve, will do the work we expected of it, i. e., the carry-

ing of traffic for a period of five years.
- During the past four years girder rails 9 ins. in height,

with brace plates and with joint plates of varying dimen-
sions as to thickness and length, have been considered

standard material for permanent construction, but the
joint is still the weakest portion of the track structure.

Three things that are important in the solution of the
joint question are as follows :

1st. Materials used in track construction.
2d. Manner of supporting the rails.

3d. The location of the joints in relation to each other.
In the purchase of track material for 9-in. construc-

tion, if the rails are all that are considered and the selec-

tion of a suitable joint for the rail is passed upon lightly,

one would naturally buy that which would give to him
track material at the lowest cost per foot of single track,

i. e., the joint would be the cheapest joint purchasable.
The other appurtenances aside from the rail would receive
like treatment. But if, on the other hand, a good track
structure throughout is desired with a minimum cost of

maintenance after the track coustruction has been turned
over for operation, due consideration will be given to all

track appurtenances before final decision is made to pur-
chase cheap material. Good material throughout is

necessary to good construction and without it permanent
construction cannot be had. The best material purchas-
able today will be poor enough after ten years of opera-
tion under electric traction.

Considering that good materials are economical, we
will now turn our attention to the support of the rails.

The support of the rails along the entire length is just as

important as for the rail to be well supported at the joints.

The greater the number of lineal inches of tie-bearing

supporting the rails when the ties are well ballasted and
tamped, the longer the life of the track structure. To
give good support to the rails, ties should be placed as

close together as it is possible to do so and yet give room
to properly tamp with the tamping bars the ballast sup-
porting the ties.

The manner of fastening the rails to the ties should be
carefully considered. Spikes that will give good holding
power and not split or cut the ties so as to injure them
should be selected. The joints in the rails upon either

side of the track should not be opposite each other.

Rail ends of the same section very frequently show, upon
being calipered, that there is a difference in their height,

and when two ends like this are united bv the joint a

pound or blow will result at this joint, causing a weak-
ness upon that rail of the track. If another joint is laid

immediately opposite upon the same ties supporting the

poor joint, no matter with what care or in what condition

the joint when laid may be, this pound or blow will have
its effects upon the good joint, and it will not be long be-

fore two weak spots will appear in the track where, if the

joints had not been laid opposite each other, there would
have been but one; on the other hand, if the joints be laid

broken the pounding is transferred by the axle of the car,

not to the weakest spot on the opposite rail, i. e., the

joint, but to the solid portion of the rail. The cost of

maintaining to proper grade and line track laid with bro-

ken joints is not so great as track having joints laid op-

posite, as when once repairs are needed the latter will re-

quire attention a greater number of times. In the con-
struction of permanent track today street railroads have
the joint question to face only half as many times as they
did three years ago. Sixty foot rails have cut the joint

question in two.

We are laying in Syracuse the following construction at

the joint, and from it have had no trouble: the joints are

laid broken with rails butted tight. Corrugated joint

plates, r
9
jr in. thick and 36 ins. in length, are bolted tight

by means of twelve 1 in. bolts, the nuts of which are held

in place by the Young gravity nut lock. The ties at the

joint are laid to form what is known as the three tie

joint; the centre tie supports the rail ends equally, and the

other ties are laid so that the ends of the joint plates are

supported upon the centre of the ties, thus giving three ties

supporting the rail underneath the joint plate. The spac-

ing under the rails, aside from the joint, is
'j

9^ ft. be.
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tween centres of ties, giving thirty-two ties to every 60
ft. of track. The ties used are Southern yellow pine, 6

ius. x 8 ins. x 8 ft. , and they are supported by i ins. of

broken stone ballast.

The question of low joints cannot be solved by simply
considering the joint alone, nor by considering everything
else and omitting the joint. The whole track structure

must be considered. The subgrade upon which the ballast

is placed must be made perfectly firm. The ballast must
be of good thickness to give proper subdrainage and thor-

FRICTIONAL AND INDUCTION MACHINES.

LESSON LEAVES
FOR

THE AMERICAN SCHOOL OF ELECTRICITY.

BT NEWTON HARRISON. E. K
When a pith-ball is brought near a charged body, such

as a rubbed glass rod or sealing-wax, etc., the attraction

which occurs must be due to some change going on with-

Removing the Free Electricity. Removing the Charge Previously Bound.

Leyden Jars with Movable Coatings.

oughly rolled to give firm support. The ties should be in the pith-ball; otherwise it would not move,
the best obtainable, and as stated before, the closer spaced Before the glass rod or sealing-wax is rubbed it has no
the better the track structure. The steel rails and their attraction for the pith-ball whatever, bu: after friction

appurtenances used should be of the best material that has been applied and a charge excited it seems that the

Carre Frictional Induction Machine.

money can buy, and when this track material is properly presence of that charge stimulates the pith-ball to move,
assembled the question of low joints should not arise for There is no magnetic attraction existing between the
some time. two, and no unknown influence other than that spoken of
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which is affecting the pith-ball, that is, the presence of a

static charge. In the last lesson, the final conclusion

reached was that only unlike charges attract each other.

Yet the pith-ball has not touched or been in communi-
cation with an opposite charge There must be one
present or the glass rod would not affect it. A pith-ball

would not move towards a positive or negative charge
unless it possessed a negative or positive charge; and, as

we have seen, since no communication has occurred be-

tween the pith-ball and any other body, something extra-

ordinary must have occurred by which the pith-ball with-

out contact becomes electrified. A new principle is there-

fore evident, which is, that a charged body across empty
space will excite an opposite charge in an unelectrified

brass plate; negative repelled to the upper. By touching
the plate the negative is removed, but the positive still

held. When the plate is lifted the positive, no longer

bound by the negative of the rubber, is free to leave.

The brass plate develops two kinds of electricity, positive

below and negative above; this negative being repelled

will leave at once if possible; it is called free electricity,

the positive is held, and is called while in bondage bound
electricity; it afterwards becomes free when the plate is

lifted away. The action of like and unlike charges, of

induction and of free and bound charges is illustrated in

the electrophorus.

The Leyden Jar, or condenser, merely represents an
electrical tank into which electricity is poured until it is

The Greatest Toepler-Holtz Machine in the World

or neutral body. The name given to this remarkable

effect is induction. Not only will a neutral body have an

opposite charge excited in it, but also on that part of the

body furthest away from the original charge develop a

like charge. For instance, a glass rod held near a pith-

ball attracts it. The side of the ball nearest to the rod

is negative; the side furthest away, positive. The pith-

ball, therefore, possesses at the same time opposite charges.

Whenever a charged body is brought near an object two
kinds of electricity are developed in it, and the two kinds

are equal in quantity. Heavy objects that are suspended
will not demonstrate the influence of induction, but a

light pith-ball responds immediately. The law that op-

posite charges attract each other, causes the negative

charge in the pith-ball to move to the side of the ball

nearest to the glass rod, and the law that like charges re-

pel each other keeps the positive charge away from the

glass rod.

The Electrophorus. This principle of induction is illus-

trated in the electrophorus. A rubber plate is excited

with cat's fur and develops a negative charge. A brass

plate, with an insulating handle, is placed upon it. The
finger is rested on the brass plate for an instant, then

removed. If the plate is now raised by the handle and
the knuckle brought near, a bright spark will be seen.

The process may now be repeated without touching the

rubber plate—the brass plate put down again, touched,

lifted again and discharged. The supply of electricity

seems endless, yet the limit is reached when the rubber
plate has lost its charge.

The explanation is this: The rubber plate has a neg-

ative charge; the brass plate resting upon it touches it

only at a few points, the inequalities of the surfaces sep-

arating them by a film of air. Induction occurs and
positive electricity is attracted to the lower surface of the

full and then discharged. The parts are shown in B, C
and D ; a glass jar, an inside and an outside metal coating.

Action. The inside coating is supplied with positive

electricity; the outside coating is affected by induction.

The inner surface of the outside coating becomes negative

;

the outer surface, positive. This positive is free and may
be taken away by touch; it is being repelled by the posi-

tive charge of the inside coating. The negative of the

outer coating remains bound, until we connect it with
the inner coating; the jar is then discharged.

Frictional Machines usually consist of a cylinder, or

plate of sulphur, glass, or hard rubber. A cushion presses
upon it and a row of metallic points, nearly touching, sup-
plies the charge as required. The modern form of static

machines is based upon the work of Holtz and Toepler;
the machine best suited to illustrate the past principles

of static electricity is shown in the sketch as constructed
by Carre. It combines the frictional with the induction
machine.
The Carre Frictional-Induction Machine consists of

two plates turning in opposite directions and nearly touch-
ing. The lower plate produces a positive charge, because
it moves past cushions. The lower comb of the upper
plate is made of metal, and is affected by induction.

Negative electricity appears at the comb, and positive at

the brass knob. The comb, being made of sharp points,

blows all its negative electricity upon the plate. When
the upper plate turns, this negative passes under the up-

per comb. The comb is affected by induction and de-

velops positive; the knob connecting to it becoming neg-
ative. The upper comb blows positive on the plate and
neutralizes the film of negative electricity spread upon it

by the lower comb. The lower knob is always positive;

the upper, always negative. This type of machine, there-

fore, combines the purely frictional with the inductive.
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The lower plate continuously supplying a positive static

charge, the lower comb, by induction, blowing negative;

the upper comb, positive, thus leaving both above and
below on each knob respectively, negative and positive

electricity. The upper comb, in addition, serves to clean

the plate of any charge that may remain.

of a charge has for its neighbor may account for this phe-
nomenon. In certain cases a dynamic current will act

similarly, but under such circumstances its nature has
been greatly changed and the speed with which it moves
back and forth in the circuit approximates 20,000 a

second.

Receptacle.

#
I

Hook in Position. Attaching Hook.

1

GENERAL INCANDESCENT
ARC LICHT COMPANY

SPECIALTIES.

Bergmann Radial Voltmeter and Ground Detector. Front and Back. Bergmann Radial Differential Voltmeter Switch.

QUESTIONS FOR REVIEW.An electro-static charge remains on the outer surface
of bodies. The Faraday cylinder is an example of this,

and the charge always found on the outer surface of a (
r
)

Wliat 1S induction ?

hollow metal sphere. The repulsion that each increment (2) What is meant by free and bound electricity ?
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(3) How does the electrophorus operate ?

(4) Outline the operations of a frictional machine ?

(5) Why is no friction necessary in a Holtz machine ?

(6) How does a Holtz machine operate ?

THE GENERAL INCANDESCENT ARC
LIGHT COMPANY.

Among the many useful specialties manufactured by
the General Incandescent Arc Light Company may be
mentioned their Fire and Water-proof Attaching Hook
and Receptacle, of which they are sole licensees and man-
ufacturers under the right of the Molendo patent. It is

used for connecting portable electric lights to stationary

circuits, being very useful in breweries, distilleries, dye
houses, mines, tunnels, etc. The handle, with flexible

cord attached, is hooked into the receptacle shown with

and without hook inserted. Secure contacts result, short

circuits are impossible, and even in the dark the device is

safe and reliable. A current of fifteen amperes may be
carried without heating the contacts.

THE TUPPER SECTIONAL GRATE AND GRATE
BARS.

TheTupper grates and grate bars are manufactured by
W. W. Tupper & Co., 39-41 Cortlandt street, N. Y. They
are specially adapted to burn tan, sawdust, coal dust, pea
coal, as well as large coal. The sectional grate averages
sixty pounds per square foot, including bearers, all com-
plete, and saves twenty- seven per cent, of the grate
surface. The grates manufactured under the Tupper
patents have met with great success for over a period of
eleven years. They are used by more than eight thousand
steamers, factories, etc., and have given satisfaction in

every respect—being economical to use. simple to handle
and convenient to adjust. Warping and breaking are not
the characteristics of these grates, free expansion and
contraction being allowed for and strength in construc-
tion removes all risks from blows or weight that may
befall the grate.

The following illustrations show the appearance of the
Tupper rocking and dumping grate and long bar re-

spectively, adapted for all kinds of fuel. A great many

%s^-^ a -naps

Top View of Tupper Grate Bar.

Tupper Dumping Grate. Tupper Rocking Grate.

The Bergmann Radial Voltmeter and Ground Detector
Switches for direct mounting on switchboards are shown
in the illustrations. The handle, indicator and dial only

show on the face of the board. The back of the switch

is mounted on a solid slate base. The visible parts of

the switch are copper and nickel-plated. Both sides are

shown, the back and front of board, in views.

The Bergmann Radial Differential Voltmeter Switch,

for direct mounting on switchboard, connected on the

same lines as the last, supplies a great convenience to

those seeking appliances of simple construction to over-

come well-known deficiencies in a system.

As in the above, only the handle, indicator and dial

show on the face of the board. Both views are shown of

back and front when mounted. This switch is specially

designed for use with differential galvanometers in ob-

taining uniform voltage where several dynamos are run in

multiple on the same system. Two incandescent dyna-
mos used together in a private plant will never cause

trouble or invite risk if started in conjunction with this

switch.

The General Incandescent Arc Light Company, S.

Bergmann, president, have factory and offices at 572-578
First avenue, New York.

references from first-class people have been received by
W. W. Tupper & Co., certifying to the durability and
economy of the Tupper grates.

WESTON STANDARD
ILLUMINATES DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general
principle and are just as accurate as

our regular Standard Poitable Di-

rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a

neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing

influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St., Newark, X. J., U.S.A.

V .»
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THE GORDON PRIMARY CELL speaks for

itself, and we speak for it by guar- <
anteeing it as represented, and
others speak for it because

they have found it to be

as represented in ^
every respect. ^\1|^> hrtbe S£.

Police Sigrnal.Tele-

phone. Telegraph, Bail-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Orordon-Burnham Battery Co.,

82 to 86 WE6T BROADWAY NEW IORR

Gas Lighting by Electricity.
Sialic Electric Machined and

Burners for the Multiple
Syatem.

CHARLES H. HINDS,
MANUFACTURER,

13th and Hudson Sts., N. Y.

TRIO BUILDING.

General Electric Co.'s

HEW I-HT TUBE
With Automatic Vacuum Regulator.

No more Troubles from High Yacmim Tubes.

Simple and Efficient.
Keeps Vacuum Adjusted Automatical!* . Can not

run loo high in Vacuum for Operation. Life
practically unlimited.

Roentaen.Ray Exciting Apparatus: Thomson
lnductoriums, Thomson Roentgen-Ray
Transformer Sets, Fluoroscopes, etc.

Catalogue No. 9050.

Miniature Lamps: Candelabra, Decorative,
Battery and Series. Catalogue No. 9044.

Ediscn Decorative and Miniature

Lamp Department,

(General Electric Co.)

HARRISON. NEW JERSEY.

NQN-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT- .ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U. S, A

The VAN WOERT

=sr." ~c.a(W-*

FOR DENTAL USE.

"THE BEST IN THE WORLD."
Manufactured by

Waite & Bartlett Mfg Co. ofN.Y.

Manufacturers of Surgical and

Medical Electrical Apparatus.

Cst^lcgur with lull description of Van Wocrt
appHr^tu , wiih ie-.iinv>niais. mailrd upon i.p

plication lo those interested in Cata K hure:>is.

All commun;c tions to be addressed to

B. & E. HANFELD, Sole Agents
145 E. 23d St.. New York.

ROCKING GRATES. DUMPING GRATES.

bend for Circular. Mention "Tax Aaa."

THE BEST AND CHEAPEST

GRATE-BAR
FOR ANY KINO OF FUEL.

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Boom 131.

are now operated in

New York City by

this Company .

$6 to $12 per year per

station for interior use, i.e.,

when system is wholly on

patron's premises. From

$90 per year for New York

Citv exchange service.

NEW YORK TELEPHONE COMPANY
15Dey St.. 952 Broadv ay. 1 IS w. 38th st.

e*tte9ootooc9«oo9«0oca«f

LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

Contains 75,000 code words with phrases, numbered 00000 to 74 999. Used by the LEADING BANKERS AND MERCHANTS
throughout the world, and acknowledged the best code extant. Over 3,000 sold since date of issue, January. 1896. THE ONLY
CIPHER CODE ever offered the public in connection with which each purchaser receives bi-monthly a list of those using it.

LIBBER'S APPENDIX. Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.

2 STONE ST.,

NEW YORK.
112 QUEEN VICTORIA ST.

LONDON, B. C.

20 RUE N-D ae NAZARETH,
PARIS.

123a POTSDAMBRSTRAgSB II,

BERI.IX.
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SOME USEFUL BOOKS.
Every Electrical Engineer, Contractor, Central Station Manager and Wire-

man should have a copy of these Books,

DICTIONARY

-or-

Electrical Woflfe,

TERMS and PHRASES.

BY E. J. HOUSTON.

562 Pages. 570 II ustrations.

Price, $5.00.

This book contains definitions

of about 5,ooo distinct Words,

Terms and Phra es, and is as

indispensable to Electricians as

is Webster's dictionary to the

scholar and reader.

Bell Hangers'

HAND-BOOK.

By Lieut. F. B. Badt.

106 Pages. 97 Illustrations.

Price, $1.00.

This Book gives plain direc-

tions in Wiring for Electric Bells,

Annunciators, etc., and is the

best work of the kind.

The Electric Railway

IN

THEORY and PRACTICE.

BY OROiBY and BELL.

400 Pages. Profusely Illustrated.

Price, $2.50.

This is a complete treatise on

the Construction and Operation

of Electric Railways, and will

commend itself to the Electrical

Engineer and to the Practical

Manager.

The Practical Management

OF-

Dijn&mog aqd Mofcoi^.

BY OBOCKER and WHEELER,

Fully Illustrated.

Price, $1.00.

This Book is the only one

published giving information on

the Management of Dynamos

and Motors. It is very practical

and no one in charge of Electrical

Machinery can ever get "caught"

if he follows the instructions

given in this book.

HOW TO i

WIRE !

BUILDINGS. I

A MANUAL OF THE ART

OF INTERIOR WIRING.

By AUGUSTUS NOLL, E. E.

Cloth 12mo. Illustrated.

162 Pages. Price $1.50.

CONTENTS.
Chap. 1.—Introduction; Chap. 2.—Gen-

eral Considerations; Chap. 3. — Location of

Conductors; Chap. 4.—Division of Circuits

and Distribution of Current; Chap. 5.—Loss
of Electrical Energy in Conductors; Chap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—Switchboards: Chap. 9.—Appliances and
Connections; Chap. 10.—Converter Work)
Chap. 11.—Overhead Wiring;- Chap. 12.

—

Fuse Wire; Chap. 13.—Insulation; Chap.
14.—Electrolysis; Chip. 15.—Adverse Wir-
ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Plans of Dis-

tribution; Chap. 18.—Distribution of Light;

Chap. 19.— Distribution of Labor and Hints
to Foremen; Chap. 20.—Preliminary to

Rules, Electrical Data, etc. ; C nap. 21.—Rules

for Ascertaining Required Sizes of Wire*
Chap. 32 —Energy Power; Chap. 23.—Dy
namos and Motors; Chap. 24.—Pulleys,

Chap. 25.—Belting; Chap. 26.—Engines
,

Chap. 27.—Conclusion.

Inventions,

Researches

and Writings
— : or :

—

NIKOLA TESLA
By THOMAS COMBERFORD MARTIH.

A fascinating and yet practical description of

Mr. Tesla'8 wonderful experiments
and inventions.

Cloth. 8vo. 330 Cuts and New Portrait

500 Pages. Price, $4.00.

Sent Postage Free,
on Receipt of Price. ELECTRICAL AGE PUBLISHING CO.

World Building:

New York.
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Albion E. Lang, President-elect A. S. R. A.

THE AMERICAN STREET-RAILWAY CONVENTION.

Albion E. Lang, the newly-elected president of the
American Street- Railway Association, was burn in the

year 1849, at Huntington, Lorain County, Ohio. He
entered the street-railway business as owner of the Mon-
roe and Dorr street railroad, in Toledo, Ohio, in 1881.

At that time there were five other street railroads in the
city, and in 1885 he succeeded in uniting these roads
into one company under the name of the Toledo Con-
solidated Street Railroad Company, of which company he
became successively the secretary, vice-president and
general manager, and president. Later on, the Consoli-

dated Company acquired two other companies, and a

second consolidation ensued, under the name of the

Toledo Traction Company, of which Mr. Lang has been
president since its organization. Mr. Lang was presi-

dent of the Ohio State Tramway Association in the year

1893. He is also the president of the Toledo Consoli-

dated Electric Company, and that company and the
Traction Company control all the street railway and elec-

tric light properties of Toledo, a city of 135,000 inhabi-

tants. Mr. Lang has been an interested attendant at the

conventions of the association since the Washington
meeting, in 1888, except the Atlanta and Montreal meet-
ings.

The sixteenth annual meeting of the American Street-

Railway Association was held at the Armory, Niagara
Falls, N. Y., October 19-22, 1897.

President Robert McCulloch, of St. Louis, called the

meeting to order at 11 o'clock Tuesday morning.

On the platform were seated ex-presidents H. H. Lit-

tell, Henry M. Watson, H. M. Littell and George B.

Kerper. The officers and members of the Executive

Committee were also seated on the platform, as follows:

Messrs. Charles S. Sergeant, D. B. Dyer, C. F. Holmes,
H. P. Bradford, Charles H. Smith and the secretary, Mr.

T. C. Penington, of Chicago.

The President.—I now have the pleasure of introduc-

ing Hon. A. C. Hastings, Mayor of Niagara Falls, in

which city we are so royally being welcomed at the pres-

ent time.

Mayor Hastings then addressed the meeting.

Mr. President and Gentlemen of the American Street-

Railway Association: It hardly seems necessary for me,

representing the City of Niagara Falls, to extend a wel-

come to an association of such a wide reputation that all

cities are anxious and happy to entertain you. It seems
fitting that we should have you within our gates only long

enough to show you the power we generate and send out

for manufacturing. We have two large companies; one
delivers current to our Buffalo neighbors, some 20 miles

distant, and the other runs electric cars 14 miles in an-

other direction.

While the last few years have seen great strides in the

commercial use of the great cataract, as long ago as 1725
the French sawed lumber here with power from Niagara
River to build old Fort Niagara. From that time for-

ward more or less use has been made of this wonderful
fall of water.

With some 200,000 horse-power being developed by the

two companies we will have enough power to run a great

many factories and we expect that you, gentlemen, in the

near future will be knocking at our doors to obtain power
to operate your roads for hundreds of miles about us.

The roar of Niagara was heard in New York on a tele-

phone; why not the same energy m larger quantities and
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commercially? We are generous and trust you will call

on us fol" all you want.

I have this week seen a report of the New York State

Railroad Commissioners of 1893 and find that our local

road, the Niagara Falls & Suspension Bridge Street

Railway Company, was chartered October 20, 1882, this

being their 15th anniversary, or crystal wedding, as it

were. They have a chance to give thanks that they are

alive and healthy. From the same report I find the

capital invested in '93 was something over $100,000,000,
with some $20,000,000 gross income in New York State

alone, but I also find your business was not very much
better as to net profits than a great many others in that

year. From the general air of prosperity, as shown in

your faces, they must have improved and I trust they

will keep on improving until you will not find it necessary

to have your men mention about there being more room
up front. We will not crowd you while in our beautiful

city.

A few words of advice as to how to see the Falls may
not be amiss, as you are here for a few days only, and
most of your time will be taken up by your business.

The park is free to all parts and comprises over one
hundred acres that are accessible by walks and road-

ways. The electric car service is such that you can ride

for miles with only a change of car from one road to an-

other at two or three different points. The carriage hire

is very reasonable—all reports to the contrary—only

have it understood when you start, what the rate shall be

per hour, which is regulated by ordinance. Don't think

because you have driven or walked about for an hour or

so you have seen it all. Take time and view the falls

and parks from different points.

We appreciate the honor of your visit and want you to

leave with such an impression that the memory will al-

ways be pleasant. Remember the latch-string is always
out for you and we trust you will come again, individually

and collectively. We wish you all success in your delib-

erations. May your association grow and flourish like a

green bay tree. The gates of the city are wide open to

you and the only restriction made is, that if you find any-
thing bolted down, please leave it.

Personally it is a pleasure for me to meet and welcome
you and I trust to have that pleasure again. (Applause.)
The President:—Gentlemen, we are obliged to his

Honor, the Mayor, for his words of welcome, and we
hope that he will preside at the police court if any of us

are unfortunate enough to stay out and be captured.
(Applause.)

The President ordered the roll to be called.

The President:—The next erder of business is in the
nature of an opportunity for those who may be present,
representing companies, to make known their desire to
join, that the Secretary may enter the names of their
companies upon the membership roll.

The following companies then acquired membership in

the association:

Nassau Electric Railway Company, Brooklyn, N. Y.
Binghamtoji Railroad Company, Binghamton, N. Y.
Buffalo Traction Company, Buffalo, N. Y.

Roxborough, Chestnut Hill and Nornstown Railway
Company, Philadelphia, Pa.

Chester Traction Company, Chester, Pa.

Colorado Springs Rapid Transit Company, Colorado
Springs, Col.

South-West Missouri Electric Railway Company, Webb
City, Mo.

Union Traction Company, Anderson. Indiana.
Atlanta Railway Company, Atlanta, Ga.
Wakefield and Stoneham Street Railway Company,

Boston, Mass.
Mystic Valley Railway Company, Boston, Mass.
The next order of business was the approval of the

minutes of the last meeting.
President McCulloch then read his address to the A.

S. R. A.

Abstract of Address of President McCullough:

—

Gentlemen of the American Street Railway Association
Our convention assembly for the sixteenth annual period
is within the sound of nature's greatest wonder, but the

wonders that are wrought in our own immediate appli-

cation and appropriation of nature's resources are even
more startling and awe-inspiring than the great Niagara
Cataract. If our ancestors of two centuries ago could
sit in judgment on our doings of to-day we would un-
questionably be required to involuntarily undertake the
feat of the gallant Captain Webb, and if, perchance,
we survived the perils of the raging torrent, the bon-
fires of "our aboriginal predecessors would be rekindled
on the cliffs below, and a fat-frying would take the place

of our discussions and merry-making, as there could be
no escape on our part from the charge of witchcraft.

These great falls were worshipped by our red brother;

the venturesome explorer and historian dipped his pen in

consecrated fluid as he wrote reverentially of their grand-
\

eur ; the poet and the maiden everywhere have sung of

them in enchanting praise ; reverence and poetry and
romance have characterized the stories which tell us of

them ; but the matter of-fact Yankee of to-day, casting

reverence and poetry and romance to the winds, has
harnessed them like an old horse, and compelled
them, just as subserviently, to do his bidding ; they

make heal and light and power for all purposes
;

they revolutionize the processes of the manufacturer
and the chemist, and ere we meet here again they

will, without doubt, have been saddled with the

menial duties of cooking and washing and tilling the soil

of all the country around. The enabling element for the

utilization of this wasted energy of the past is electricity,

in the development and search for uses of whioh the

scientist and manufacturer sleep not, neither do they

rest. They furnish us with their best and latest devices

and appliances today, and tomorrow these devices and
appliances are obsolete. To keep our place in the

procession we must join in the cry of " The King is Dead,
Long Live the King."
Our local brethren, with a hospitality as abounding and

exhaustless as the never-ceaasing flow of their great

river, have provided for our physical comfort and enter-

tainment. We beseech them not to seduce us from a

proper contemplation of the business before us.

Our noble ally, our helper in all the good work we ac-

complish, our always alert, jovial and genial friend, the

supply man, has contributed, as usual, his share to our

entertainment and enlightenment. He is here to show
us the best of everything he has. He is not, in one

sense, a member of our association; he does not partici-

pate in our deliberations; but he stands at our threshold,

and the vigilance which he exercises, that none may es-

cape, is worthy of our emulation in the conduct of our

business. Let us show our apprecion of his efforts by
inspecting his wares, by loading him with orders and by
fraternizing with him, that his enjoyment of the occasion

may be equal with ours.

The questions to be discussed in our convention have

been selected with reference to newer developments and
applications. The gentlemen honored by selection (and

the honor should be much coveted) to prepare papers

have all been urged to be present and personally present

their efforts, thus giving them a force that can only be

imparted by the enthusiasm of the author. Time will be

given for the presentation and discussion of each paper,

and it is hoped the discussions will be free and exhaustive.

I wish that my successor in office may have a secretary

and executive committee who so thoroughly realize and
faithfully perform their duties as have the secretary and
executive committee who have assisted me in the per-

formance of my very pleasant work.

And now, my friends and brethren, thanking you with

more earnestness than my language can express for the

unexpected honor with which you crowned me a year

ago, and promising an impartial ruling on all questions
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presented, we will proceed with the business of the con-
vention.

The next business was the reading of the minutes of

the executive committee and the report of the secretary

and treasurer.

The President: If there is no further business in con-
nection with the opening exercises of the meeting, we will

now proceed to the reading of the papers. The first

paper is that on " Municipal Ownership of Street Rail-

ways," by Mr. P. F. Sullivan, general manager of the

Lowell & Suburban Railway Company, Lowell, Mass. This
is a subject to which Mr. Sullivan has given considerable

personal attention, and he has gone to great trouble and
expense to procure information on this subject, and his

paper will be very interesting. The secretary read the

paper, which with others, if space permits, will be printed

in subsequent issues of the Electrical Age.
Boston was selected as the next meeting-place of the

association.

In the evening the members sat down to a banquet at

the International Hotel.

After the meeting adjourned many of the members
walked across the upper Suspension Bridge on tha Cana-
dian side, where the cars of the Niagara Falls Park &
River Railroad conveyed them to Chippewa and Queens-
ton ; from there they crossed to Lewiston and thence by
the Great Gorge Route to Niagara Falls.

Wednesday's Session.

President McCulloch called the meeting to order at

10: 30 a. m.
The Saginaw Street-Railway Company, of Saginaw,

Mich., acquired membership in the association and the

report of the auditing committee was submitted.

Mr. Charles Hewitt then read a paper entitled, "Ap-
plication of Storage Battery to Electric Traction."

Mr. Hewitt, in reply to questions, said that he had in

mind the cities of New York and Washington, as cities

where storage-battery cars would be applicable. From
his observation he believed that all small stations would
be benefited in a large measure in their economy if they

had a storage battery.

Mr. Patterson, of Salt Lake City, stated that his com-
pany's plant, consisting of a water-power, had been shut

down on several occasions by accident, and inquired

whether a storage battery would be of benefit to his

plant, and where it should be placed. Mr. Hewitt replied

that it would probably take a very large battery to take

the whole load of Mr. Patterson's station, as the battery

was usually intended to take care of the fluctuations in load

only. The place for the battery would be at the distrib-

uting end of his transmission line.

Mr. MacFadden, of Chester, Pa., inquired whether it

would be economical to have a booster and storage bat-

tery combined, as a booster line, where one would only

want the power at certain times, during heavy loads, and
on heavy grades. Mr. Hewitt thought that in the case of

Chester a battery would not be of much benefit.

The local conditions of every case must be conidered
in all such installations.

Mr. Mundy, of Lowell, Mass., asked about the appli-

cation of the battery, particularly in suburban work, such,

for instance, as race-track travel, without the use of the

booster. If the battery were mounted in cars, would it

be practicable to run these cars out in cases of special

loads to the end of the route, when you' will have the

load, and then, during the race or other intermission

charge the battery from the line. Mr. Hewitt replied

that that was one of the variations of the scheme used
abroad, which was perfectly possible.

Mr. H. H. Littell, of Buffalo, stated that it had been
bhown to him that he could save $75,000 yearly in their

operation by the use of the storage battery, and he was
almost led to believe that they could do it, but they had
not made any contracts yet. As regards the use of com-

pound direct-connected units in stations generating from
300 to 1,000 amperes, he cited the case of Easton, where
before the use of storage batteries it required four

engines to operate the road, whereas now only three were
required. He estimated the economy to be twenty per
cent.

Mr. Ely, of Niagara Falls, agreed with Mr. Littell, that

this was probably the most important question coming
before them, as it meant, if successful, the saving of

thousands of dollars. His company is taking power from
the Buffalo & Niagara Falls Railway and the other street

railways of Buffalo as well, from the Niagara Falls Power
Company, and the Niagara Falls Hydraulic Power and
Manufacturing Company. They generate the power and
sell it to the street-railway companies at so much per

electrical horse-power per annum.
The street railway company has to pay for the power

whether it is used or not, and for eight hours of the day,

v on ah average, but a small quantity of the power will be
used and for a certain number of hours, on their line par-

ticularly, fo.fj four or five hours, no power whatever is

being used. If the accumulator could be used to store the

current, and they could use it at times when they might
not take it from the power companies direct, it would be

a saving to his companions of thousands of dollars per

annum. In Mr. Litteli'S case it would be a great saving.

His Company was taking 1,000 h, p. daily, per annum,
from the transmission line, and they were going to take

more. Mr. Ely inquired of Mr. Hewitt whether, in his

judgment, the state of the art had advanced to that

degree that storage batteries or accumulators might not

be safely, practically and economically installed to meet
such cases. Mr. Hewitt replied that the batteries could

undoubtedly be installed in such cases with economy. It

was merely a question ot size. A hearty vote of thanks

and commendation was tendered to Mr. Hewitt.

The paper on "Power Distribution and Use of Multi-

phase Current Transmission for Ordinary Street .Rail-

ways," by Mr. Maurice Hoopes, electrical engineer, Lynn
& Boston Railroad Company, Lynn, Mass., was then read

by the secretary, Mr. Hoopes being prevented from be-

ing present by illness. A vote of thanks was tendered to

Mr. Hoopes.
Mr. Hewitt stated that as far as the problems had come

up in ordinary street railway work, with such distances as

ordinary roads handle, he had been unable to figure any

economy in the multiphase transmission, as compared
with the direct using the booster. When one got to

distances beyond, possibly fifteen miles, the problem

then became more favorable to the alternating current.

There are several things to be considered. In the first

place, if one had a long line already running one has cop-

per which is one already using on that line. The first thing

to consider is whether this copper can be used in alter-

nating transmission; and, in the second place, can the

cables be used economically in an alternating current

transmission. Very frequently they cannot. In Phila-

delphia they figured very carefully the question of alter-

nating tri-phase transmission, in place of the battery, and

found the battery more economical; and the results had

shown conclusively that such was the case. It was a

question in Mr. Hewitt's mind whether we are not on the

eve of a very successful tri-phase motor, and instead of

using the rotary transformers we will use the static trans-

formers with a tri-phase motor on the car. He felt san-

guine of the future possibility of this motor and had seen

such motors work experimentally, and they bid fair to

give very good results.

The president then appointed a Nominating Committee
to nominate officers and select the place for the next

meeting, and the meeting then adjourned until Thursday
morning.

Thursday's Session.

President McCulloch called the meeting to order at t 1

a. M.
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Mr. Bacon, in the absence of Mr. Ford, chairman, read
the report of the Committee on Standard Electrical Rules
for Construction and Installation of Electric Wires. The
report earnestly recommended the adoption of the Na-
tional Electrical Code. The report was adopted.
The matter of proper compensation for carrying the

for discipline. All orders should be issued in printed
form, clearly stated. Employes in all ranks must be
worked to their full natural capacity and physical

strength. Nothing good or bad in a man's service should
be passed without the manager's recognition; praise is a

strong incentive to good work. An unusually large day's
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Eugene Munsell & Co.'s Exhibit.

United States mails was then taken up and discussed by
several members.
The afternoon session was occupied with the reading

and discussion of the following papers :
" Discipline of

Employes," by Geo. H. Davis. "The Application of

Electricity to Railroads now Operated by Steam Power,"
by Colonel H. N. Heft. "Best Method of Settling Dam-
age Cases and Prevention of Accidents by Use of Fenders

work should be followed by extra compensation.
Closing routine business followed, with the election of

officers for the ensuing year. The following were elected :

President, Albert E. Lang, Toledo, Ohio ; first vice-

president, W. Caryl Ely, Niagara Falls; second vice-pres-

ident, J. A. Riggs, Reading, Pa. ; third vice-president,

E. G. Connette, Nashville, Tenn. ;
secretary and treas-

urer, T. C. Pennington, Chicago. Executive Committee:

Peckham Motor Truck & Wheel Co.'s Exhibit. Messrs. Livingston, McLaughlin, Jr., and Ghegan, of Standard Themometer Co..

J. H. Bunnell & Co., shown in left of picture.

or Otherwise," by W. J. Hield. There was very little

discussion.

Mr. Davis, in his paper, stated that a road has good
discipline when all employes respect and kindly regard
each other; when the officers do their best for the men,
and vice versa; and when both officers and men sacrifice

everything in the interests of the company. The railway
manager must gain the implicit confidence of his officers

and men. Complete organization is the first requisite.

Robert McCulloch, St. I.ouis ; C. D. Wyman, New < >r-

leans; H. C. Moore, Trenton, N. J.; John Roach, Chi-

cago; R. S. Goff, Fall River, Mass.

HUSTLERS AT THE AMERICAN STREET-
RAILWAY CONVENTION HELD AT NI-

AGARA FALLS, OCTOBER 19-22.

Jt was well that the attractions at Convention and Ex-
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hibition Hall were magnetic enough to draw a constant

stream of blue-badged delegates. The executive com-
mittee are to be congratulated on their foresight in

placing Convention Hall at a point requiring every del-

egate to pass through all the main exhibits to reach it.

There were so many fine exhibits that it would be impos-
sible to pick out a first prize. The General Electric,

Walker, Westinghouse, Peckham Truck, Murphy Manu-
facturing Co., all vied with each other in having a first-

class exhibit.

Edgar Peckham, president of the Peckam Truck Co.,

was in constant demand for the black leather-covered

memoranda books, bill wallets and transparencies of the

Falls; these souvenirs were among the most useful me-
mentoes. The souvenirs were given out in their parlor

at the International Hotel, where they exhibited their

beautiful aluminum trucks in model forms and photos of

all their various styles of trucks for every kind of light

and heavy traction.

Messrs. Hanna and Lang assisted Mr. Peckham, and
Mr. Ackley did himself credit at the hotel exhibit. Wednes-
day evening they gave away transparencies of the Falls;

the rush was so great they had to chain down the models

of trucks; they were so beautiful people believed they were

to be given away as souvenirs.

The Sterling Supply & Manufacturing Co., of New
York, had a parlor on the second floor of the hotel and

kept open house. A constant stream migrated to this

parlor to see the new passenger register, sand boxes,

brakes and trolley supplies. The writer knows they received

some nice orders for all their goods, and delegates went
away with one of their souvenir clocks formed into a

beautiful paper-weight.

Walter Chur represented the American Railway Supply

Co., 24 Park Place, N. Y., and provided the delegates

and guests with fine aluminum game counters.

Mr. Gerry had a room at the hotel and brought on a

big trunkful of pocket-size books full of useful informa-

tion for business men, mechanics and engineers, all pre-

pared by his firm, Messrs. Jones & Laughlin, of Pitts-

burg, Pa., manufacturers of cold-rolled shaftings, coup-

lings, car axles, etc. The demand for souvenirs kept Mr.
Gerry busy.

Mr. Sackett, a practical steam locomotive engineer,

showed his valuable time and trolley saver, Sackett's

automatic trolley catcher. If the trolley jumps off the

wire the Sackett catcher will hold it from flying in the air,

striking cross wires, etc. Write O. R. Sackett & Co.,

Niagara Falls, N. Y., to send you a sample trolley catcher;

they are worth $100 on every car; they will save their

cost fifty times a week.

Charles Blizard, manager of New York office of the

Electric Storage Battery Co., of Philadelphia, Pa., was
kept busy explaining the virtues of their batteries. They
had a small plant in operation at the Hall.

John Stephenson Company, of New York, gave away
handsome booklets containing views in silver prints of

the various styles of cars built for various roads, also

valuable tables, memoranda, etc.

"Ceo. F. l'orter, manager, and F. G. Fuller, the hustler,

kept Kerite to the front and gave away souvenirs in the

shape of a fine memoranda book, leather cover, the pad
of which can be replaced by writing to Kerite, 203

Broadway. N. Y. The name of Geo. F. Porter is too

familiar to our readers to require a further introduction;

he still retains the secretaryship of the National Elec-

tric Light Association, and everybody is pleased to know
that he will continue to guide both.

The Kleanit Company of Akron, O., gave away cakes

of Kleanit, and the names of street-railway companies
who clean their cars with the same.

The Meaker Manufacturing Company, Chicago, showed
its various styles of car registers. Mr. J. W. Meaker was
on hand to furnish information to callers concerning his

well-known register.

Harry Kirkland, of the Cutter Electric & Manufac-
turing Company of Philadelphia, showed a fine collection

of I-T-E circuit breakers.

The Bibber-White Company, Boston, Mass., was rep-

resented by Mr. C. E. Bibber.

Elmer P. Morris brought together a big array of ex-

hibits at the Cataract House, and gave away brush
holders. His brass band did the rest.

Mr. F. H. Newcomb, of New York, was present with
handsome samples of uniform caps, etc.

The American Electrical Works, Providence, was rep-

resented by Mr. P. C. Ackerman.

The Chicago Insulated Wire Company, Chicago, had
present Mr. William M. Smith as its representative.

Samuel L. Glover represented the Post-Glover Electric

Company, of Cincinnati.

The Heminwray Glass Company, Covington, Ky.

,

showed numerous styles of glass insulators, its exhibit

being in charge of Mr. D. C. Heminwray.

The American Car Company, St. Louis, had its inter-

ests well taken care of by Mr. E. J. Lawless, its New York
representative.

The Neal Headlight Company, Boston, was represented

by Mr. George G. Ewing, the secretary of the company,
and Mr. F. E. Huntress.

Michigan Electric Company, Detroit, Mich., was rep-

resented by Mr. J. E. Lockwood, one of the best-known
members of the electrical fraternity.

The Pittsburg Reduction Company, of Niagara Falls,

placed on exhibition a number of ingots of pure alumi-

num, which were greatly admired.

The Solar Carbon & Manufacturing Company, Pitts-

burg, had its interests well looked after by Mr. F. M
Laughlin, who made many friends at the convention.

The Washington Carbon Company, Pittsburg, was rep-

resented by Mr. J. S. Crider. This company does con-
siderable business in the line of motor and generator
brushes.

Adam Cook's Sons, New York, whose Albany lubri-

cating compounds are extensively used by electric street-

railway companies, were represented at the convention
by Mr. J. Hernandez.

William Wharton, Jr. & Co., Incorporated, of Phila-

delphia, had an interesting exhibit of their switches, cross-

ings, frogs, tongues and other heavy rail specialties, in a
corner of the hall.

The Hope Electric Appliance Company, Providence,
had on exhibition its instantaneous make-and-break
safety switches, the merits of which were explained by
Mr. John A. Drake.

Messrs. J. H. Bunnell & Co., New York, one of the

oldest firms in the electrical-supply business, was repre-

sented by Mr. John J. Ghegan, who has long been a

familiar figure at conventions, assisted by Mr. McLaugh-
lin, Jr.

The Weston Electrical Instrument Company. Newark,
N. J., was conspicuous in many parts of the exhibition

building; all switchboard equipments had instruments of
the Weston make.

The D. & W. Fuse Company, Providence, attracted
attention by its fuse tests and excellent samples of fuses
and appliances for street-railway work. Mr. L. W.
Downes and Mr. A. W. Hutchins were the represen-
tatives.
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THE Ml RPI1Y CAR WHEEL TRUING MACHINE.

For many years a great difficulty presented itself to

traction companies, because of their inability to readily

true car wheels which had become flattened, indented
or otherwise affected, so as to be no longer true

and round. A very ingenious, practical and compara-
tively cheap device has been put upon the market for

the use of traction companies by the Murphy Manu-
facturing Company, of Pittsburgh, Pa. The inventor,

period of from fifteen to forty five-minutes. The great

advantage of this method over any other known process
is so obvious that the reader will fully realize that a great
field of work is awaiting its immediate application. The
amount of money saved by a traction company using this

device, the ease with which they can remedy faults in

their wheels, and the comfort to passengers travelling on
cars are among its great benefits.

The Murphy Manufacturing Company own broad
patents on other machines used for the same purpose as

Mr. John Murphy, exhibited the machine in actual oper-

ation at the late convention of the American Street Rail-

way Association. Of all the contrivances appearing
there, Mr. Murphy's represented the greatest originality

in this particular field of work. The above sketch will

show the method of applying the Murphy Car Wheel
Truing Machine to an ordinary car wheel. The truck is

raised from the ground and the truing machine looking
like the tail stock of a lathe pushes forward a centre pin

against the car wheel axle. The emery wheel is fed for-

ward to the periphery of the car wheel and being driven
at a very high speed, removes all metal, evenly and uni-

formly, which has prevented the rim from being perfectly

round and true. The entire apparatus can be moved
back and forth upon metal ways, and represents so solid

and substantial a structure that the centring of the car

axle and application of the emery wheel absolutely forces

the car rim to become a perfect circle. It is not neces-

sary to remove the entire car from the track but only
that end to which the- wheel is attached. When the

emery wheel is applied, the car motor is likewise started,

thus securing friction sufficient to round the wheel in a

Murphy Manufacturing Co.'s Exhibit of Wheel Truing Machine.

well as the one above described. If readers care to in-

vestigate further or desire more particulars, they may
write to the Murphy Manufacturing Company, City

Savings Bank Building, Pittsburgh, Pa.

INFRINGEMENTS OF PATENTS ON ELECTRIC
CABLES AND ACCESSORIES.

Buyers and users of underground and atrial electric

cables will be interested to learn that the Standard
Underground Cable Company, of Pittsburg, Pa., has en-

tered suit against the National Conduit and Cable Com-
pany of New York for infringement of a number of its

patents on cables, terminals, "T" joints, etc. The
Standard Underground Cable Company was the earliest

in the field in this country as a manufacturer of electric

cables and contractor for their installation, and its repu-

tation for extensive and successful cable installations is

very high.

The following patents are involved in the suit :

No. 342,894, relating in general to a duplex or two-
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THE AMERICAN STREET-RAILWAY
CONVENTION.

It is surprising to realize the extent to which street-

railway interests have grown. At the recent Niagara

convention, some of the most familiar faces of those as-

sociated with such interests were to be seen. It is a

satisfaction to realize that the men making money out of

street-railway enterprises have sufficient regard for those

likewise interested to attend the meetings of their col-

leagues. It is a pleasure to see social ties tightening and

friendships renewed which, without the American Street-

Railway Association, would never have existed. There

is more or less of the social element to be found among
fte delegates of a convention, particularly if its period of

existence dates back as far as that covered by this par-

ticular consolidation of interests. At the convention

many engineers, whose interests run closely parallel,

were present, ready to make use of new improvements,

methods or changes worthy of practical consideration.

Possibly the majority were gratified in this respect by at-

tending the meeting held in Convention Hall, where

many important papers bearing upon the subject of elec-

tric traction, and matters connected with it, were read

and discussed. The growth of street-railway interests

and the scientific and practical aspect that has been given

it due to its healthy growth and development, has made
these convention meetings of the greatest importance.

They enable engineers to come to quick decisions con-

cerning changes in the road or station, the use of storage

batteries and the distribution of cars and general opera-

tion of street-railway lines.

It may be said that these meetings are dollars and

cents in the pockets of those attending them, and those

staying away cannot allord to lose that which their fellow

members gain and miss an opportunity only afforded once
a year. We may say that the present condition of street-

railroading represents but the first promising bud on the

tree of electric traction. The field is so extensive, so broad
and so capable of development in hundreds of ways that

it would be foolish to express its limits or say that the

present systems will not be changed. It is not due to any
unhealthy enthusiasm that these opinions are advanced,
but because of the fact that certain changes are imminent.
The entire overhead system may disappear and in the

next fifty years we may be gliding along on roads stretch-
ing across the contiuent entirely innocent of external
wires or other familiar appendages. What will the

American Street-Railway Association then discuss? Its

present members will look back, if they are alive to

do so, upon the subject matter of modern discussions
as they would now recollect the time when it was almost
forbidden to consider electricity as a subject of traction,

and the old car horse wended its painful and laborious
way along the roadbed like a phantom of unutterable
despair.

THE RIGIDITY OF THE INVISIBLE.

Mankind in general is of the opinion that the invisible

needs no consideration, that the so-called immaterial
does not exist, and the play and influence of impelling and
directive forces need not occupy a moment of their time.

Perhaps they are right. The busy and practical world is

so much occupied with questions of commercial impor-
tance, that their time for the survey of problems more or

less abstract is too limited to be of any service.

The electrician is one who deals with peculiar conditions,

which, in the majority of cases, are only interesting to him
in so far as they affect the achievement he has in mind,
but the thoughtful worker is forced at times to consider
the strangeness and, in fact, marvellous effects he js fre-

quently brought to witness He takes an iron bar in his

hand and upon inserting it within the magnetic field of a

large dynamo, feels the bar violently wrenched and forced

to occupy a definite position. The space is empty as far

as the eye and other senses are concerned. Upon inser-

ting the hand into this magnetic atmosphere, absolutelv

no influence is felt. The interior is as yielding as the air

and seemingly free from the play of forces, but within

there is stretched an unseen medium of infinite electricity.

It is the rigidity of the invisible that we have to deal with,

and the iron bar inserted into this mysterious space is

clutched and gripped as tightly as though bands of flexible

steel were operating, affecting the position of and draw-
ing the bar of iron towards the poles. Trolley cars would
not operate—could not stir from place to place, if it were
not for the fact that the empty space between the arma-
ture surface and field grasped the revolving mass with the

hand of a giant and sent it whiiling forward with its

human freight above to take care of. There is certainly

nothing stranger than the influence a magnetic field has
upon a mass of iron—nothing more wonderful than to

lealize that huge Corliss engines are required to drive the

armatures of great generators through empty space, ami
that the blazing fires and huge boilers and mighty en-

gines are laboring away to overcome this grip of the

invisible, this hard and all but unyielding grasp of a

transparent, empty and apparently unoccupied void.

The Electric Storage Battery Company. Philadelphia,

had an interesting plant of storage batteries for railway

service. The representatives of the company present
were Mr. Herbert Lloyd, general manager; Mr. J. B.

Entz, Mr. F. J. Clark, Mr. Charles Blizard and Mr. J. Y.

Bradbury. These gentlemen answered many questions
regarding accumulators for street railway service.
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conductor flat form of cable for telephone, telegraph, or

electric-light service, this form of cable being especially

economical in manufacture and installation, and especially

well adapted, owing to its practical elimination of self-

induction for alternating-current transmission.

No. 388,477, relating to what might be termed a

"semi-concentric cable," composed of a central conduc-

tor or core, and a number of insulated conductors ar-

ranged spirally around the same, and having a cross sec-

tion greater in breadth than thickness, and composed of

a number of smaller wires or strands, the purpose being

to produce a flexible cable of the smallest dimensions, and
also, by the position of the wires with respect to each

other, and by including them under one lead cover, to re-

duce self-induction to a minimum, all of which are de-

sirable and valuable features in electric-light service.

No. 371,808, which is believed to cover generally the

so-called "T-joint," or a metallic case or protecting

shield secured around the insulated conductor joints be-

tween the main and branch cables. It would seem that

a device of this kind is practically indispensable wherever
branches or loops are to be taken from a lead-covered

main or trunk-line cable.

No. 395,546, is for a coating of tin or alloy thereof, or

other material more durable than lead, as a protection

good features to recommend them
; others, and the large

majority, are perfectly useless, in fact dangerous to em-
ploy. A car fender must fulfil certain requirements
before it can be considered perfectly reliable. It must
be safe to human life, simple in construction, certain in

operation, securely attached to the wheel truck, and should
not project so far forward as to be a constant menace to

vehicles or pedestrians. The (Jullison Automatic Car
Fender, invented by Obe. Cullison, meets the above re-

quirements in every respect. It is not dangerous to life,

because it is flexible and constitutes a finely meshed net-

ting, into which a person would fall without injury. It

can be readily attached to any car, being held under-

neath by two coil springs (see sketch), only a contact
roller in front extending. The automatic action is sua
that when the fender strikes an object it releases the

springs and shoots forward at least three feet, scooping
up whatever is in front without hesitation. The car

wheel, truck and fender being connected together, pre-

vents the swaying of the fender so common in other

similar devices and enables the roller to be run within two

inches of the track. When turning curves other fenders

sweep around several feet beyond the track, but this

fender, tucked beneath, only appears a foot beyond, afl
thus removes the'peril to passing obstacles.

Fender in Rearward Position.

Fender in Action.

against mechanical injury to the softer lead cover of the
cable, and to resist the oxidizing action of acids, alkalies,
and similar agents that might work the destruction of a
plain lead covering.

No. 574,343 relates to the well-known cable-terminal
head, tubular in form and split in two longitudinal sec-
tions for convenience of joining the cable conductors to
their respective binding posts, the sections being made
of substantially uniform cross-sectional shape throughout
their entire length and of such internal dimension as to
make a tight joint with the cover of the cable when ap-
plied thereto and provided with binding posts for connec-
tion with the cable conductors and the exterior distrib-
uting wires.

The suit has been entered in the U. S. Circuit Court
for the Southern District Court of New York by Kerr,
Curtis & Page of New York City, as solicitors, and Geo.'
H. Christy, of Pittsburg, Pa., and Thomas B. Kerr of
New York City, of counsel, and it is expected that these
suits will be pushed to a speedy trial and decision.

LITERARY NOTES.

THE CULLISON AUTOMATIC CAR FENDER.

Safety devices for the prevention of accidents are abso-
lutely required on trolley cars. Many car fenders have
been invented for this purpose, some of which have very

The November Home Magazine (Binghamton, N
is a Thanksgiving number. First there is a Thanksgiv

ing frontispiece, and a Thanksgiving poem by Frank H
Sweet; the illustrations drawn by W. B. Green.
Then there is an illustrated Thanksgiving story, 4/

Wolfville Thanksgiving," by Alfred Henry Lewis, of hov

they celebrated the day out West. The illustrations an

by Frederic Remington.
Other fiction in this number include stories by Richan

Henry Savage, the far famed teller of tales of adventure

Albert S. Klinck, Arthur Howard Noll, and a particular!;

impressive sketch by Prof. Guy Carleton Lee, of John

Hopkins University. There is also the first part of

short serial, "Dr. Alterius, a Tale of the Occult," whicl

promises to be of extraordinary interest.

In more serious vein are an unusually interesting arti

cle on Madame Lafayette, by Haryot Holt Cahoon, whi<

is illustrated with reproductions from rare miniatures an

engravings; a profusely illustrated article on the Sketc

Club of New York, and Miss Minna Irving, the well

known writer on naval topics, tells about the need c

better docking facilities for the new navy; of strict litei

ary interest George Newell Lcvejoy describes certain ir

teresting conversations had with William Cullen Bryair
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William Dean Howell's, and Editor Vance in his depart-

ment of book reviews holds forth on the new books of

the day in an even more than usual interesting manner.
Of sociological and economic interest are papers de-

scribing the system of co-operation inaugurated by Alfred
Dolge at Dolgeville, N. Y., and one on "State vs. Private

Ownership of Our Railroads," by Leonard Darbyshire.

Mr. Darbyshire gives many reasons why the state should
not own the railroads.

Then there is a full and detailed report of the recent

meeting of the Commercial Travellers' Home Association

of America, the publishers of the Magazine, and many
other topics of special interest to commercial travellers.

The November number is fully up to the standard set by
its enterprising publishers.

Subscription price, $1 per year ; single numbers, 10

cents. Every dollar of profit realized from this magazine
is devoted to the building of the national home for worthy
indigent commercial travellers, at Binghamton, N. Y.

such a case. A current may be produced by combinations
of Liquids,

Metals.

Two liquids may act upon each other like two dissimilar

metals and originate a current of electricity, but it is

well known that two metals are the most familiar means
of producing a current direct from chemical energy.

It is to be observed that one metal is generally con-
sumed or dissolved in even the simplest form of battery.

A metal like zinc, for instance, which dissolves in dilute

sulphuric acid, generates electricity. It will give up all,

as quickly as it is produced, to certain other metals or

elements placed in the same liquid with it. This elec-

tricity will not flow unless the zinc and other element,

which may be copper, carbon, platinum, are connected
by a wire. The zinc, as it were, gives its electrical

energy through the liquid to the other element, and it

flows from this other element outward through the wire

to the zinc again.

Fender in Action. The Cullison Automatic Car Fender. Fender Ready for Action.

ELECTRIC BATTERIES, OR CHEMICAL
GENERATORS.

LESSON LEAVES
FOR

THE AMERICAN SCHOOL OF ELECTRICITY.

BY NEWTON HARRISON, E. B.

Science has its traditions as well as history; the most
startling developments have followed frequently in the

path of an accidental discovery. It would seem strange

to say that so trivial an incident as the kick of a frog's

leg would be the beginning of a vast series of experiments

which finally culminated in the invention of apparatus

that today seems indispensable.

Italy has given to us the foundation and starting-point

of all that relates to batteries. In the city of Bologna,

Galvani, a demonstrator in anatomy, while determining

the effect of static charges upon the nerves of a newly-

dissected frog, accidentally touched its body and leg with

a metal instrument. The leg instantly doubled up and

twitched violently. All of Europe was aroused at the

news and the majority of scientists attributed this activity

to the passage of a current from the frog's nerves to the

metal; it was called the vital fluid and led to a supposed

relationship between life and electricity.

Professor Alexander Volta, whose attention was drawn

to the experiments and discovery of Galvani, concluded

that the contact only of flesh and metal caused the spasm.

He eventually showed that a similar effect could be pro-

duced by two metal pieces moistened at the point of con-

tact; that is to say, a weak electrical effect proceeded

from such a combination. On examination he found that

one piece of metal becomes positive and the other nega-

tive under such circumstances.

It was but a step from this point to discover the traces

of chemical action on one of the two pieces of metal—to

shape them so that the more convenient form of voltaic

pile and battery eventually came into use and settled

forever any doubt as to the real origin of the current in

The simplest battery may be constructed of a succes-
sion of copper and zinc plates, round in shape and sepa-
rated from each other in pairs by blotting-paper dipped
in salt and water, or vinegar and water. The arrange-
ment is as follows : zinc, copper, blotting-paper ; zinc,

copper, blotting-paper, etc.

The moistened metal, that is to say, the zinc plates,

are affected chemically.

The two metals are respectively positive and negative
to each other when arranged in this manner; the copper
being positive, the zinc negative. The list below shows
the action of one metal upon another, the one above be-
ing always negative to the one below. The metals were
immersed in different liquids becanse it has been found
that the attitude of one toward the other is immediately
affected by the nature of the liquid in which thev are
placed.

In a solution of

hydrochloric acid and water.
Zinc,

Cadmium,
I in,

Lead,
Iron,

Copper,
Bismuth,
Nickel,

Silver,

Antimony.

For instance, zinc will dissolve in a caustic potash solu-
tion and give up its positive electricity to any other metal
in the list, such as copper or silver, immersed in the
same liquid.

This brings us to a practical point, which is, that a
metal dissolving in an acid develops the electrical energy,
winch passes through the liquid to the other plate and
makes it positive. In other words, of the two materials
composing a battery one is generally inactive, and acts
merely as a receiver for the charge generated by the
other.

In a solution of

caustic potash and water.

Zinc,

\ in,

Cadmium,
Antimony,
Lead,
Bismuth,
Iron,

Copper,
Nickel,

Silver.
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It may at once be known that a current cannot flow

unless there exists pressure to make it flow. This pres-

sure is greater or less according to the materials com-
posing the battery: the amount of current produced

merely depends upon its size.

That is to say, a battery having copper, zinc and weak
acid for its constituents, will, though no larger than a

thimble, produce as much pressure as a battery similarly

made of the size of a hogshead. The difference between

them would only be that of the quantity of current pro-

duced.
Metals, therefore, bear a peculiar relation to each oth-

er in this respect. Zinc dissolved in dilute sulphuric

acid, will in combination with copper, develop a pressure

of one volt; the same metal in the same acid, with carbon

instead, develops twice the pressure, or two volts.

The pressure developed by two given materials some-

times depends upon the liquid they are in as much as

themselves.
Polarization.—The simple cell of Volta consists of a

sheet of zinc and copper and dilute sulphuric acid. When
the wires are connected to a bell it will ring loudly for

a while and then slowly subside, possibly ceasing alto-

gether. On looking in the jars all the evidences of in-

tense chemical action are apparent, and it would seem
that enough electricity is being produced to ring the bell

as at the beginning. If the liquid is well stirred the bell

may begin again, or, by dropping certain chemicals into

the jar, the same result may follow. In either case we
simply dislodge the bubbles of hydrogen gas which cling

to the copper plate and cover it. This gas is reactive and

the current cannot pass it. It must be dislodged or ab-

sorbed. It may be treated in three ways:

Mechanically,

Chemically,
Electro-chemically.

A battery is polarized when affected by gas bubbles on

the receiving plate. The zinc is the positive plate but the

negative pole; the copper, the negative plate and positive

pole.

An arrangement to stir the liquid or force the bubbles

of gas from the copper plate would illustrate the mechani-

cal method employed as the Smee battery.

As this gas is hydrogen, a chemical which contains lots

of oxygen would, when placed in the liquid, allow the

two to combine and effect its removal by the chemical

method as in the Bunsen or Grove battery.

A battery like the gravity or bluestone cell, which by

its ingenious arrangement substitutes for the hydrogen

bubble a particle of copper and allows that to be depos-

ited instead, represents a type covering those employing

electro-chemical means of depolarization.

Local action —When zinc is placed in sulphuric acid it

will not be dissolved if pure. Commercial zinc is impure

and eats away on all occasions, whether the battery is in

use or not. We cannot buy pure zinc cheap enough, and

therefore have to adopt another expedient.

Amalgamation.—When commercial zinc is covered by

a coating of mercury pure' zinc passes to its surface. The
acid will only attack pure zinc when the battery is being

used. A coating of mercury on commercial zinc gives it

all the advantages of pure zinc and prevents local action.

Cause of local action.—The particles of iron or other

foreign material contained in commercial zinc act in com-

bination with the zinc surrounding them like little in-

dependent cells, and eat away the zinc in furrows and

pit-marks when it is placed in an acid solution. Local

action means local electric circuits within the zinc, the

electricity being wasted there instead of passing to the

positive pole. Amalgamation prevents local action. The
use of the three methods described prevents polariza-

tion.

QUESTIONS FOR REVIEW,

(i) What did Galvani discover ?

(2) How was Galvani's discovery interpreted by Vol-
ta ?

(3) Upon what principle does the primary battery
depend ?

(4) (a) What governs the amount of current a battery
gives ?

(b) What governs the amount of pressure a bat-

tery gives ?

(5) What is polarization and how is it remedied ?

(6) What is local action and how prevented ?

CONVENTION NOTES.

Mr. Morrell was on hand and always ready to explain
the great advantages of the Morrell improved hydraulic
pressed motor commutator. These commutators are
made by the Miller-Knoblock Co., of South Bend, Ind.

They guarantee these commutators to be absolutely per-

fect, and use only the highest grade hard-drawn lake cop-
per and India mica. The Miller-Knoblock Co. make the
best line of street car railway track sprinklers. The
sprinkling of the tracks and streets is controlled from
tne platform; you can spread the water over the surface

to any degree you desire, and you can throw it clear to

the curb or limit it to the tracks. Write for descriptive

circular.

Bailey Whipple looked after the exhibit of the Jandus
Electric Co., of Cleveland, Ohio, the makers of the Jan-
dus enclosed arc lamps, the first enclosed arc lamps that

were the first of their class put into successful operation
throughout the United States; thousands are now in use.

Mr. Whipple was assisted by H. I. Sackett, Buffalo

agent, and G. R. Scrugham, of Cincinnati.

Captain Willard L. Candee, of Okonite wire fame, re-

ceived his friends at the International Hotel. The cap-

tain is a good entertainer and with his military suavity

did battle for Okonite wires and cables in good old,

ancient form. Not necessary to write details of Okonite
insulation; it can talk for itself; it is strong enough and
will resist everything, even its competitors.

J. W. Gadam, of Wm. Gadam & Son, 45 Rose street,

N. Y. , makers of models and special machinery, was at

the convention, and prided himself on the fine exhibit of

Peckham trucks and models made in aluminum of their

construction.

Mr. Stillman, of the Watson-Stillman Co., 204 East

43d street, N. Y., looked after their exhibit of hydraulic

rail benders, motor repair lifts, presses, etc., shown in a

finely displayed exhibit.

Dr. Habirshiw and Frank Harrington, of the India

Rubber and Gutta Percha Insulating Co. of New York,

spread a veritable halo about the convention with their

presence.

Gold Car, Office and House Heaters took the palm.

They are said to have the only perfect system of radia-

tion and need only to be examined before you buy an

electrical heater. They are made of all sizes and can be

placed in any position desired. Write the Gold Car
Heater Co., New York, for catalogue. They exhibited

in Convention Hall and gave away handsome walking-

ca:.es.

Mr. J. S. Bradley, of the New Haven Car Register Co.

of New Haven, Conn'., was proud of his exhibit at Con-
vention Hall, and still more proud of the handsome pa-

per-knife made of Gold Bronze they gave away. The
demand was greater than the supply. This booth was

one of the neatest and most attractive in Exhibition Hall.

Mr. Bradley was assisted by Messrs. William Anthony.

F. C. Boyd, A. W. Chappell and A. M. Loper.

The Standard Thermometer & Electric Company, of

Peabody, Mass., had a nice display of inclosed arc lamps.
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Their l.'pton Midget lamp for street railway circuits is so

constructed that it will operate successfully five in series

on circuits varying from 475 to 550 volts. Each lamp is

provided with resistance and automatic cut-out, enabling
one or more lamps of the series to be thrown out of cir-

cuit without affecting the light of the rest of the lamps.

A catalogue of electrical supplies has been issued by J.

II. Bunnell ec Co., 76 Cortlandt street, New York. An
important and interesting feature of the catalogue is that

the number of the pages is constantly increasing. Messrs.

J. H. Bunnell & Co. carry a full stock of apparatus for

electric lighting, telegraph and telephone, railway and
bell work, electric light fixtures, plating machines, etc.,

etc. The new catalogue contains 224 pages inside of the

this particular direction.

The Ham sand box in all parts is made of bronze

metal. It has an opening in the box, under which is a

curved shelf. The ends of the shelf extend beyond and
above the opening in the box, so the sand cannot escape

by gravity. A paddle is reciprocated above the shelf,

and the movement of the paddle forces the sand over the

ends of the shelf to the feed spout which leads to the car

track. Above the paddle are two fingers which stir the

sand. The connecting rod passes forward to the car

platform, and is operated by a pin and bell crank lever,

or by a hand lever. The working parts are extremely

simple and the motions direct. The strokes of the foot

or hand may follow each other so rapidly as to practi-

Ham Sand Box. Ham Sand Box.

5wmm 10k^^CENTFARE^ ^ \ ICENT FARE

New Haven Car Register,

cover, on the front page of which is given a fac-simile

of the award received by the firm at the World's Fair.

A reliable and well established firm like J. H. Bunnell

& Co. have every facility for quickly supplying electrical

goods at the lowest price, with quick delivery. They are

one of the oldest electrical concerns in the country.

THE HAM SAND BOX.

The Ham Sand Box illustrated by sketch, is manufac-
tured by the Trojan Button Fastener Co., Inc., 378 River

St., Troy, N. Y. It is used by trolley and cable roads,

and is regarded by them as the acme of improvement in

cally secure a continuous, but small stream of sand, a de-
cided advantage in hill climbing. It can be easily seen
that waste is impossible in this box, as the sand flows

only when the lever is in motion, and the quantity of sand
is regulated.

The sand hopper inside of the car and directly over the

sand box, may be made of any form desired. It might
be said that "one ounce of sand is worth a pound ,>t

cure," because wear and tear of the driving machinery,
car wheels and brakes is greatly reduced by the use of a

reliable sand box on tap, so to speak, when required,

Any road can have a trial pair of sand boxes sent them
on application.
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THE NEW HAVEN FARE REGISTER.

The New Haven Fare Register, exhibited at the con-

vention at Niagara Falls, has been adopted by the officers

of many of the greatest and best equipped roads in the

United States. The New Haven Car Register Company,
of New Haven, Conn., have made it their object to man-
ufacture fare registers whose accuracy, scope aud conven-

ience would make them the superior of all others on the

market. They have succeeded in interesting those con-

charge of Messrs. Brooks, of New York, and Charles E.
Coleman, of the Chicago house.

The Mica Insulator Company, exhibiting in collabora-'

tion with Eugene Munsell & Co., of New York, Chicago
and London, had a fine d^play of commutator rings, seg-

ments, tubes, plates and various forms of insulation. The
company's new product, known as M. I. C. compound,
was exhibited. Some ten different grades and styles of

Micanite and Empire cloths and papers were shown.
This was probably one of the largest exhibitions of insu-

'97 Model. New Haven Fare Registers " Philadelphia" Dial.

cerns and corporations to whom the use of an accurate,

reliable and durable, compact and complete register

would be an actual saving of money and a source of sat-

isfaction to their employees and themselves. These reg-

isters are made single, double or triple, and after instal-

ment give absolutely no trouble and require no care.

The illustrations show three styles of fare registers gen-
erally used by traction and car roads. At the Niagara
exhibit the different styles were shown to and inspected

by thousands of visitors and convention delegates. These
registers are not only serviceable but highly ornamental,
being finished in enamelled iron cases, imitation mahog-
any, some with polished sycamore bases, the triple regis-

ters for instance) and otherwise oramented to please the

eye as well as the conscience. At the Columbian Expo-,
sition, at Chicago, 1893, the highest award was given to

the New Haven Car Register Company, and at the Cot-
ton States and International Exposition, in Atlanta, 1895.

lating materials ever seen, and shows the progress the

company has made the past four years in this branch of

electrical industry. Mr. Charles E. Coleman, of the Chfl

cago house, had charge of the exhibit. Mr. Franklin

Brooks, vice-president of the company, was present one

or two days.

American Exposition to be held in 1899 at Niaga

Falls was well advertised at the Street Railway Conve
tion with pasteboard medals containing invitations

call and visit the exposition at that time. A little ne

paper advertising among the trades papers representi

the various industries will do the exposition some good

Eugene Munsell & Co., New York and Chicago, had a
fine exhibit of " India and amber mica," in the sheet, as

it comes from the mines, and in the form of segments for

railway motors. Several sets of segments of various sizes

were displayed beneath a large sign board on which was
shown a full line of drop-forged copper segments made
by the Van Wagoner & Williams Hardware Company, for

whom Eugene Munsell & Co. are general Western selling

agents. A souvenir in the form of a " mica mine" puzzle
was given, and was probably sought for as much as any
one souvenir at the convention. Parties not in attend-
ance can secure these souvenirs by writing the company
at either New York or Chicago. The exhibit was in the
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HUSTLERS AT THE CONVENTION.

Mr. Charles Y. Flanders, New York, represented

Messrs. Morris, Tasker & Co., of Philadelphia, and the

National Water Tube Boiler Company, of New Bruns

wick, N. J.

The John A. Roebling's Sons Company, Trenton, N. J.,

the well-known manufacturers of bare and insulated wire

and wire rope, was represented at the convention by
Messrs. H. L. Shippv, G. C. Bailey. M. R. Cockey and

W. L. Doyle.

L. E. Frorup, of Schiff, Jordan & Co., 232 Greenwich

street, New York, importers of special enclosed arc light

Carbons, and manufacturers' agents, stopped at the Con-

vention on Friday, on his way to Toronto and Montreal.

The Pettingell-Andrews Company, Boston, had on ex-

hibition the Trojan leverage jack, which is used for emer-

gency work and lifting car bodies without blocking. Mr.

J. E. Wilson explained the advantages of this jack and

interested many of the visitors.

The Garl Electric Company, Akron, Ohio, displayed its

telephone system for street railways in operation. Mr.

M. Garl, president, looked after the interest of his com-

pany, aud reported a large number of orders from rail-

ways for equipment with his telephone system.

The H. B. Camp Company, Aultman, Ohio, made an

exhibition of the Camp underground and Camp insulating

conduit. This conduit, which is now being extensively

used, is steel armored and lined with vitrified clay or

other vitreous material. Mr. A. L. Daniels represented

the company.

Mr. F. Brooks, of Eugene Munsell & Co., of N. Y.,

was on hand and made a big show of micanite and mica

in all conceivable shapes for electrical purposes. M. I.

C. compound, their new production, was shown in a

practical way ; a strip of copper treated with the com-
pound was riveted to a large card containing a full de-

scription of the great virtues of the new compound which

they gave away to all visitors.

Messrs. Herrick & Burke, New York, showed a con-

trolling electrical inspection system, for discovering any

trouble arising in car equipments. This system is now
being introduced. Mr. A. B. Hertick personally showed
its workings.

The R. D. Nuttall Company, of Allegheny, Pa., showed
a fine collection of gears, pinions, trolleys and brass

goods. The new material, " steelite," from which it is

now making electric-railway gearing, attracted much at-

tention. The company was represented at the conven-

tion by Messrs. F. A. Estep, president; C. N. Wood,
George W. Provost, Garson Myers, Scott R. Hayes,
Charles Bartlett and A. S. Partridge.

The Consolidated Car-Heating Company, of Albany,

N. Y., made a display of its electric car heaters, also

electric heaters for general purposes. Mr. J, F. McElroy,
consulting engineer; Mr. H. F. Ransom, Eastern agent

and Mr. W. P. Casper, Western agent, represented the

company at the convention.

The Storey Motor and Tool Company, Philadelphia,

who make the popular enclosed motors and dynamos, was
represented by its president, Mr. L. E. Storey.

The Central Electric Company, of Chicago, exhibited a

fine collection of specialties—Carton lightning arresters,

Bound Brook bushings, Pittsburg drawn trolley tubes,

and a full line of overhead constructed materials. Messrs.

W. R. (iarton, manager of the railway department, H. E.

Adams, Eastern agent, represented the company at the

convention.

Peckham Trucks were to be seen all over Convention

Hall and in use by the roads at Niagara Falls.

The William Scott Spring Co., of Philadelphia, showed
all styles of car springs in their pretty booth in Exhibi-
tion Hall.

O. R. Sackett & Company, of Niagara Falls, had their

automatic trolley catcher on exhibition, Mr. O. R. Sack-
ett being in charge. Their device attracted universal

attention on account of its many valuable features.

J. G. White, of New York, gave a dinner to his friends

during the convention. He built the power line between
Buffalo and Niagara Falls. Mr. White is an electrical

contractor of considerable eminence.

Mr. D. C. Sweet, of Springfield, Mass., exhibited his

car-wheel grinding machine, which has met with great

success among street railway companies throughout the

country.

Ed. G. Fisher represented the McMillin Woven Wire
Fence Co., of Chicago, showed how to fence in trolley

lines and gave away fine leather card cases.

The Hauffman-Conkell Co., of Canton, Ohio, had one
of their automatic cut-offs and other devices for render-

ing falling trolley wires harmless on exhibition.

Geo. H. Buehler and W. R. Kerschner, of Columbia
Machine Works, Brooklyn, N. Y., were at Exhibition

Hall showing their superior trolley wheels, brakes and
controller handles and special devices.

Frank Granger was on hand with his Corning brake
shoe and aluminum nuggets of silver whiteness for dele-

gates and friends. Frank is a popular boy and seems to

have the knack of getting home with business.

Mr. D. F. Mcintosh, president, and J. Partridge, of

the Partridge Carbon Co., Sandusky, Ohio., were seen

everywhere at the convention. They only needed to

show themselves, as the Partridge carbon brush is used

on every road of prominence. It cannot be surpassed
for solidity, strength, lubrication and long life. Many
have tried to compete but always failed for want of the

necessary requirements and experience.

Mr. E.JA. Lavens, of General Incandescent Arc Light
Co., showed all styles of enclosed and plain low-tension

and street railway arc lamps at the Cataract House
during the convention.

John T. McRoy, 253 Broadway, N. Y., showed two
styles of vitrified clay conduits such as are being installed

along all the new tracks of the new electric roads of New
York City.

The Ohio Brass Company, of Mansfield, Ohio, had a

finely arranged exhibit. A fence formed of strain insu-

lators was around the exhibit. A full line of headlights,

track brushes, gongs, etc. A very neat souvenir pin, on
which a little thermometer was coiled, was lavishly dis-

tributed. The representatives of the company present

were Messrs. C. C. King, secretary, and A. L. Wilkinson,

special salesman.

The Joseph Di\on Crucible Company, Jersey City,

s'howed their new graphite wood-gear grease for trolley-

car use. It reduces the noise from gears to a minimum,
does not drip or ooze from the gear case. Messrs. J. H.
Baird and A. L. Haasis distributed a variety of souvenir

pencils.

Mr. Harold P. Brown, New York, had his E. C. A.

rail bond for rebonding rails on paved streets, the plastic

rail bond, the socket bond, and also various t)ols and
appliances for use in the application. Mr. Harold P.

Brown, of New York, and Mr. Franklin Sheble, of Phila-

delphia, were in charge.

The Mehling portable car safe and register was shown
by Mr. Mehling, the inventor. Write for a circular illus-

trating how you can save 15 to 20 per cent, of the re-

ceipts that are lost daily on the cars by the use of this

safe collector system.
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Fig. 2.
—

" Finow " Canal Motor.

THE DEVELOPMENT OF ELECTRIC [CABLEWAYS.

BY RICHA

Large expenditures of thought and money have been
made to devise means of transportation that can disre-

gard the insurmountable difficulties of some surface roads,

such as excessive grades, too much bridging, or too great

a cost for roadway. The natural suggestion has been to

make the roadway through the air, and air-ships, flying

machines and suspended cableways have been sought for

to solve the problem.
Macaulay wrote, "Of all inventions, the alphabet and

printing press excepted, those inventions which abridge
distance have done most for civilization."

The most baffling problems we have before us today
are those of abridging distances. With all the expendi-
ture of life and money that has been put into the endeavor

RD LAMB.

man has not as yet even been able to traverse this orb of

the universe upon which we are living, and with untold
riches as the goal; thousands stop within a few hundred
miles of the Klondike, at the first short pass, to await a

less hazardous season to risk the journey.

There are millions of feet of valuable timber in swamps
standing within rifle-shot distance of convenient points of

navigation that have been p actically unobtainable. The
miry soil makes regular roadbeds too expensive, and it

has been as impossible to get the teams into the swamps
as to get the logs out. It was to solve this particular

problem of abridging distances that my electric cableway
was built.

I first built a cableway having portable iron bracket
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supports to attach to the trees, and an endless cable sup- lished in a recent number" of " The Strand," the writer
ported by sheaves upon the brackets. The cable was states: " Two stout wire-carrying ropes are laid parallel

passed around a sheave which was driven by a steam-en- on standards of wood or iron and then stretched tightly

gine at one end of the line. This cableway worked well, in a straight line. (These words are in italics.) Aerial

Fig. 3.
—

" Finow " Canal Motor on Cable Line.

and could haul logs for a distance of half a mile, which is

farther than by any other method previously tried. I

found that steam cableways are limited to straight lines,

and as trees do not always grow in long, straight lines,

rope-ways cannot run around corners." This condition

is due to the fact that a moving cable has a tendency to

work itself out of its carrying sheave, unless the line of

the pull of the cable is straight. This fact suggested to

\
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Fig. 1.—First Test of Logging Motor.

I devised a means by which the car would replace the me the necessity of the traction cable being stationary,
traction-cable in its sheave if it was dislodged in passing It was a natural advance in the line of thought to note
a bracket on account of the cable line not being straight. that if a sheave would transmit sufficient power to haul

Fig. 4.—Hauling Canal-boat at Trenton, N. J.

But this did not obviate the difficulty of having to select logs a distance of half a mile from the same, that it would

the route with reference to a straight line. be even more efficient if the power applied to the sheave

In the excellent article on "Railways in the Air," pub- was near by and accompanied the load on its travel. As
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an electrician, the cables of the steam rig naturally sug- eral times and anchoring it at both ends; thus the motor
gested to me conductors for an electric motor that would winds in and pays out the cable on the principle of a cap-

Fig. 7.—Loaded Crane on Cable.

Fig. 5.—Test on Erie Canal ot Tonawanda, X. Y.

operate the sheave. Such a motor admits of the traction stan. The fact that the traction cable is stationary, and
cable being stationary by passing it about the sheave sev- that the lower bracket catches the cable as the motor
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passes, makes a system of this kind the only one that can the power is applied in a horizontal direction, the result-
be operated upon concave and convex curved lines. ant force will neutralize the pull, and the carriage will
One of the essential features of the steam cableway is stop. Cableways operated by horses upon the ground,

having the traction rope always parallel with the bearing pulling the carriage on the cable, have accordingly been

Fig. 6.—Motor used at Tonawanda.

Fig. 9.— Logging Motor Working in Swamp.

cable. The disregard of the direction of forces in other inoperative. It was important, therefore, in the electric

cable systems has been one of the main causes of their cableway to have the traction cable always parallel with
failure. On approaching a support the cable naturally the bearing cable. Supposing the incline of the cable is

sags and the carriage has to be propelled up an incline. raised until it is vertical, we would then have an elevator;
If the grade of a cable is steep, as it is in practice, and the bearing cable being the guide and the traction rope
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the hauling rope, the motor being on the elevator car in-

stead of at the top or bottom of the shaft. It is this fea-

ure that enables this system to operate on grades that

would be impracticable by other methods.
This system consists of a carriage with grooved wheels

in tandem that move upon a cable or suspended track-

way. From this carriage is hung a frame, pivoted to the

carriage so that it can maintain a vertical position re-

gardless of the grade of the track. This frame holds an
electric motor, preferably of an ironclad cylindrical type.

The motor is geared to an elliptically grooved sheave. A
steel cable is wrapped around this sheave two or more
times and is anchored at both ends. For the sake of

economy in conductors, the upper or bearing cable is in-

sulated from the lower or traction cable and is used to

carry the electric current. The carriage is insulated from
the suspended frame and motor. An insulated wire is

attached to the carriage and conveys the current to the

down with wedge-shaped bolts. Inder the saddle is a
petticoated recess, designed to shed rain water from the
insulation placed between the saddle and the bracket to
keep the current from grounding or short-circuiting.

This develops a new feature in insulation. It appeared
that many of the materials ordinarily serviceable for in-

sulating were not available, owing to the fact that often
a rolling load of 10,000 lbs. or more passes over the
brackets, producing a grinding and crushing effect.

Lava, hard rubber, micanite, shellac, mica and its

products, glass, porcelain, ozite and all products of resin,

proved to be too brittle. Vulcanized fibre was finally

used and proved quite satisfactory for a time. As only
220 volts are used in logging plants, and as it is an ad-
vantage from a construction standpoint to have the insu-

lation as thin as possible, sheets of fibre one-eighth of an
inch thick were used. It was found that, although this

insulation was protected from the rain, by being shel-

Fig. 8.—Crane Motors in Shop.

rheostat. The other pole of the rheostat is connected
with a convenient part of the suspended frame. The
rheostat is designed to control the speed and reverse the

current. A circuit breaker is put in circuit. Tracing
the current from the generator, it passes along the bear-

ing cable to the carriage, thence through the insulated

wire, through the rheostat, to the frame of the motor,
thence through the traction cable back to the generator.

At intervals along the line, connection is made between
the traction cable and the ground. A bar of copper-
coated iron is buried at the foot of a tree or post to which
the cable brackets are attached. A well bonded copper
wire extends from this ground plate to the lower bracket,

upon which the traction cable rests. In swamp and canal

service the plate is buried well into the moist earth. A
most marked difference in the resistance is noted when
the ground connections are disconnected. When con-

nected, the resistance is the same as if the traction cable

was the same size as the bearing cable.

In making the first saddles to support the cable they

were designed for movable brackets, which can be easily

put upon trees and removed to other trees when the line

is changed to a different location. These saddles have a

U-shaped clamp that goes over the cable and is bolted

laced and covered by a petticoat, after being exposed for

some time, it would lose considerable of its resistance,

and while some of the brackets could be passed by the

electric motor, the heavy load on others would cause a

short circuit through the insulation. This was averted

by painting the saddles, brackets and fibre with insulat-

ing paint, and by increasing the thickness of the insula-

tion to one-quarter inch, and using fibre that had been
solidified under unusual pressure. This was found to

work all right.

The saddles for the plant for the Erie Canal towing
test, referred to hereafter, were made so that the tread

of the bearing wheels would leave the rope, and the

wheels would pass over the saddles on their rims, guided
by flanges cast upon the saddles. On curves these

flanges were made concave or convex as required. These
saddles worked excellently, and the motor passed over
them easily and satisfactorily. These brackets were in-

sulated with ozite and vulcanized fibre, and painted with

insulating paint.

Work in swamp logging demonstrated that small, short

saddles are all that are needed, even for deflections in

the line of from 20 to 25 degrees. The saddle was much
simplified by attaching to the brackets an insulated cone-
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shaped pin, over which the saddle is placed, by having a

cone-shaped recess in the under part of the needle to fit

the pin. This recess also acts as a petticoat to protect

.the insulation. The question of insulating the cone-

shaped pin was an important one. Vulcanized fibre could

nDtbe moulded upon the pin. A material was needed
that, while having a high resistance, would adhere to the

pin, and that would stand a great crushing strain. It

should be preferably non-hygroscopic, and show a mini-

mum absorption of water.

Insulated trolley hangers were secured, that showed an

insulation resistance measured under 150 lbs. vertical

stress above 300,000 megohms, and after sprinkling with

water one-half hour, measuring immediately above 300,000

megohms. After again sprinkling with water twenty

minutes, they measured immediately above 300,000 meg-
ohms.

Tested for absorption after soaking in the water four

days showed weight of 312.9 grammes ; weight as re-

ceived 312.7 grammes; absorbed 000.2 grammes. (These

tests by Stone and Webster.)

In the insulated stud made for the saddles, the break-

ing strain measured over 35,000 lbs. At that point the

insulation showed no signs of giving way, and the same
stud was subsequently used for regular work. The in-

strument used for measuring the crushing strain measures

only 50,000 lbs. It was thought best not to test above

35,000 lbs., which was more than needed in any service

it would be required to perform. The pressure was put

upon the top of the saddle and the bottom of the stud.

As the thickness of the insulation is over twice as great

on these saddle pins as was used on the trolley studs

tested, the resistance should be at least over twice as

great. (This test by Pope Mfg. Co.)

The best steel cables for cableways are the interlocked

and patent locked wire rope. These are almost as com-
pact as solid bars of steel, and yet can be easily coiled by
hand in coils four feet in diameter. A simple coupling is

used to connect the cables. The wheels of the car pass

over these couplings so smoothly that the rider on the

motor scarcely notices the fact. These points of con-

nection are as strong as any section of the cable. An
advantage in these interlocked cables is that they present

a smooth surface of comparatively flat steel, which wears

a great many times longer than the ordinary cables whose
surfaces present round wires that wear through and
unravel. These cables are made to bear much greater

strains than the ordinary cables, and being so nearly

solid they make much better electrical conductors.

CONVENTION NOTES.

The Newspaper Vending Machine Co. attracted con-

siderable attention. This novel vender was kept in con-

stant motion showing the ease with which papers can be

sold in street cars without the use of attendants and the

annoyance of boys walking over your feet.

Morrin Climax boilers, made by the Clambrock Steam
Boiler Co., Brooklyn, N. Y., were shown in photo views

of their largest plants and explained by Mr. Chas. H.
Sammans and T. F. Morroa, at Exhibition Hall. Their
souvenirs were in great demand.

Leonhardt Wagon Manufacturing Co. of Baltimore,

Md., showed their popular style of Trolley Repair Wagon,
which attracted great attention from delegates.

Messrs. McCardell, West & Co., Trenton, N. J., had
on exhibition the Trenton trolley wagon. Mr. J. R.

McCardell represented the company and interested many
of the railroad men by illustrating the various uses to

which the wagon could be put.

The John Stephenson Company, New York, pioneer

builders of street cars, was represented by Messrs. D. W.
Pugh and J. A. Tackaberry, two of the best known and

most popular men in the business. The Stephenson
Company distributed a neat memorandum book as a

souvenir, containing illustrations of the earliest and latest

styles of street cars.

The H. W. Johns Manufacturing Company, New York,
displayed a line of electric heaters in operation for both
panel and cross-seat cars. The regulating switch for

these heaters attracted much attention, three degrees of

temperature being obtainable. A number of appliances

for electric-railway work were also shown, together with

the new toggle-clamp pole insulation, and the Luscbmb
clips for figure-8 trolley wire. Mr. J. Emery Meek and
Mr. H. H. Luscomb represented the company.

Pocket-books were distributed by Messrs. G. H. Hale
and A. C. Woodruff, representatives of the Consolidated
Car Fender Company, of Providence, R. I. The car

fenders manufactured by this company are in use in

more than fifty cities.

J. C. Dolph & Company, of New York, had on exhibi-

tion samples of their copper and mica segments for rail-

way motor commutators, favorably known among the

street railway fraternity. Mr. Dolph, the genial head of

the firm, was in attendance.

Mr. F. A. Estep, president, and G. W. Provost, the

Pittsburg agent and representative, were in charge of the

exhibit of the R. D. Nuttall Company, of Allegheny, Pa.

This company are the manufacturers of "steelite," used
in the making of their celebrated electric railway trolleys,

gears, etc. This article is a special composition, having
all the properties of steel, both from its appearance and
also from physical tests.

The Garl Street Car Telephone, exhibited by the Garl

Electric Company of Akron, Ohio, is a novel electric rail-

way adjunct and was the subject of much favorable criti-

cism by those in attendance. It is manufactured under
patents owned by the above company, and by its means
communication from the car direct to headquarters is ef-

fected.

Herbert I. Sackett, 820 Main street, Buffalo, N. Y.,

general construction supplies, has been constructing elec-

trical engineer for all kinds of electrical work for some
years. He was connected with the old firm of F. P.

Jones & Co., and associated in the installing of the plant

in the Brisbane Building, Buffalo, Pitts Works, and other

large isolated plants. Mr. Sackett is sole agent for the

Buckeye lamps, and Jandus long-burning arc lamps, for

Buffalo and vicinity. Mr. Sackett intends to hustle with

all the energy a young, expert electrical engineer can put

into a growing business.

Mr. W. C. Wood, of the New York Switch & Crossing

Co., Hoboken, N. J., exhibited one of their Electric

Switches in operation, on one of the Niagara electric

roads, and it was no doubt the most novel exhibit at the

convention. Mr. Wood took orders for a number of the

switches ; every electric railway man who saw it was

greatly pleased and a foundation was laid for some big

orders.

The Standard Air-Brake Company, of New York, exhib-

ited a No. 27 Brill truck equipped with the company's

duplex compressor, direct axle-driven, and on another

track of the same make was shown the geared compres-

sor. The Standard Company's hollow spindle brake

cylinder, with fulcrum on the back head for equalizing

double-track brake rigging, was also shown ; as also the

automatic current controller and their water and dust- •

proof electric compressor. The company was represented

by Messrs. E. J. Wessels, E. H. Dewson, Jr., George E.

Pratt, C B. Fairchild, H. B. Taylor and E. E. Robinson.

Messrs. Matlock and Harrington, of Harrington Rail

Bond Co., of N. Y., were hustling about for business;

they showed by models how they bonded rails and re-

ferred to a model of the same in Exhibition Hall.
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AERIAL ELECTRIC CARS.

The transition from primitive methods of traction to

those of a more complex character, is the result of a series

of well blended efforts which reach back to the days of

Rameses and his war chariots and forward to the glorious

civilization of the nineteenth century. The evolution of

all forms of vehicles spans the known history of mankind
and finds its present termination in such modern con-

trivances as the automobile or recently improved cable-

way. It is this last which interests us and brings before

our notice certain possibilities in its use and future devel-

opment. Steam-railroad corporations have found that in

the construction of their tracks a great item of expense

is swallowed up, particularly when tunnelling and winding

mountain ascents are made. All traction companies,

whether steam, cable or electric, whether reaching across

the continent from ocean to ocean or limited to a cer-

tain and Well defined locality, must meet the expenses

due to the laying of a roadbed, their rolling stock and
the care which must be given to each. Were it possible

to carry passengers or convey freight from New York to

Chicago, St. Louis or San Francisco, without it being

necessary to lay tracks, the expense of transportation

would be so greatly reduced that roads could well afford

to divide the present price into one-half.

In the construction of cable ways or telpher lines, it is

necessary to erect substantial posts or supports and
string the cable and electrical conductors along from one

to the other. Prof. Fleming Jenkins seems to have been

the originator of the telpherage system. It practically

consists of a steel wire cable upon which are supported

vehicles driven by electric motors, the current operating
the same received from an additional conductor acting in

conjunction with the cable proper. A system of this

kind is in use at Glynde, England, which ttansports ce-

ment from pits to a railway shunt previous to its being
carried to the cement works. The great saving of ex-

pense in the erection and operation of telpherage systems
has recommended them to the attention of engineers.

The avoidance of track laying is a noteworthy feature

and becomes a great advantage in cases where it is found
impossible or too expensive to lay a track, as for instance

over a rugged mountain road, down a somewhat abrupt
declivity or over a long stretch of loose and shifting

earth. According to certain authorities the construction
of a telpher line or cable way is most successfully carried

out when only one cable and no additional conductor is

used. The Glynde telpher line, above mentioned, makes"
use of a single conductor which represents sections of an
electrical conductor which alternate from side to side,

the contacts of Nthe car always touching both a positive

and a negative pole. By means of this arrangement a

single pair of cables can be used for operating aerial cars
running in opposite directions. In past years, Mr. Daft
and Mr. Vandepoele constructed short roads of this kind
which met with but very little attention from practical

men.
With the exception of these two and possibly a few

others very little has been done in cable ways in America.
An article in this issue on that subject will probably re-

vive interest and show the practical possibilities and direct

use to which it has and can be put. High speed is pos-

sible and practical on a cable way if light weights are car-

ried, but it is necessary to reduce the speed or use a rail

instead of a cable if the velocity is maintained. This
axiom must be remembered in all cases where quick
transit is desired. It is impossible to transport a vehicle

at a high speed from one point to another unless a perfect
rail or line is provided. It will be found upon investiga-

tion that th e expense of following out this precept is a

great veto to the attempt. With the high speed of a

hundred or a hundred and fifty miles an hour it is almost
impossible to stop a car with any degree of abruptness
and not wreck a section of the road or line. For passen-
ger purposes it seems rather a risky undertaking to build

an aerial road running at a high speed. With a well con-
structed miniature system it might be possible to whirl

our mail across the continent at enormous speed, but be-
fore this is seriously attempted very careful experiments
would have to be made to make such a novel method of

transportation certain and effective. At present the mat-
ter contained in the article on cable ways presents the

subject in a definite and interesting manner to the reader
and is worthy of great commendation.

The return trip from Brighton to London in a recent

contest resulted in another victory for the winner of the

Paris-Marseilles race, a phaeton of the British Motor
Syndicate being second, and the "Present Times "car
third. The Panhard-Levassor carriage accomplished
the journey in three hours and fifteen minutes, de-

ducting stoppages, thus averaging a speed of 16 miles

an hour. There was no accident of any kind to mar the

success of the trip. The second carriage arrived only five
'

minutes after the first and the third half an hour later.

The much-vexed question of what name they should
bear in England seems to have been decided in favor of
" motor cars."

An electric landau caused some sensation on the London
streets this week. It demonstrated the fact that the

horselees carriages can be steered through the crowded
thoroughfares with facility. This vehicle was fitted with

theBersey system—the same adopted by the London Elec-

trical Cab Company.
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INQUIRY COLUMN.

In this column we shall endeavor to answer all questions relat-

ing to the science of electricity that may arise in the minds

of our subscribers.

(Q.) LIQUEFIED AIR.
Newark, Sept. 24, 1897.

Dear Sir : As a member of the American School of

Electricity, I would like some figures showing how much
is saved by the use of liquefied air in or around conduct-

ors. I am of the opinion that considerable power is

wasted, but have not seen any data showing the facts.

Thanking you in advance I remain,

Yours respectfully, Member of A. S. E.

(A.) The saving can be shown by a consideration of

any large transmission plant. In a line stretching ten

miles allow a ten per cent, loss:

If 1,000 H. P. is transmitted, 100 is wasted.

If 10,000 " " " 1,000

If 100,000 " " " 10,000 "
Liquefied air would reduce this "loss to at least five per

cent, giving us instead of

—

100 H. P. wasted, only 50
1,000 " " " 500

<

(

<( «<10,000 " •• " 5,000

The cost of one H. P. per annum is about $25.00 to

the producer ; with water power possibly less. With a

large plant, then

—

50 H. P. cost $1,250, which is saved.

500 " " 12,500 " "

5,000 " " 125,000

In large plants the cost of a liquefied air equipment

•would probably be less than the cost of the power saved;

the balance would show its practical value in dollars and

cents.

(Q.) SWELLING OF COMMUTATORS.
Baltimore, Sept. 25, 1897.

Dear Sir: The commutator of the dynamo I have in

charge is sparking of late to such an extent that I have

been forced to shut down. It seems to have changed its

shape and to have become irregular in surface. The seg-

ments project and the mica sticks out. Kindly let me
know what to do and why this has occurred.

Yours truly, G. Rasmusen.

The commutator has swollen because the insulation

was not properly put on ; the segments were not placed

under pressure, and the baking, if there was any, was too

short. You will have to apply all these remedies:

Place the commutator in a clamp and press the seg-

ments into place. The clamp referred to is an iron ring

with bolts pointing inward arranged around it.

Bake the commutator while in the clamp for a day
;

then turn it down in the lathe: it will probably be all

right after this and give no trouble.

NOVEL ELECTRIC EFFECTS AT THE EXPOSI-
TION.

Omaha, Oct. 11.—The electric exhibit at the Trans-

Mississippi and International Exposition will reveal many
interesting features. Recent discoveries in the field of

electricity by Lord Kelvin, the undisputed leader in the

field of applied and theoretical electrical science; Edison,

the "Wizard;" Professor Elihu Thomson, Steinmetz,

Trask, Peabody and others will be illustrated. Mr.

Louther Stieringer, of Schenectary, N. Y., who designed

the electrical fountains at the World's Fair, has been en-

gaged as consulting electrical engineer of the Trans-

Mississippi Exposition.

The illumination feature of the exposition will reveal

some magnificent effects, arranged by Mr. Stieringer,

whose recent experiments in the illumination of the whirl-

pool rapids at Niagara Falls, by the aid of powerful
searchlights, proved so interesting and successful to the

members attending the convention of the Edison Elec-
tric Illuminating Companies. Mr. Stieringer contem-
plates further experiments along this line in the night
illuminations at the Trans-Mississippi Exposition, prin-

cipal among which will bean electric garden, showing the
various hues and tints of the flowers by means of colored
screens and powerful searchlights, and demonstrations
with searchlight effects on moving waters; the Missouri
river for a long distance, and also the bluffs on both sides,

showing strange and wonderful effects developed by the

aid of electrical science.

The interests and co-operation of the American Insti-

tute of Electrical Engineers, and the National Electric

Light Association, the most important bodies of electri-

cians in this country, who will hold their meetings in

Omaha during the exposition season, will be a strong in-

centive for a complete demonstration of all the applica-

tions of electricity and its branches. Special features

will enbrace electricity in agricultural work, long-distance
power transmission, recent applications of electricity for

cooking, ironing and heating pnrposes, and the transmis-
sion of intelligence by herzen waves.

Professor R. B. Owens, of the University of Nebraska,
commissioner for the electrical section of the exposition,

has secured the following exhibits: Direct current, single

and multiphase motors for stationary use, railway ap-

paratus, electric mining apparatus, high-frequency and
high-potential apparatus, telephone and telegraph appa-
ratus, electric wire making machinery, electro-chemical

processes for the reduction of metals, searchlights, elec-

tric supplies and specialties. Professor Owens was a

member of the jury of awards at the Columbian Exposi-
tion, and his relations with electrical manufacturing in-

terests and electrical engineering have served to make his

efforts and wide acquaintance of much usefulness in

securing exhibits and enlisting the attention of manufac-
turers and inventors in all parts of the country.

Application has been made and space assigned to the

following electrical firms : The Walker Company, the

Fort Wayne Company, the General Electric Company,
the Western Electric Company, the Wagner Electric and
Manufacturing Company, the Crocker-Wheeler Electric

Company, the Okonite Company, Ltd., the Cutter Elec-

tric and Manufacturing Company, the Keystone Electri-

cal Implement Company, the Cutter-Hammer Company,
Elmer G. Willyoung and Company.
The field of electricity insures a first-class exhibition,

the new electrical inventions and improvements developed
of late in America and in Europe indicating a far greater

knowledge of electrical science than the world has ever

before known. The Trans-Mississippi Exposition in its

electric exhibit is intended to bring together the finest

demonstrations ever assembled at any exposition.

PERFECTED STEREOPTICONS.

J. Lathrop Allen, dealer in stereopticon supplies, 217

Centre street, New York City, handles a very fine line of

apparatus, including electric lanterns, hand feed and
automatic arc lamps for theatrical lantern slide effects,

dissolving keys, regulators, etc. Mr. Allen has been
manufacturing these various lines of goods for many
years and is a thorough mechanical and electrical en-

gineer. The use of stereopticons has become so wide,

spread that no institution of instruction can afford to

be without a modern, fully equipped lantern. Mr. Allen

has spent a great many years and considerable money in

gaining a thorough knowledge and practical experience
in this particular line of work.

His stereopticons are simple in construction and easily

operated, rarely giving cause for complaint. We may
mention in addition that Mr. Allen makes rheostats of

all capacities for electric lamps.
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CONVENTION NOTES—Continued.

Milo G. Kellogg, of Chicago, took out 124 patents on
multiple telephone switchboard appliances, issued Oct.

26. In the history of the patent office this effort

stands first in that particular line.

F. H. Newcomb, 1 Washington place, N. Y., had a

show-case full of fine uniform caps.

Samuel Barnes, the original circuit breaker inventor,

was at the convention. He has travelled throughout
Europe and disposed of some valuable patents. The
grfcat Lindell Street Railway of St. Louis have him as

their electrical engineer.

E. I. Richards, manager Hudson River Power Trans-
mission Co., of Mechanicsville, N. Y. A large water
power plant is to be installed by this company.

VVm. H. Tenbroeck, with his diamond trucks, was al-

ways to be found on duty and watching for delegates

with orders in their pockets.

The Forest City Electric Co., of Cleveland, Ohio, dis-

tributed a handsomely cloth bound book containing full

descriptions and illustrations of their well-known rail

bond. We cannot go into details here, but advise our

readers to get one of these books, as they are full of in-

formation useful for every one interested in electric rail-

way work.

W. H. Delaney represented a new car company up the

Hudson. We wish him success.

The Puritan Electric Company, formerly of No. 150
Nassau street, New York, has removed their office to the

Bowling Green Building, No. 11 Broadway, New York,
where they have increased facilities for handling the Al-

ternating-Enclosed Arc Lamp which they manufacture.
This change was rendered necessary by the large increase

in business which they have received since the fall season

commenced, and which has taxed their facilities of pro-

duction to the utmost.

AMERICAN INSTITUTE OF ELECTRICAL
ENGINEERS.

At the meeting of the Institute, held October 27, a

paper was presented by Mr. Richard Lamb on the "De-
velopment of Electric Cableways," describing the use of

the electric motor for logging and canal-boat haulage.

It was fully illustrated by lantern slides. The paper was
discussed by Messrs. Bijur, Henshaw, Keith, Leonard,
Mailloux, Martin, Sachs and Wolcott. About seventy-

pive members and guests were present.

At the meeting of the executive committee in the after-

noon the following Associate Members were elected :

Balsley, Abe, chief electrician, Terre Haute Electric

Railway Co., 514, 6^ street, Terre Haute, Ind.

Balcome, Herbert A., with The Eddy Elec. Mfg. Co.,

Windsor, Conn.
Child, Chas. T., editor, The Electrical World, 253

Broadway, New York.

Gpltz, William, Hathaway Building, Milwaukee, Wis.

Jones, M. E., contractor and student in senior class,

Cornell University, Ithaca, N. V.

Le Clear, Gifford, electrical and mechanical engineer,

Partner Densmore & LeClear, 7 Exchange place, Boston,
Mass. ; residence, Cambridge, Mass.

Thompson, SylvanusP., Morland, Chislett Roaa, West
Hampstead, London, N. W., England.

Williams, Geo. Henry, district superintendent The
Edison & Swan United Electric Co., Ltd., 134 Royal
avenue; residence, Culmore, Glenburn Park, Belfast,

Ireland.

Wotton, James A , electrician, Southern Bell Tel. >.\:

Tel. Co., P. O. Box, 218 Atlanta, Ga.

The following Associate Members were transferred to Full

Membership :

Sampson, F. D., manager, Charlotte Electric Light and
Power Co., Charlotte, N. C.

Davidson, A., cable engineer and electrician, Central

and South American Telegraph Co., Lima, Peru.

Decker, Edward P., electrical engineer, New York
Telephone Co., 18 Cortlandt street, New York.

Ralph W. Pope, Secretary.

STORAGE BATTERIES.

LESSON LEAVES
FOR

THE AMERICAN SCHOOL OF ELECTRICITY.

BY NEWTON HARRISON, E. E.

The subject of storage batteries is of as much commer-
cial as scientific interest. Not only have millions of dol-

lars been spent in their introduction, but a like sum has

found its way to the laboratory, in which many have
sought to improve it to a point of commercial excellence.

What a Storage Battery is.—The storage battery, or, as

it was called in earlier days, the Plante or Faure cell, is

not a cell in which strictly speaking, electricity is stored
;

but it is a means by which electricity causes certain chem-
ical changes in lead elements that produce all the phe-

nomena of a primary cell upon discharge.

Electricity is not stored, but chemical energy is stored,

and therefore the problem of the perfection of the storage

battery is almost exclusively a chemical one. Let us re-

view the incidents connected with the development of the

storage battery.

Discovery of the Pri?iciple.—When a pair of platinum
electrodes are allowed to dip into acidulated water and
small tubes are arranged to collect the gas they dispel

by decomposition, a galvanometer connected in circnit

will show a return current when the current from the bat-

tery or dynamo is stopped.

The platinum electrodes dipping into the liquid accu-

mulate two gases, respectively oxygen and hydrogen. It

seems that these two gases act towards each other as

copper and zinc, or the electrodes of any primary battery.

The return current observed is therefore due to the

gradual recombination of these two gases into water, and
the chemical union creates a reverse current which flows

through the wires and affects the galvanometer.
Polarization, which is practically the accumulation of a

gas or gases that oppose the passage of a current in a

primary cell, is therefore the cause of the secondary or

return current in a storage battery.

With two platinum plates in dilute sulphuric acid the

current of polarization gradually increases up to a pres-

sure of 2.6 volts.

It is therefore a back electrical pressure which opposes
the original current, and manifests itself when the first

current is discontinued and the second allowed to circu-

late freely.

Size 0/ Plate.—It is very evident that the larger the

platinum plate the greater the amount of gas given off and
the greater the capacity of the plate for current. The
size of the plate, therefore, limits the amount of gas that

is given off and the capacity of the cell.

Ritter discovered that any two pieces of metal would
accumulate chemical energy by this means, which they
would afterward give out in the form of electrial energy.

The two pieces of metal become independent sources of

current after being disconected, and act to all intents

and purposes like a voltaic cell.

Plante made a series of experiments, the result of which
showed that of all the metals experimented upon, lead

had the greatest capacity for polarizing effects, and there-

fore made the best form of secondary cell.

The Plante cell is made by taking two lead plates, im-
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Central Station Cell Chloride Accumulator.

Type F Cell Chloride Accumulator.
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Boston Edison Station. The First Independent Battery Station in America of Chloride Accumulators.

Bowling Green, N. Y., Edison Station of the Electric Storage Battery Company,
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mersing them in dilute sulphuric acid and applying a strong

current.

Eventually a thick deposit of lead oxide of a reddish

color forms on one plate and a grayish deposit on the

other. In the courss of time, by continued charging, these

deposits become deeper and deeper; the reddish deposit

penetrates to the very core of the plate and transforms it

entirely, increasing its capacity for continued discharge

and volume of current.

The positive plate is the reddish plate, upon which has

formed an oxide of lead. This deposit is called peroxide

of lead and is of a spongy nature. The more spongy it

becomes, the better its qualities as a reservoir for chem-
ical energy but the poorer it becomes mechanically, as it

disintegrates and eventually becomes difficult to handle.

The negative plate is of grayish color, and likewise be-

comes an oxide of lead; the positive plate, a higher oxide

than the negative. In fact, the negative is covered with

a coating of dioxide of lead.

Forming.—It is necessary in order to get the ceH into

full working operation to have the cell formed, as the ex-

pression goes.

The plates must respond chemically to the influence of

the current and absorb as much electrical energy as pos-

sible of that supplied to them. The thicker the oxide in

each plate, the more able do they become to perform this

function. It takes a very long time to get lead plates into

this condition, but this has been overcome by Faure.

The Faure battery is merely a modification of the Plante

cell. Faure very carefully considered the question of

forming the plates and concluded to try the effect of

oxides applied artificially to them.

It seemed to him that time would be saved and all the

long period of forming (which covered an interval of sev-

eral months) reduced down to a few weeks. By experi-

ment he found his reasoning to be true, and storage

batteries became one of the most popular inventions of

the age.

Red lead was applied to the positive plate, so called be-

cause when being charged the positive current was sent

into it, anil when discharged, the positive current left it.

This was pasted to the plate by means of glycerine or some
other liquid capable of forming it into a paste.

When the current was applied to this and the negative

piate, the red lead gradually changed into peroxide of

lead, became spongy arid absorbed electrical energy to a

great extent.

Litharge was applied to the negative plate, or that in-

tended to be such, and, as above, a chemical reduction
took place, the applied oxide becoming active as dioxide

of lead.

Grids were formed of lead moulded into shape, and the

lead oxide was applied to them in the form of paste.

A great patent suit was instituted against infringers by
those claiming the exclusive right to apply paste to grids.

One of those attacked were the Julian Company, who ex-

ercised considerable ingenuity by compressing powder
into the grids, which was the most effective way to apply
the oxide, instead of using paste—the main point at issue.

Inoxidizable grids were a valuable addition to the art,

because the ordinary plate became mechanically weak by
oxidation. The use of an alloy of antimony, lead and
mercury gave the Julian Company a grid of the greatest

value.

The Chloride Accumulator is practically a Plante cell.

Pastiles of lead in a very spongy state are formed by
pressing together chloride of zinc and lead; afterwards
dissolving the zinc and leaving a spongy mass of lead in

its place.

The Chloride Accumulator Co. use a grid with circular

holes, in which in their latest form of plate they compress
spirals of corrugated lead; this is their positive plate.

The objects to be kept in view :n the manufacture of

accumulators are, with regard to the plates

—

Large surface,

Mechanical strength,

Long life,

by which means a great storage capacity may be obtained
as well as commercial success in their introduction.

Buckling, which formerly was caused by the weakness
of the plates, is due to a sudden discharge of great
volume. The gases occluded by the oxides expand or

escape so quickly that the plates become distorted or

bent. Plugs are driven out and the battery may be either

ruined or temporarily disorganized.

Sulphatingis caused by the plates remaining in the acid

solution too long uncharged. A thick, whitish coating of

sulphate of lead forms which is very difficult to get rid of,

except by heavy charging.

The voltage of a cell when fully charged ^approximates
2.1 volts; it falls during discharge to about 1.9 volts, or

less. It is not wise to let a cell fall below this in pres-

sure as a heavier discharge will be apt to injure it or re-

quire a long period of recharging.

Buckling and sulphating are the two great evils—buck-
ling, a mechanical, and sulphating, a chemical one. Either

may be obviated by a little care and attention. Over-
charging is not decidedly injurious, but undercharging
with a leakage of current may bring on sulphating in

time. A battery must be kept charged even when not in

use. The plate which wears out quickly is the positive

or peroxide plate.

QUESTIONS FOR REVIEW.

(1) State the experiment which led to the discovery

of the storage battery ?

(2) What form of cell did Plante invent ?

(3) What process must lead plates pass through before

being used in a storage battery ?

(4) Describe Faure's improvement on the Plante" cell?

(5) What materials are required in a pasted cell ?

(6) What requirements must be observed in an ac-

cumulator ?

(7) Mention the faults of storage batteries.

F. R. Chinnock, a hustler of the old General Electric

Co., after being engaged in the building of an electric

railroad between Hackensack and Union the past two

years, has entered the electrical construction business for

electric lighting. We are pleased to call our readers' at-

tention to Mr. Chinnock, as he is one of the pioneers in

the electrical field. He has opened offices in the Taylor

Building, New York, and Arbuckle Building, Brooklyn.

Telephone call, 3667 Cortlandt street.

Messrs. H. O. Keeler, L. A. Gray and W. S. Bartholo-

mew represented the Adams & Westlake Company, of

Chicago, manufacturers of street railway specialties; their

car shades, headlights, etc., eliciting favorable comment

from street railway men.

WESTON STANDARD
-""•lllllHHIIUH

PORTABLE DIRECT READING

VOLTMETERS AND

WATTMETERS
FOR ALTERNATING AND DIRECT

CURRENT CIRCUITS.

The only standard portable luntru-

menla of the type deserving

this name.

Write for Circulars and Price Litta

8 and 9.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 WILLIAM STKELT, NEWARK, N. J.
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Police Signal, Tele-

phone, Telegraph, Rail-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Gordon-Bnrnham Battery Co.,

82 to 86 WEST BROADWAY- NEW » ORK

Gas Lighting by Electricity.
Static Electric Machines and

Burnera lor the .Multiple
Syatem.

CHARLES H. HINDS,
MANUFACTURER,

13th and Hudson St*., N. Y
TRIO BUILDING.

General Electric Co.'s

DEW HIT TUBE
With Automatic Vacuum Regulator.

No more Troubles from High Yactmm Tabes.

Simple and efficient.
Keeps Yaruum Adjusted Automatically . Inn not

run too high in Vacuum Tor Operation. Lire
practically unlimited.

Roentgen. Ray Exciting Apparatus: Thomson
Inductoriums, Thomson Roentgen-Ray
Transformer Sets, Flooroscopes, etc.

Catalogue No. 9050.

Miniature Lamps: Candelabra, Decorative,
Battery and Series. Catalogue No. 9041.

Edison Decorative and Miniature

Lamp Department,
(General Electric Co.)

HARRISON. NEW JERSEY.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U. S, A.

The VIN WOERT

FOR DENTAL USE.
"THE BEST IN THE WORLD."

Manufactured by

Waite & Bartlett Mfg Co. of I. Y.

Manufacturer* ofPurgical and
Medical Electrical Apparatus.

Catalogue with lull description of Van Woert
apparatus, with testimonials, mailed upon ap
plication to those interested in Cataphoresis.

All commumctions to be addressed to

B. & E. HANFELD, Sole Agents
145 E. 23d St.. New York.

ROCKING GRATES. DUMPING GRATES.

bend fur Circular. Mention "Thx la*."

THE BEST AND CHEAPEST

GRATE-BAK
FOR ANY KINDOF FUEL.

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Boom 131.

are now operated in

New York City by

this Company .

$6 to $12 per year per

station for interior use, i.e.,

when system is wholly on

patron's premises. From

$90 per year for New York

City exchange service.

NEW YORK TELEPHONE COMPANY
15DeySt.,9o2 Broadway, H5\V.3SthSt

LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

Contains 75,000 code words with phrases, numhered 00000 to 74 999. Used by the LEADING BANKERS AND MERCHANTS
n/^o^^A^ ,a

«
d ackuowledged the best code extant. Over 3,000 sold since date of Isaup, January, 1896.

' THT on LA-CIPHER CODE ever offered the public in connection with which each purchaser receives bi-monthly a list of those using it

LIEBER'S APPENDIX.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.

$10.00

2 STONE ST.,
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112 QUEEN VICTORIA ST.

LONDON, E. C.
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PARIS.
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SOME USEFUL BOOKS.
Every Electrical Engineer, Contractor, Central Station Manager and Wire-

man should have a copy of these Books.

DICTIONARY

OF-

Electrical Woflfe

TERMS and PHRASES.

BY E. J. HOUSTON.

562 Pages. 570 Illustrations.

Price, $5.00.

This book contains definitions

of about 5,ooo distinct Words,

Terms and Phrases, and is as

indispensable to Electricians as

is Webster's dictionary to the

scholar and reader.

Bell Hangers'

HAND-BOOK.

By Lieut. F. B. Badt.

106 Pages. 97 Illustrations.

Price, $1.00.

This Book gives plain direc-

tions in Wiring for Electric Bells,

Annunciators, etc., and is the

best work of the kind.

Ho Electric Railway

IN

THEORY and PRACTICE.

BY CROSBY and BELL.

400 Pages. Profusely Illustrated.

Price, $2.50.

This is a complete treatise on

the Construction and Operation

of Electric Railways, and will

commend itself to the Electrical

Engineer and to the Practical

Manager.

The Practical llanagemenf

OF-

Dijnamog aqtl Motors.

BY CROCKER and WHEELER

Fully Illustrated.

Price, - - <- - $1.00.

This Book is the only one

published giving information on

the Management of Dynamos

and Motors. It is very practical

and no one in charge of Electrical

Machinery can ever get "caught"

if he follows the instructions

given in this book.

HOW TO
WIRE
BUILDINGS.

A MANUAL OF THE ART

OF INTERIOR WIRING.

By AUGUSTUS NOLL, E. E.

Cloth 12mo. Illustrated.

162 Pages. Price $1.50.

CONTENTS.
Chap. 1.—Introduction; Chap. 2.—Gen-

eral Considerations; Chap. 3.— Location of

Conductors; Chap. 4.—Division of Circuits

and Distribution of Current; Chap. 5.—Loss
of Electrical Energy in Conductors; Chap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—Switchboards: Chap. 9.—Appliances and
Connections; Chap. 10.—Converter Work?
Chap. 11.—Overhead Wiring; Chap. 12.—
Fuse Wire; Chap. 13.—Insulation; Chap.
14.—Electrolysis; Chap. 15. —Adverse Wir-
ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Plans of Dis-

tribution; Chap. 18.—Distribution of Light;
Chap. 19.—Distribution of Labor and Hints
to Foremen; Chap. 20.—Preliminary to

Rules, Electrical Data, etc.; Chap. 21.—Rules
for Ascertaining Required Sizes of Wire/
Chap. 12—Energy Power; Chap. 23—Dy
namos and Motors; Chap. 24.—Pulleys

»

Chap. 25.—Belting; Chap. 26.—Engines ;

Chap. 27.—Conclusion.

Inventions,

Researches

and Writings
of :

—

NIKOLA TESLA.
By THOMAS COMMERFORD MARTIN.

A fascinating and yet practical description of
Mr. Tesla's wonderful experiments

and inventions.

Cloth. 8vo. 330 Cuts and New Portrait

500 Pajes. Price, $4.00.

Sent Postage Free,

en Receipt of Price. ELECTRICAL AGE PUBLISHING CO.
World Building^
New York.
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ARMATURE REACTIONS IN A ROTARY CONVERTER.

By Professor R. B. Owens, D. W. Hawksworth and H. W. Doubrava.*

It was primarily designed to obtain curves showing the

instantaneous distribution of induction over the pole faces

of a rotary converter for different armature positions and
conditions of loading.

In general the method employed to effect this consisted

in measuring the instantaneous electromotive forces un-

der different conditions, generated in a series of small,

equally even-spaced coils of fine wire wound over the ar-

mature surface. The electromotive forces in these coils

in any position being of course proportional to the induc-

tion density in that part of pole opposite coil.

The machine experimented upon is of the well-known
consequent pole type made by the old I'nited States com-
pany. Its output is 3^4 K. W. at no volts, normal speed
2,400 R. P. M.

Fig. 1 shows two views of machine. At the commu-
tator end are seen three slip rings, connected to commu-
tator; also the contact-maker at end of shaft. At the

pulley end are two contact rings, to which the several

test coils may in turn be connected. The armature is

drum wound with smooth core. The commutator has 54
segments.
The machine originally designed for a continuous cur-

rent generator was changed as shown into a 3-phase con-
verter by placing slip rings on the armature shaft and
connecting segments 1, 19 and 37 of the commutator re-

spectively to rings 1, 2 and 3. No suitable 3-phase gen-

* A paper presented at the 14th General Meeting of the Ameri-
can Institute of Electrical Engineers, Eliot, Me., July 26-28, 1897.

erator being available, it was used only to convert con-
tinuous into 3-phase currents. The applied voltage at
the brushes was kept exactly at no volts, the energy
being supplied by a 15 K. W. Edison generator.

Instantaneous^electromotive forces were measured by
the usual zero method using telephone.

The particular contact maker used may, however, be
described. An iron ring was cast in the form indicated
in Fig. 2, and attached to a hard rubber disk about half

an inch thick ; A, A' are glass wedges and B is a thin
steel clock spring placed between them; C is a screw
with insulated head by which the wedges are forced into

a wedge-shaped slot in the rim and held firmly in place.

The metallic strip B is connected to the contact ring E.
The glass wedges and strip are ground even with the rim
of the cast iron ring. The contact brush, which consists
of two thin steel watch springs, coming only in contact
with polished metal and glass surfaces, wears well, and
the contact is always clean and good. No difficulty what-
ever was experienced in reading electromotive forces to
less than one-fiftieth of a volt.

Since the object desired was to show the instantaneous
induction distribution over the pole faces, and the varia-

tion in induction density at different points on the polar
surface as the armature and armature currents varied in

position and value, the ordinary single or two-brush
method of exploring commutator potentials for continu-
ous current machines would evidently be useless. First

a single coil of fine wire was wound lengthwise around
the armature and the ends connected to the contact rings
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at pulley end of machine. Fig. 3 represents the relative

.position of coil and three limbs of secondary circuit of

converter; A B is the fine wire coil wound through the

ly shifted in opposite direction to rotation. This would
naturally be expected, as the armature reactions with so
small an armature current would be but slight.

point where one contact ring is tapped; I-II, II-III and
III-I represent the three limbs of the secondary circuit.

The machine was first run as a motor with no load and

The machine was again run under steady load as a mo-
tor up to about its full capacity, the armature taking 32.6

amperes. In this case the distribution curve shows a very

A-*

FIG.S FIG.

6

30

20

10

to

80

ao

r^__
~~\

\

INDUCTION DISTRIBUTION
NO LOAD

CONVERTER ACTING AS MOTOR
INPUT 3.7 AMPERES

1

\
/!

1 ) s 1 :0 1G

V
K) 2

D
2

:gpee
320 /

S
/

so

tT

A j1 __ -

/

PLATE 1

30

1

INDUCTION DISTRIBUTION

CONVERTER ACTING AS MOTOR
INPUT 33.8 AMPERES

20

10

/ \/' >0 1(>0 U00 2 10 2S0 320 3(i0

:grees

10 q
20

'to

O
>

30 t/

PLATE 2

.,11

/
_^S

1*.

>
EXPLORATION CURVE
NON-INDUCTIVE LOAD

3 LIMBS LOADEO
INPUT 39.45 AMPERES

10

j

1 J 1 '0 ICC

\ DEGREES

\ /

10 \

20

> r~K ^
/

PLATE 3

curve plate I obtained. This shows the induction distri-
bution to be quite uniform over polar surface, but. slight-
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decided distortion of the field, as indicated by curve plate

2.. Both of these curves are exactly like what would have
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been obtained by the ordinary two-brush method of ex- armature current is much larger than when the machine
ploring commutator. was operated as a motor, no shifting of the brushes was

PLATE 5

PLATE 6

The machine was next run as a converter, the three necessary to avoid sparking, as was before the case, show-

limbs being equally loaded with incandescent lamps. The ing the small reactions in a rotary converter. Curve

armature took 39.45 amperes. Although in this case the plate 3 is the exploration curve from the same test coil
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for this case, and curve plate 4 is the exploration curve

from test coil when equal inductive loads were put on the

three limbs, the armature taking 11. 7 amperes. The last

two curves must not be confused with curves which show
the instantaneous distribution of induction for particular

armature positions and loads. They merely show the in-

duction at a fixed angular position from the loaded legs

as the armature assumes different angular positions.

From a series of such exploration curves the instantane-

ous induction distribution can, however, be easily obtained

as follows : First, we will consider the case of a single

limb loaded. It will be seen by an inspection of Figure

curves, showing the instantaneous induction for every 10
degrees from 120 degrees behind the centre of the loaded
limb to 50 degrees in advance of the centre as the ar-

mature rotates. The eighteen curves numbered I to
XVIII are shown on plate 5. The origin of each curve
is shifted 20 degrees to the right and 1^4 volts below
that of the preceding curve for clearness.

From these exploration curves the instantaneous induc-
tion distribution for particular positions of the armature is

easily found. Suppose that the centre of the loaded limb
is on the line of commutation, which in all cases is 15 de-
grees from the point midway between the pole tips, as

20 40 60 80 100 120 140 100 ISO

POSITION OF CENTER OF LOADED LIMB

POINTS AT WHICH
CURVES ARE TAKEN

4 that placmg test coils ten degrees apart at points 1,

2, 3, 4, 5 and 6 and taking readings from each separate
coil with limbs I-II, II-III and III-I loaded separately, is

the same as having but one limb loaded and coils placed
ten degrees apart entirely around the armature. The
three armature windings being known to be practically

identical when the limb I-III is loaded, test coil 1 will

give the induction 60 degrees behind the centre of loaded
limb, coil 2 50 degrees, coil 3 40 degrees, and so on to
coil 6. When limb II-III is loaded, the curve from coil

1 shows the variation of induction at the centre of the
loaded limb, coil 2 shows the variation of induction ten
degrees in advance of the centre, and so on up to coil 6.

When limb I-III is loaded, test coil 1 gives the varia-

tion of induction 120 degrees behind the centre of the
loaded limb, test coil 2, no degrees behind, and so on
up to coil 6. Thus are obtained a series of eighteen

PLATE 7

shown bv line A B in Fig. 5, and that the distribution

was desired for the limb in this position ; the line of

commutation is taken as reference line. It will be seen

by reference to Fig. 4 that taking the zero point of

curve VII gives the induction at the point where the

centre of the loaded limb is at zero degrees; then if the

reading is taken at 10 degrees on curve VIII, the amount
of induction for 10 degrees in advance of the centre of

the limb, which is still in same position, is obtained.

The induction for 10 degrees further will be represented

by the reading for 20 degrees on curve IX and so on.

The series of readings for curves, plate 6, were ob-

tained in this manner, and show the instantaneous distri-

bution of induction over the pole faces with one limb

loaded in different angular positions.

Of course the same curves might have been obtained

directly by measuring successively the electromotive force
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in each of a series of test coils evenly spaced for one
particular position of the loaded limb or armature, but
the above indirect method is easier of manipulation.
The curves, plate 7, show the variation of induction

through particular points in the polar face as the loaded
limb asumes different positions. These curves are ob-
tained directly from the curves, plate 5. Suppose it is

desired to draw a curve representing the variation of in-

duction at 140 degrees from the zero point. Connect the
points where a vertical through the 100-degree point of

induction occurs twice in every revolution of the arma-
ture, but with three limbs loaded, this happens six times
per revolution. In plate 8, curve VI is exactly similar to
curve I, and referring to Fig. 6, it will be seen that the
distribution of currents in the armature will be the same
when A B and C are either at N or P The curves show-
ing instantaneous distribution of induction with armature
position can be obtained from the exploration curves in

plate 8 in the same way that curves, plate 6, were ob-
from curves, plate 5.
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PLATE 8

each curve intersects the curve. The new curve so

found, when compared with the right line A B, drawn
through points representing 140 degrees and 12 volts for

each curve, shows the variation above or below the

induction corresponding to 12 volts.

Taking points from 30 degrees to 150 degrees, inclu-

sive, and changing the axes, gives the series ot curves,

plate 7. It will be noted ,that the variation of induction

at some points is greater than at others, and that the

waves of variation differ in phase, as of course would
be expected. Connecting the points where these curves
cross the 12-volt line shows the variation of induction at

successive points in time and amount very nicely.

The exploration curves, plate 8, were taken with all

three limbs equally loaded with -incandescent lamps.

When one limb is loaded, any particular distribution of

The shape of the electromotive-force curves taken
from a rotary converter depends on the induction distri-

bution. If the lines of force through the poles, air gap,
and armature were uniform and parallel, the electromo-
tive force in each turn of wire on the armature would be sinu-
soidal, and the electromotive force as measured between
any leg being the sum of sine waves would also be sinu-
soidal, but the electromotive-force curves we acually get is

the sum of a series of electromotive-force curves similar to
curves plate 5, differing in phase by the conductor angle.
On plate 9 are shown electromotive-iorce curves between
legs for different loads. Curve I is for full load, curve
II for half load and curve III for no load. Curve IV is

a sine wave whose R. M. S. value is 67.4 volts. Plate 10
shows the efficiency curves for the machine as a motor
and as a converter. If the load on the machine as a con-
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verter had been increased until the losses equalled the

losses of the motor at full load, then the ratio of the two

outputs would be the relative capacities of the same ma-
chine working in the two ways. It is regretted that lim-

ited time prevented a more complete experimental study

of this machine, but it is hoped that some of the results

DEVELOPMENT OF ELECTRIC CABLEWAYS.

(Continued from page 278.)

The traction cable is made of f£-in. or ^-in. specially

strong " 19 wire" steel rope, with a soft iron wire core,

in place of hemp, which is ordinarily used. This in-

100 120

PLATE 9

are not without interest. A detailed study of a more
modern machine will be reported later.

Of course the results as found agree with what might
have been anticipated, and are probably not new to the

creases the conductivity. One of the most remarkable
results in practice in this system is the fact that the trac-

tion cable does not have to be pulled very taut; in fact, a

sag in the cable seems to be of no disadvantage, as the

50 00
PLATE 10

motor does not tighten the line far ahead, even when
doing considerable service. The sag adds to the weight
of the cable and to the friction on the brackets, and
these two resistances act as an anchor for the traction

cable, independent of the terminal anchorages. For ex-

Athena, Ala.—The Birminghan Railway and Electric ample in the case of a trial plant for a German canal the

Company have purchased the Powderly dummy road. resistance to be overcome by a motor, or its "draw-bar
•

engineers of some of our manufacturing concerns, but as

the experiments of a company's engineers form part of the

company's assets, they do not always find their way into

engineering literature.
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THE FARMER AND THE OVERHEAD TROLLEY.

Since the overhead system of electric traction has been
introduced, its application to other fields of work has
been seriously considered and in certain cases actually

tried. For instance, a trolley line running along the route

of the Erie Canal or any narrow stream of considerable
length might be used for the purpose of propelling a canal

boat, scow or heavily freighted vessel, provided the

same was equipped with an electric motor and screw pro-

peller. The pensive mule, who has for years dragged its

weary burden along time-honored and well-trodden paths,

would then find its vocation gone and its occupation pur-

sued by an abler and more active source of energv. It

thus seems that in this field of work the trolley, in con-

junction with an appropriate electrical equipment, has
and will prove in the future to be of the utmost benefit as

above described. But a newer, stranger, and somewhat
astonishing departure has been proposed in which the

trolley wire will likewise cut an important figure. It is

proposed to erect an overhead line along the main
country roads from city to city, or as far as convenience
and rural commerce will advocate. The heavy country
wagon, the farmer's phaeton, and in fact the carriages

of city residents each equipped individually with a motor,
will seek propulsion by running upward to this overhead
line the equivalent of a trolley pole, an easily moving and
flexible device which will convey power from the over-
head line to the automobile below, whether horseless car-

riage, horseless wagon or other properly constructed ar-

rangement for carrying heavy loads.

The general details of such a system would not be very
difficult to work up. On one side of the road all vehicles

going in one direction would move ; on the other side

those travelling oppositely. The erection of the line

would not require any great skill for this particular pur-

pose, and the operators of the plant connected therewith
in order to keep trespassers away, that is, those owning
horseless carriages and desiring a ride at the expense of
the power company, the line would have to be under su-
pervision, which in itself is not a difficult matter to do.
Large farm houses could well afford branch lines running
into their premises in the same manner as a track-siding
might be brought to the doors or actually within a large
factory. Provided sufficient traffic occurred, this would
be a paying investment to capitalists desiring to inau-
gurate a new and feasible system of cross-country trans-
portation without the expense of laying tracks or incur-
ring the expenses necessarily due to the running of a
trolley system with cost of cars, motor-men, conductors
etc.

'

Many large cities, as far as farmers are concerned,
would practically be brought to their very doors, and a
change thereby instituted which would more closely in-
terweave the lives of city and suburban residents. There
are many large and important towns in the United
States between which may be found beautiful model
farms. How much more complete would be the farm if
thus connected to a large city and able at any moment
to hitch up the electric country wagon and wheel along
in good time to its very heart. Many dairy owners, florists
and fruit raisers could be likewise accommodated and
thus dispense with the care of horses and the time con-
sumed in getting them ready for harness. With a movable
trolley line stretched across large fields, ploughing would
become a charming occupation, and in other ways too
numerous to mention, benefits without end would be
enjoyed by the lover of green grass, country air and
bright sunshine.

THE USE OF STEAM TURBINES.

The recent improvements in steam turbines have given
station managers considerable confidence in them and led
a few to give them a trial. The economy of steam tur-
bines is in many respects a matter of doubtful issue, so
much depending upon their construction, the steam pres-
sure and the condensing apparatus, yet the fact has not
been lost sight of that steam turbines are above all the
most appropriate piece of apparatus to couple to a dy-
namo that we know of. Vibration does not exist in one
well constrected

; direct connection between dynamo
and turbine is a simple achievement, and the compact-
ness of a plant of this kind has especially in large cities,
where every square foot of space is expensive, caused
them to be well received. There is a great possibility,
and a very near one at that, of the steam turbine playing
a very important part in the future of electric lighting.
The time is near at hand for the reciprocating engine to
pass away and make room for the next stage of mechanical
development.

THE HUMAN ELECTRIC BATTERY.

The superstition that human beings should sleep with
their heads to the north is believed by the French to have
for its foundation a scientific fact. They affirm that
each human system is in itself an electric battery, the
head being one of the electrodes, the feet the other.
Their proof was discovered from experiments which the
Academy of Sciences was allowed to make on the body
ot a man who was guillotined.

This was taken the instant it fell and placed upon a
pivot free to move as it might. The head part, after a
little vacillation, turned to the north, and the body then
remained stationary. It was turned half wav round by
one of the professors, and again the head 'end of the
trunk moved slowly to the cardinal point due north, the
same results being repeated until the final arrestatio'n of
organic movement.—Railroad Tel.
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pull" was to be 645 lbs. Now at one pound per running
foot of traction cable, the influence of the motor pull

would only be felt 645 feet ahead of the motor. There-
fore with motors distributed 645 feet apart, each one
practically has its traction cable anchored from the motor
ahead and, in consequence, the combined pull of all the

motors is not exerted upon the terminal anchorage.
In the first plant, the clamps on each of the lower or

traction cable brackets were made with steel jaws, with

springs under them, such as are used on grip-pulleys.

When the traction cable was pulled the clamps gripped

the cable, and when the motor lifted the cable, on pas-

sing the bracket, the jaws released the cable. These
clamps were found to be unnecessary.

In canal practice the terminals will be ten miles apart

with tension stations every two miles. At the terminal

stations rotary transformers will transform the high vol-

tage alternating current to 500-volt direct current, and
send the same each way a distance of five miles. Where
the traffic justifies, a line will be placed on each side of

the canal, when the insulated or bearing cables will be
connected at intervals to feed each other. The anchor-

age of the traction cable will be made with a series of

clamps, and the motors will be passed through them as

canal boats through locks. At the end, the motor is re-

leased from its traction cable and is conveyed across the

canal on a cable, or where masts are allowed on boats in

the canal, by a hinged trussed track that can be opened
like a gate, or raised out of the way. The handle of the

rheostat is easily controlled from the boat by a cord at-

tached to the handle. When the cord is pulled from the

opposite direction to which the motor is to be run, the

current is admitted in the proper direction, and the motor
proceeds. When the cord is released, the handle flies

back to a vertical or cut-off position, and the motor
stops. When two boats pass they exchange motors by
simply exchanging tow-lines and controller cords.

The first test of canal boat towing with this system was
made on the Delaware and Raritan Canal at the Trenton
Iron Works. The motor was made to go over concave
and convex curves and up and down grades while towing
the boat.

In reference to the test of canal boat towing on the

Erie Canal, at Tonawanda, it is not necessary to make
any apologies for the system. Superintendent of Public

Works Aldridge, in his report to the Legislature, un-
qualifiedly indorsed the system and stated: "Early in

the season of 1895 application was made to me to offici-

ally designate a part of the Erie Canal for the proposed
test of the efficiency, economy and practicability of the

so-called 'Lamb System' for improving the present sys-

tem of towage on the canals of the State. The location

selected was a piece of canal about one and one-quarter
miles in length at Tonawanda, N. Y. The purpose was
to select such a portion of canal as would embrace as

many practical obstacles to the success of such a plan of

towing as could be found anywhere in a section of the

canal that length."

In the report of Chas. R. Barnes, electrical expert for

the Public Works Department of the State of New York,
he sums up by saying: "The electrical towing system
appears to present so many meritorious features that I

have no hesitation in endorsing it as the system deserv-

ing preference over any other hitherto experimented
upon, or likely to be devised in the near future."

So short a time was given in which to construct the

trial plant that existing models had to be copied. The
motor was over 9 feet in length; it weighed 2,213 pounds.
The elliptically grooved sheave was driven by a worm-
gear. The voltage, which was gotten from a trolley

line, fluctuated from nothing to 500 volts, but seldom
equalled the latter amount. The bridges under which
the motor had to go were very low, and had to be ap-

proached by reverse curves on a grade of about 20 de-

grees. Trenches had to be dug next to the abutments

to give room for the motor to pass under the bridges.
Both convex and concave curves had to be passed over,
and at one point the deflection was about 30 degrees.
In spite of the difficulties the trial showed that the sys-
tem performed economically and efficiently all that it was
designed to accomplish.

In the plant recently constructed for trial on a Ger-
man canal, the motor has been shortened to less than
five feet in length; its weight reduced to 1,300 pounds.
The worm-gear has been avoided by a double reduction
direct gear, gaining 50% in efficiency over the worm-
gear, and the elliptically grooved sheave has been placed
about the cylindrical electric motor, getting a large
bearing surface and increasing the efficiency accordingly.
At the test made at the Trenton Iron Works this motor,
using a 5 horse-power Storey motor, wound for 500 volts,

and going at the rate of 2.3 miles per hour, pulled 800
pounds when having the use of only 220 volts. This
shows a remarkable efficiency, which is due to the
mechanical principles utilized, viz., hauling the motor
along by a fixed rope, attached to a capstan operated by
practically a winch.
The uses to which this method of telpherage can be

put are so numerous that I will not attempt to give de-
scriptions of plans that have been, and are now, being
made for various parties, for such services as fortifica-

tion work, rice culture, mining plants, ship building and
sewer excavating plants. I will confine my descriptions

to completed work.
Possibly the most universally serviceable application

that has been made of the system is traversing motors
with double hoisting drums for quarry purposes. These
motors are to go on 700 feet span cableways. Each of

these cableways has one end stationary and the other is

movable on a curved track. It is designed to lift 10,500
pound rocks at the rate of 100 feet per minute and
traverse at the rate of 600 feet per minute. At a test at

Trenton made upon a temporarily erected cableway we
raised 6,600 pounds, and ran on the cable at the rate of

ten miles per hour, part of the time going up a grade of

over 30 degrees. There will be no difficulty in these
motors raising over 10,500 pounds and running ten miles
an hour. A 15 horse-power Storey motor is used. The
rheostat reverses the motor and regulates the speed. A
band brake also is used to regulate the stopping. This
is controlled by a lever in front of the motorman. There
is a safety brake to be used in case the band brake should
fail. This is operated by a wheel. The shoe of this

brake clamps the upper cable. It is attached to the car
proper, and with the wheel handle oscillates with the

carriage as it climbs or descends grades. A lever in

front of the motorman is used to control the speed of the

drums that raise and lower the skip. A friction clutch,

controlled by a wheel handle, disconnects the traversing

sheave gear and engages the hoisting drums or vice-

versa.

In a place within reasonable distance of an electric

plant having surplus power, these electric cable hoists

can be erected and operated for a comparatively small

cost. In contracting work, where electric lights are also

used, these cable cranes can be used to great advantage.
In other places the small generating plant necessary to

operate these motors will add but little to the expense of

an outfit.

Those who think that electrical machinery is of such a

delicate nature that it is only serviceable for cities of ad-

vanced civilization, should go to the Dismal Swamp, and
see a so-called dainty machine doing as rough and dirty

work as any service to which a machine could be put.

He would see the laborers, over their knees in mud, saw-
ing down giant trees, and hear the woodsman sing:

"Stand from under, she's saying good-by to her neigh-

bors." With a crash that throws mud and water high
into the air, a tree will fall and fill a space with broken
limbs, embedding itself well into the mire. This means
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work for the motor. Logs are to be drawn from their

beds, and when the ammeter in the generator room on
the scow for an instant runs up, possibly to a point of

overload, it is the motor overcoming the suction in draw-
ing out a buried log. With the voltmeter standing at

220 volts, you would see the needle momentarily go to

35 amperes and then drop to about from 10 to 16, de-

pending upon the size of the log. As the cone over the

end of the log strikes a stump or a cypress knee, the

needle flies to about 20 and then back, and as the log

dives off of an obstruction it may be crossing, the current

drops to zero momentarily. Finally when the log reaches

the tail-tree about 20 amperes is recorded as the log rises

from the ground and hangs suspended by the hauling

cable. This cable is rived through a sheave, which is

attached to the tail-tree fifty or more feet from the

ground.
After a number of logs are drawn to the tail-tree, they

are transported over the cableway to the terminal on the

banks of the canal. Reading the ammeter as the log

comes in we see it start at about 5, then go up to 12 or

14, as it crosses the bracket saddles, then go down to 5

again. In this process of transportation, one end of the

log is suspended by a car on the cable. The end of the

log is raised from the ground by holding fast the bight

of the grip-block rope and going ahead with the motor.

The block is attached to the car, when the same results

are produced as if the power was applied to the rope

direct. When the end of the log has been raised to the

proper elevation, the grip holds it from falling, and the

rope is coiled and placed on the tongs which holds the

log, and after getting a couple of cars loaded you are

ready to carry your valuable logs from one of nature's

worst fastnesses to a point where they become valuable

to mankind.
The question has been asked, "do you require expert

help about these logging plants ?" In answer, I would
say that I am satisfied with my superintendent. He has

spent his life in swamp logging, and has had no chance
for education, much less scientific studies. When I as-

sembled the generator, the first time that I put up that

plant, he put on a pair of rubber gloves, not wishing to

run any chances of getting a shock, even if there was no

fire in the boiler. While testing the plant a fuse blew

out on the generator, and one of my negro help started

on a run in the swamp and never returned again to work.

I afterwards heard that he stated: "Mr. Lamb can't fool

dis nigger; I done worked on the government dredge
boat, and knows what a dynamite machine is."

In spite of the lack of electrical information of the log-

ging crew, no inconvenience has been occasioned on that

account. All features of insulation are provided for before

the plants are shipped. An ordinary steam engineer ac-

quires quickly the necessary information for running the

dynamo. The motor is shipped with all parts adjusted,

and the extent of the motorman's duties is simply to push

the handle of the rheostat according to the direction he

wishes to go.

The light first cost, the high efficiency, the ease with

which it can be operated by ordinary mechanics, portend

for this system an important place among the useful ap-

plications of electricity of this century.

MAGNETISM AND MAGNETIC FIELDS.

LESSON LEAVES
FOR

THE AMERICAN SCHOOL OP ELECTRICTTT.

BY NEWTON HARRISON, E. E.

Magnetism is a natural phenomenon. The recognition

of its remarkable effects dates back to the earliest ages

of history. On the one hand the annals of Chinese lore

contain fragmentary remarks pertaining to the lodestone;

on the other hand, in the Arabian nights, a work of un-
known age, we hear in the travels of Sinbad of the won-
derful mountain that no ship could attempt to pass with-

out destruction.

But there is no doubt that the mystery of the lode-

stone, like that of amber, gave rise to a host of interest-

ing traditions.

The Chinese, it seems, departed from the ancient
marine practice of steering their vessels by the North
Star as soon as they discovered the tendency of a magnet
to point to the north. The use of the magnet or lode-

stone eventually became a familiar proceeding to the
navigators of early days.

Poles.—Notice of its properties was made by so great
a genius as Sir Isaac Newton, and because of the fact

that the magnetic force was stronger at certain points of

the lodestone than others, he called them poles.

Queen Elizabeth's reign marked the period in which
science began to receive the proper attention, but it was
necessarily harassed in its growth by the limited views of

thosse who antagonized its progress. Wnen the existence
of poles became evident it was but a step to name them
and examine into their properties.

North Pole.—It was decided to call the poles by names
according to the position they took when the lodestone
was suspended by a string. It was found by experiment
that one end of the lodestone persisted in pointing north-

ward, so the name north pole or north-seeking pole was
given to it.

South Pole.—The other pole might just as well be con-
sidered as one always pointing southward, and it was con-
sidered just as appropriate to call it the south pole or

south-seeking pole.

The magnetic force showed a tendency to discriminate
between either one end of the earth or the other. It was
but a step from this to experiment with magnetized bodies
and show a very peculiar principle whose action was thus
manifested.

Transmission 0/Magnetism.—It was discovered, whether
by accident or intention it is difficult to say, that a piece
of steel or iron could apparently absorb some of the mag-
netic qualities of the lodestone and possess in like man-
ner all of its characteristics. It would then become

Magnetized,
Possess two poles,

Point North and South.

In other words, it was possible to impart magnetic quali-

ties to steel or iron without in any way diminishing the
original power of the lodestone.

Permanent Magnets.—When hard steel was thus rubbed
with lodestone, the magnetism it received would not leave
it except by

Hard and repeated blows,

A red heat,

An opposing magnetic force.

It was therefore decided to call such magnets permanent
magnets.

Temporary Magnets.—Soft iron or nickel was tried in

the same manner, with the result that the magnetic force
remained only as long as the lodestone was present and
in near or intimate proximity. The magnetism was tem-
porarily present, the iron being therefore called for the
time being a temporary magnet.
Law ofAttraction.—The earth, as previously mentioned,

always tried to make one end of a magnetized body point
north. It was likewise found that with two magnetized
bodies, one end of each unfailingly exhibits attraction for

the other.

Law of Repulsion — On the other hand the magnets
indivividually could be made to repel each other. Two
north-seeking poles or two south-seeking poles would
mutually repel each other, but a north-seeking and a

south-seeking pole constantly maintained a tendency to

meet. We then have

—
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Two north poles repel,

Two south poles repel,

A north and south pole attract.

The laws of attraction and repulsion of magnetic poles

are

—

Lik poles repel each other.

Unlike poles attract each other.

A Magnetic Field.—The space around a magnetized
body is called a magnetic field. The presence of this

grouping, and the poles at each end disappear. A knitting

needle magnetized may be broken into the smallest possible

particles, and each will possess a north and south pole.

QUESTIONS FOR REVIEW.

(1) What is magnetism ?

(2) (a) What is a pole ?

(b) What is a north pole ?

(c) What is a south pole ?

(3) (a) What is a permanent magnet ?

The Jones Desk Clamp.

field may be perceived by holding a piece of iron in the

neighborhood of a strong magnet. The pull upon the

iron will illustrate the force thus exercising its functions

as magnetic energy.

It is possible to increase this pull to 200 pounds a

square inch. In order to do so, however, the intensity of

the field must be increased. More magnetism must be

produced. The best way of obtaining a stronger field is

to employ the electric current by sending it through coils

of wire surrounding a horseshoe of soft iron.

Lines of Force.—If upon a bar magnet a sheet of white

paper is placed and iron filings are placed over it, curious

curves show themselves in the filings. They extend from

one end of the magnet to the other in continuous lines.

They appear broken and scattered at each extremity, but

(b) What is a temporary magnet ?

(4) State the two great laws underlying magnetic
phenomena ?

(5) (a) What is a magnetic field ?

(b) What is a line of force ?

THE JONES DESK CLAMP.

Messrs. J. Jones & Son, wholesale dealers in Electrical
Supplies, 67 Cortlandt St., N. Y., has placed upon the
market an ingenious, cheap and useful desk clamp, to be
used in a roll-top desk or attachment to a shelf, mantel
piece, wall book-case, etc., as desired. The pressure
secured by the clamp holds the lamp and socket attached

D. & W. Non-Arcing Fuse and Cut-Out.

nevertheless they are complete from end to end in curves
of increasing size. They illustrate the manner in which
the magnetic force spreads from pole to pole, and the

attraction that the lines of force of one pole have for those

of the other. The streams of magnetic energy are called

lines of force. Although the methods we use in our cal-

culations cause us to look upon them in a more abstract

manner, it may be remembered that a magnetic field con-
sists of physical lines of force and depends for its effective-

ness upon the strength of its field.

A magnet placed in a magnetic field will point in a

direction parallel to the lines of force. If a magnetic
needle is placed between the widely separated pole of a

magnet, its north pole will lie nearest to the magnets
south.

What a Magnet consists of.—It is supposed, and borne
out by experiment, that a magnetic body consists of an
inrinite number of small magnetized particles, with their

opposite poles in contact. It is not necessary for the

body to be magnetized to he in this condition, but to be
merely susceptible to the influence of magnetic force.

A piece of iron is always in this condition; its particles,

however, being irregularly arranged. When the iron is

magnetized the particles form strings of little magnets,
north pole touching south pole; with the removal of the

magnetic force the particles fly back to their irregular

to it firmly in place. After use, it may be slipped into a
box, drawer, or pigeon-hole. The clamp is sold with and
without lamp. It costs, without lamp, $2.50. Circulars
mailed on application.

NON-ARCING FUSES.

A 500 horse-power fuse blows in a man's hand without
injury. The safety valves of an electric light, power
or transmission plant are its fuses. Without them safety

from short circuits, grounds, crossed wires, etc., is im-
possible, and in all cases the presence of bad fuses adds
but little to that freedom fromjdanger so absolutely essen-
tial in a modern plant. When fuses are used which will

not blow at a certain point, the plant is unsafe, and when
fuses are used which blow too soon, complications are
bound to arise which will ultimately cause fear, and a
lack of confidence to arise in the minds of consumers.
In other words, a fuse must be reliable or it is useless

There are many circumstances which affect the melting
point of a fuse : strong draughts of hot or cold air,

stretching, a change in the alloy of metals, an imperfect
contact, etc.

The danger of a blowing fuse is obvious to even the
lay mind. Fires and scorchings may result of a serious
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nature. To remove such possibilities and supply a fuse

which will be reliable and serviceable the D. & W. Fuse

Co., of 53 Aborn St., Providence, R. I., have placed a

line of goods on the market which represents the result

of their experience and scientific experiments.

The D. & W. fuses do not flash when they blow ;
heat

or cold does not affect their proper point of dissipation.

They are so reliable, clean and safe that no station or

private installation can afford to be without them.

A man may hold a 400 pilowatt fuse in his hand when
the generator is short-circuited without danger. Fuses

built to do this are the superior of all others. The sketch

shows this remarkable fuse, which embodies the skill and

science required to make it not one of the best but the

very best in existence.

At the A. S. R. A. Convention at Niagara Falls, Mr.

A. W. Hutchins had charge of the exhibit showing the

D. & W. Non-arcing Fuse.

THE PIERCE & MILLER ENGINEERING CO.

report a strongly-marked increase along all its lines cf

business, following the return of its President, F. M.

Pierce, from his tour around the world, during which he

made many valuahle connections.

From observations he made while abroad, he decided

that America would do a large European business in fur-

nishing equipments for electric tramways, and to accom-

modate this trade, and the rapidly increasing home
trade, a large increase in this company's engineering and

selling force has been drawn from England and Ireland.

Mr. Pierce has made strong financial connections in

London and New York, which enables his company to

"finance" electric railway and other first-class enter-

prises.

This company reports work in hand as follows: One

300, three 1200, three 800 horse-power, and several hun-

dred horse-power in small engines, and one complete

railway-power plant.

This company is now handling the Rice-Sargent engine

for large work, and the "STANDARD " Ball of Erie for

the smaller high and medium-speed electric purposes.

THE NEWTON APPLIANCE COMPANY, 120

Liberty street, city, supplied the switches and cut-outs

used in the new Astoria Hotel. The reputation of their

goods is so great that all new and important buildings

must be equipped with them to be secure from faults and

risks otherwise possible. The Newton Appliance Com-
pany, have, made a specialty of certain electrical lines of

goods and intend to show on every occasion that no other

concern can surpass their manufactures in either finish or

serviceableness.

West Thirty-fourth street. All machinery and operations
will be confined to the works of the Sprague Company at
Watsessing, N. J. The New York office of the Sprague
Electric Company will be found at 253 Broadway. The
new company will have as its board of directors, Edward
H. Johnson, Albert B. Chandler, Frank J. Sprague, Ed-
ward C. Piatt, John E. Searles, John Markle, W. Murray
Crane, Carl Schurz, Allan C. Bakewel, William H. Baker
and John O. Stevens. The officers are A. B. Chandler,
president and managing director ; E. H. Johnson, first

vice-president and general manager; F. J. Sprague, sec-

ond vice-president and technical director, with E. C.
Piatt, secretary and treasurer. Mr. J. \V. Mackay is

connected with this concern to a large degree. Our read-
ers may be acquainted with the fact that Mr. Chandler
is well known as president of the Postal Telegraph Com-
pany, that Messrs. Johnson and Sprague were colleagues
in the dawning days of electric railroading. To both
these gentlemen great credit is due for their persistent

efforts and business genius in developing individually

large and important electrical interests. We wish the

new company all kinds of success.

THOMAS A. EDISON JR.'S Improved Incandescent
Lamps do honor to themselves by outshining all other
lamps in the office of The Electric Age.

MR. TAYLOR, of Cleveland & Taylor, electrical con-
tractors, 5 Dey street, N. Y. , lately returned from a
European trip looking well and hearty; he has got his

land legs on again. He enjoyed his trip abroad and came
home hearty and happy.

HATZEL & BUEHLER, the noted electrical engi-

neers and contractors, of 114 Fifth avenue, N. Y. , are

the oldest and most succesful construction firm in this

city and deserve the honors they have received in way of

contracts for the leading buildings in this city, among
which are the Surety Building, Broadway and Pine street;

the Gerry and Vanderbilt residences, as well as others of

prominence, can testify to the excellence of their work.

David A. Starr, electrical engineer and contractor, of

Cornwall, Ontario, Canada, and vice-president and man-
aging director of the Cornwall Electric Street Railway,

was on hand at the A. S. R. A. convention looking out

for all the new and good things. Mr. Starr was one of the

original men who built up the Royal Electric Co. of

Montreal.

NEW CORPORATIONS.

The Sprague Electric Company, with a capital stock of

$5,000,000.00, was incorporated October 11, at Trenton,

N. J. This represents the combination of two great and

well-known concerns, namely, the Sprague Electric

Elevator Company and the Interior Conduit & Insulation

Company. This co-operation of interests will make a

noteworthy episode in the history of electrical engineer-

ing. Some of the most able electricians and business

men will work in conjunction for the purpose of devel-

oping this great concern. The products or manufactures

of the Sprague Electric Company will not differ from

those formerly produced by each concern respectively,

but in addition certain novel, useful and valuable inven-

tions will be brought- forward. The new multiple unit

electric railway system of Frank J. Sprague, the new dy-

namos and rotary transformers of Lundell and the surface
• contact railway system of Johnson and Lundell will be

pushed to the front. It is intended to sell the old fac-

tory of the Interior Conduit & Insulation Company at

WESTON STANDARD
ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general

principle and are just as accurate as

our regular Standard Poitable Di-

rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a

neatly designed dust-proof ra>-t-

iron case, which effectively shirlds

the instruments from disturbing

influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St., Newark, X. J., U.S.A.
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For Testimonials, descriptive cir-

cular and price list, apply to

Gordon-Burnham Battery Co.,

88 to 86 WEST BROAD tt AY NEW \OIIK

Gas Lighting by Electricity.
Static Electric Machine! and

Burners for the Multiple
System.

CHARLES H. HINDS,
MANUFACTURER,

13th and Hudson 81s., N. Y.

TRIO BUILDING.

General Electric Co.'s

NEW HIT THE
With Automatic Vacuum Regulator.

No more Troubles from High Yacnnm Tubes.

SIMPLE AND EFFICIENT.
Kiip- \ n in 11 in Adjusted Automatically. Can not

run (00 high in Vacuum Tor Operation. Lire
practically unlimited.

Roentgen.Ray Exciting Apparatus: Thomson
lnductoriums, Thomson Roentgen-Ray
Transformer Sets, Fluoroscopes, etc.

Catalogue No. 9050.

Miniature Lamps: Candelabra, Decorative,
Battery and Series. Catalogue No. 9044.

Edison Decorative and Miniature

Lamp Department,
(General Electric Co.)

HARBISON, FVEW JERSFV.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

! DIRECT .CURRENT, ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY/ NEWAYGO, MICHIGAN. U. S, A.

The VAN WOERT

FOR DENTAL USE.

"THE BEST IN THE WORLD."
Manufactured by

Waite Oartlett Mfg. Co. oll.Y.

Manufacturers of Surgical and

Medical Electrical Apparatus.

Catalogue with full description of Van W'oert

apparatus wiih testimonials, mailtd upon a

p

plication to those interested in Cataphoresis.

All communications to be addressed to

B. & E. H ANFELD, Sole Agents
145 E. 23d St., New York.

ROCKING GRATES. DUMPING GRATES.

boud for Circular. Mention "Thi aok."

THE BEST AND CHEAPEST

GRATE-BAK
FOR ANY KIND OF FUEL,

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Room 131.
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In the Telephone Directory

yon will find many names

of customers and friends

who would be more acces-

sible to you if you had tele-

phone service

2P,500 telephone stations in

New York City.

Rates from $90 a year.

NEW YORK TELEPHONE CO
1:, Hey St.. 66? Broadway, ll&W. 8f$taSt.
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LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

Contains 75,000 code words with phrases, numbered 00000 to 74 909. Used by (he LEAPING BANKERS AND MERCHANTS
throughout the world, and acknowledged the best code extant. Over 3,000 sold since date of Issue, January, 1896. THE ONLY
CIPHER CODE ever offered the public in connection witli whicli each purchaser receives bi-monthly a list of those imlng it.

LIEBER'S APPENDIX. Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.
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112 QUEEN VICTORIA ST.,
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SOME USEFUL BOOKS.
Every Electrical Engineer, Contractor, Central Station Manager and Wire-

man should have a copy of these Books.

DICTIONARY

-OF-

Electrical Woftfe

TERMS and PHRASES.

BY E. J. HOUSTON.

562 Pages. 570 Illustrations.

Price, $5.00.

This book contains definitions

of about 5,ooo distinct Words,

Terms and Phrases, and is as

indispensable to Electricians as

is Webster's dictionary to the

scholar and reader.

Bell Hangers'

HAND-BOOK.

By Lieut. F. B. Badt,

1 06 Pages. 97 Illustrations.

Price, $1.00.

This Book gives plain direc-

tions in Wiring for Electric Bells,

Annunciators, etc., and is the

best work of the kind.

The Electric Railway

IN

THEORY and PRACTICE.

BT CROSBY and BELL.

400 Pages. Profusely Illustrated.

Price, $2.50.

This is a complete treatise on

the Construction and Operation

of Electric Railways, and will

commend itself to the Electrical

Engineer and to the Practical

Manager.

The Practical Management

OF-

Dijnamog aijd Motors.

BY CROCKER and WHEELER.

Fully Illustrated.

Price, - - <* - - $1.00.

This Book is the only one

published giving information on

the Management of Dynamos

and Motors. It is very practical

and no one in charge of Electrical

Machinery can ever get "caught"

if he follows the instructions

given in this book.

HOW TO
WIRE
BUILDINGS.

A MANUAL OF THE ART

OF INTERIOR WIRING.

By AUGUSTUS NOLL, E. E.

Cloth 12mo. Illustrated.

162 Pages. Price $1.50.

CONTENTS.
Chap. 1.—Introduction; Chap. 2.—Gen-

eral Considerations; Chap. 3.— Location of
Conductors; Chap. 4.—Division of Circuits

and Distribution of Current; Chap. 5.—Loss
of Electrical Energy in Conductors; Ohap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—Switchboards: Chap. 9.—Appliances and
Connections; Chap. 10.—Converter Workf
Chap. 11.—Overhead Wiring; Chap. 12.—
Fuse Wire; Chap. 13.—Insulation; Chap.
14.—Electrolysis; Chap. 15.—Adverse Wir-
ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Plans of Dis-
tribution; Chap. 18.—Distribution of Light;
Chap. 19.—Distribution of Labor and Hints
to Foremen; Chap. 20.—Preliminary to

Rules, Electrical Data, etc.; Chap. 21.—Rules
for Ascertaining Required Sizes of Wiref
Chap. 12.—Energy Power; Chap. 23—Dy-

namos and Motors; Chap. 24.—Pulleys*

Chap. 25.—Belting; Chap. 26.—Engines
j

Chap. 27.—Conclusion.

Inventions,

Researches

and Writings
— : or :

—

NIKOLA TESLA.
By THOMAS COMMERFORD MARTIN.

A fascinating and yet practical description of

Mr. Tesla's wonderful experimenta
and inventions.

Cloth. 8vo. 330 Cuts and New Portrait

500 Pages. Price, $4.00. «>

Sent Postage Free,

en Receipt of Price. ELECTRICAL AGE PUBLISHING CO.
World Building:,

New York.
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150-Horse Power Synchronous Motor in Sperry Flour Mill.

ELECTRICITY IN FLOUR MILLS.

Since the completion of the great three-phase electric

power transmissions on the Pacific coast, between Folsom
and Sacramento and the San Joaquin and Fresno, the

use of electricity as a motive power has made great

strides. Two of the most important flour mills are now
added to the already long list of consumers.
The first to place its dependence on electric motors

instead of the steam-engine was the Sperry Flour Mill of

Fresno. This is driven by a General Electric synchro-
nous motor of 150-kilowatt capacity running at 600 revo-

lutions. The illustration shows this motor with a small

bi-polar motor to bring it up to speed, in the basement
of the mill whence the main belt passes to the rolling

and grinding machinery above.

The second mill is the second in importance on the

Pacific coast and the largest flour mill in the United
States using electricity instead of steam. Its electrical

equipment consists of three General Electric three-phase
alternating-current induction motors operating at a pres-

sure of 500 volts. The largest of the three motors has a

capacity of 75 H. P. This is belted to the main shaft of

the mill and drives all the flour-making machinery. It

runs continuously for twenty-four hours, and for three

months without stop. The second largest motor is one of

30 H. P. This occupies a position on the second floor

of the mill and drives all the cleaning machinery. It

rims continuously for eighteen hours daily. The third is

a 20-H. P. motor; andis placed in the basement near the

75-Ff. P. motor. This drives the roll for grinding the

corn and the barley. Its work is intermittent and it runs
from eight to ten hours per day only.

The power consumed by the motors is registered by
means of recording meters which show the total horse-

power of current consumed. These meters register ex-

actly the power used and allow the company to keep a
careful watch upon their machinery and obtain the highest

economy in operation. For instance, when the cleaning

for the day is completed and the 30-H. P. motor and all

the cleaning machinery are shut down, all expenses for

power in that department ceases at once. No power is

wasted in running idle shafting and belting. The same
is true in a still greater degree in the corn and barley

crushing department, where the work is more intermittent.

Still another source of saving lies in the fact that

neither engineer nor fireman is required to operate the

mill electrically. The motors are so simple in their

operation that any employee about the mill can handle
them. To start the motor a simple switch is closed and
a lever on the motor thrown over. In less than a minute
the motor begins to perform its full load of work and con-

tinues without further attention from the operator. The
stoppage of the motor is an equally simple process. No
attention is required beyond this, except that entailed in

keeping the motor lubricated. Power is always ready at

call, but the mill is not put to one penny of expense for

power after the machinery ceases to operate. In addition

to this economy, the wear and tear on belts, bearings and
machinery is reduced to a minimum by the system of sub-

division of power which has been adopted. The cost of

hauling coal from the river to the mill, which is in the

centre of the city, is also saved. It is estimated that the

economy in actual power consumed in the Phoenix Mill
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by the present method of driving is not less than fifteen

percent., and the total saving in the entire cost of opera-

tion will pay for the electric motors, their installation and
adaptation in less than one year.

In addition to the economy in the operation of the mill

by the introduction of electricity as the motive power a

considerable amount of space has also been saved, as will

readily be realized, and the room formerly occupied by
the driving machinery can now be utilized for other

machinery or for storage purposes. The present capacity

the runs made in a heavy downpour of rain, the results

recorded were pronounced very satisfactory.

Our readers will recall that the Illinois Central Railroad
has contemplated the adoption of electric traction in its

suburban service, between Van Buren Street Station and
VVoodlawn, a distance of about eight miles, using the
tracks over which that company carried on the enormous
World's Fair passenger traffic. The tests in train accel-
eration made by the General Electric Company recently
have been urged forward for the purpose of giving a

75-Horse Power Motor in Phoenix Flour Mills.

of the Phoenix Mill is 275 barrels of flour and 20 tons of

rolled barley and feed, every twenty-four hours, and the

entire output of this mill is taken by local consumption,

none of the product being shipped outside the State. It

was due to the careful investigation of the subject by Mr.

J. H. Arnold, the manager, that electricity was adopted
as a motive power. He is already reaping his reward
for himself and his company in benefits constantly ac-

cruing.

clearer comprehension of the adaptability of electric trac-
tion, and of securing that acceleration from rest, which
would satisfy the demands of a congested suburban traffic

such as that with which the Illinois Central Railroad has
to cope.

The car used on the occasion of those tests was a
standard elevated railroad car weighing empty about 25
tons. It was equipped with four 50-h. p. motors known
as G. E. 57, one mounted on each axle, controlled by a

30-Horse Power Induction Motor in Phoenix Flour Mills.

TRAIN ACCELERATION TESTS.

A series of additional train acceleration tests were made
October 7 on the experimental track of the General Elec-
tric Co. at Schenectady, in the presence of A. W. Sullivan,

general superintendent; W. Renshaw, superintendent of

machinery, and John Lundie, consulting engineer of the
Illinois Central Railroad, and E. C. Carter, principal as-

sistant engineer of the Chicago and North-western Rail-

road. Although the weather was most unfavorable and

standard series-parailel controller. In order that the of-

ficials present should be able to witness the actual per-

formance of the car, the interior was equipped with volt-

meter, ammeter, recording watt meter and compensated
chronograph, with bell attachment sounding at 2-second

intervals. Attached to one axle was a Beyer speed re-

corder, with the gauge on a level with the window.
The car was driven by Mr. W. B. Potter, chief engineer

of the railway department, and the tests were made under
his direct supervision. A series of fourteen runs were
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made on the tangent of the experimental track—a stretch Perhaps a better idea of these results may be conveyed
of 3,000 feet long—and the results on the wet track by saying that an ordinary elevated steam train would
showed that in five seconds the car holding twenty people reach a speed of about fourteen miles an hour in the same
reached a speed of nineteen miles per hour ; in ten sec- lapse of time, while it would be only possible to accelerate

Wing's N'aptha or Gasolene Engine. (Double Cylinder.)

onds, thirty miles per hour; in fifteen seconds, thirty-five it to the same speed in the same space of time by starting

miles per hour, and forty-one miles an hour in twenty it on a down grade of about fifteen per cent. The sig-

seconds. nificance of such acceleration may still better be grasped
This was with a wet and greasy track. During the by the fact that it would mean a saving of not less than

Wing's Naptha or Gasolene Engine. (Double Cylinder.)

latter half of the test the rain ceased, and a second series

of tests was made with a dryer track. The results were
more favorable, and a speed of about forty-one and a half

miles an hour in twenty seconds was obtained.

fifteen minutes in the running time over a distance of ten

miles, with the same number of stops as in ordinary sub-

urban or elevated service.

The tests arc to be continued at Schenectady under
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varying conditions, that is, with different weights of cars

and different equipment.
The need of electricity on certain branches of the trac-

tion service of roads now operated by steam is becoming
more urgent, and although it is perhaps premature to pre-

dict any immediate revolution in steam road methods, the

have been regarded as an economical power producer
that could compete with any other class of machinery.
The direct application of gas-engines to marine work has
been carried out in a most successful manner by Mr.
Wing, of L. J. Wing & Company, 109 Liberty street,

New York. The great satisfaction derived from the use

^^/x^- a* c *>s

35-Foot Cabin Cat Boat, Built by L. J. Wing & Co. for F. L. Sheppard, Gen'l Sup't, Penn. Railroad, Carries a 6-H. P.

Wing Gasolene Engine.

encroachments of electricity in that domain can no longer of a well-built, compact and efficient gas-engine is always

be denied. present in a purchaser's mind. The marine gas-engines

sold by the above concern combine in their construc-

tion the necessary features required to make them the

most popular type of gas-engine associated with ma-
rine practice. The space they occupy is so small, their

construction implies the most careful workmanship ; the

GAS ENGINES FOR MARINE USE.

The time has arrived for gas-engines to receive the at-

tention they have so long deserved. The many uses to

1

21-Foot Launch with 2-H. P. Wing Marine Engine.

which gas-engines can be put are as numerous as the ap- economy with which they run constantly upholds the
plications of a steam-engine, to countless fields of work. idea that Wing's marine gas-engines are the product of

Of late, in Germany, England and America, gas-engines careful experiments directed towards a final and impor-
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tant end—high efficiency. The illustrations appended
show a six-horse power Wing engine, in perspective, the
port side of the engine showing. The Wing Company
manufacture their four and two-horse power, single-cylin-

der engines on the same general lines. Two other
sketches show Wing's naptha or gasolene engines. The
illustrations will give the reader an idea of the appear-
ance of these engines, fully assembled and ready for use.

These double-cylinder engines are made in sizes of four,

ten, fifteen and twenty horse-power. They are practically

pumps, etc., no risks of any kind that might endanger
life or limb ; but, instead, an engine that will start at once
without delay, require little or no attention and perform
its functions as a piece of power-producing machinery
ought to without expert care or additional expense. The
cost of running Wing's Improved Marine Gas-Engine has
been so reduced that cause for complaint on the part of

the purchaser would certainly not exist on that score. The
consumption of gasolene is one-tenth of a gallon per
horse-power hour, or about five cents per hour for a

Heater in Position Under Seat.

Use of Heater for Cross Seats.

double engines and involve certain novel improvements thirty-foot launch with a six horse-power Wing Marine
of so valuable a nature that without doubt they lead all engine at present price of gasolene. The advantage of

others from every engineering standpoint. The great having auxiliary power on board a sailing vessel of any

Interior of Car Equipped with Gold's Electric Heater.

beauty of a gas-engine consists in the feet that it is self- description is perfectly obvious to the reader. This

contained. There is no boiler to be taken care of, engine is ignited electrically by an improved device

no fire or ashes, no system of steam-pipes, injectors, specially constructed by Mr. Wing. Its action is abso-
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lutely certain, and ah installation of this kind on board a

pleasure yacht will be greatly appreciated by its pur-

chasers, particularly when calms occur and the owner, in-

stead of waiting for a breeze, can shoot ahead and leave

other yachts behind. Mr. Wing will be pleased to send
catalogues and descriptive matter to those desiring to

correspond.

among the first to investigate so practical a problem was
the Gold Street Car-Heating Company. A great many
improvements which collectively make their heaters a

success are controlled by this concern. The efficiency,

convenience and cheapness Of these heaters make them
so far superior to the ordinary stove, commonly used in

cars, that the change from the old to the new system of

Cross-Section of Heater.

THE HEATING OF CARS BY ELECTRICITY.

The application of electricity has not been limited to

merely light and power, but it has found other fields as

broad and as interesting in which it will cause a radical

change to occur. The use of electricity for purposes of

heating is inevitable. There is, besides, an element of

safety to be found in connection with an electric-car

heater which most eloquently proclaims its superiority to

any other method of warming cars. The Gold Street Car-
Heating Company have offices in New York at Frankfort
and Cliff sts., and in Chicago at 658 Rookery. Illustra-

Gold's Electric House Heater.

heat has gradually come more and more into prominence tions are appended, showing the position of the heater
in the last few years. The special branch of the profes- under the seat, the interior of a car equipped with Gold
sion which has come into existence and excited consider- heaters, and the appearance of a heater as seen with part
able comment is that which heats cars by electricity, and of the front removed, showing the resistance coils in po-
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gain. A more refractory material must be chosen, as for
instance, the oxide of some rare metal that will stand the
tremendous heat produced by the passage of the current.
There are upon the market at present lamps which con-
sume the proper amouut of power, that is, about one-
twelfth horse-power apiece ; others that take but one-
fourteenth horse-power, and finally another class but
rarely used, except in special cases, that absorb only one-
twentieth or one-thirtieth of a horse-power. In other
words, lamp manufacturers are willing to supply you
with makes that will take two-thirds, one-half and even
one-quarter of the regular amount of power, but they will
not guarantee the life of such lamps under any circum-
stances.

The further improvement of incandescent lamps, there-
fore, rests upon a basis which involves not only the per-
fection of the lamp itself but in addition the engineer-
iing situation, that is, the regulation of pressure supplied
to such lamps. The more reduced the power a lamp
takes, the more careful must be the consumer in regulat-
ing the pressure supplied to it. An opportunity to pre-
serve the natural life of the lamp is thus gained, but its
construction will inevitably limit its hours of life to a cer-
tain maximum value which falls and falls with its rating,
that is, the energy it takes per candle-power. The re-
duced life, many inventors claim, can be increased, how-
ever, by the use of certain rare oxides whose resistance
to high temperatures is extraordinary.

It has been suggested by some to build the filament in
a tubular form, thus presenting a greater surface in pro-
portion to the material it is composed of than would
otherwise be exposed with it in a solid form. This idea
is a valuable one. If a perfectly refractory cylinder were
coated on the outside with a thin conducting film of light-
giving material, a current sent into the same would pro-
duce light at a much higher rate of efficiency than if the
material matter equivalent to that film were in a solid
column. Although an ordinary carbon filament is very
slight and delicate, it is highly evident that by spreading
the same upon a flat surface so that the ultimate cross-
section of carbon and length did not vary, although it

covered a greater area, the incandescence of this mass
would be more highly productive of light, and therefore
in certain respects provide a solution to the above prob-

. .
lem, but the difficulty of achieving these results is so great

Since Edison invented a lamp which showed the prac- that at prese nt unless a new discovery is made of a com
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THE INCANDESCENT LAMP AND
ULTIMATE PERFECTION.

ITS

tical application of a current to illuminating purposes and
proved that a carbon filament in an exhausted glass globe
could give light for hundreds of hours without failure,

thousands of inventors following in the footsteps of their

illustrious predecessor, have sought to further perfect it,

get more light for less power and obtain a filament whose
t onstruction and nature would resist the fierce heat of

blinding incandescence.

The incandescent lamp since its inception has made
marvellous progress, and represents a grade of perfec-

tion that seems not only to leave little to be desired

but still less to be anticipated. The question naturally

arises, in what way can the incandescent lamp be im-

proved so as to give more light for less power, and be
durable enough to last, even though the temperature
of its filament is that of molten metal. The answer may
be framed in the following words: "a lamp that will

give more light, though consuming less energy, is one
whose filament can stand a higher temperature, and in

conseqnence has been brought up to a high pitch of incan-

descence with very little additional power." All lamp fila-

ments at present are just heated to a point beyond which
there would be a great gain of light with slight additional

power, below which there is a great loss of light for a

slight decrease of power. In other words, lamps of to-

day are burnt at a point bordering upon high economy,
and in them all, the disintegration of the carbon is so rapid

with the slight surplus of power mentioned that, commer-
cially speaking, it does not pay to take advantage of this

pound or element that heat but slowly affects, incandes-
cent lamps will remain no more efficienr, no longer lived
than the present market affords.

'1 he Japanese have been performing some interesting
experiments with X rays. They have quickly appre-
ciated the value of a modern scientific education, and one
of iheir leading thinkers, Prof. H. Muraoka, in the Uni-
versity at Kioto, has been engaged in an attempt to
discover Roentgen rays in the light of fire-flies. The
flies were placed in a box, and separated from them was
a photographic dry-plate, which was found to be slightly
affected after a two days' exposure. It is strange to
realize that the fire-fly, whose transient gleam might
have flashed across the sight of primitive man, in forests
and on marshes that have solidified into beds of coal and
peat, contained within its little body the power to pro-
duce the wonderful X rays.

Thomas A. Edison, Jr. 's New Improved Incandescent
Lamps, in pse in our office, should be seen to be appre-
ciated. They improve with age; having been in use
nearly one hundred hours they are more brilliant than
ever. Our readers will do us a great favor by writing Mr
Edison at his office, 96 Broadway, N. Y.

t and mention
Electrical Age when asking him to call with samples of
his lamps.
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sition. The construction of the Gold heater betrays con-

siderable care and thought on the part of its designers.

The coils are built so that the best possible distribution

of heat occurs, for the amount of current received. The
cold air percolates through the bottom and passing the

resistance coils is heated and issues as a uniform current

of warm air. There are no sirocco-like gusts of hot air,

alternating with frigid draughts, but instead^ all that a

passenger can desire—a comfortable flow of pleasant and
even temperature.
The aim in the construction of these heaters has always

been to utilize all of the electrical energy consumed, to

A NEW HXIMJNANT.*

I have the honor to report an important discovery
which, it has been claimed, will in time do away with the
present system of illuminating pubLic places^ etc., with
the electric arc light. The details, briefly, are as follow:

Mr. Ernest Salzenberg-- director of the gas-works of the
city of Crefeld, has invented an hrrprovemerit in incan-
descent gas-burners, which relates -to the production of

incandescent gaslight, based upon the discovery that,

when the pressure of the gas "is considerably increased
upon the incandescence body, the-, ^a^d- body >emits a

Gold's Electric Heater for Street Cars.

the very best advantage, that is, securing the most heat

delivered into the car body for the least amount of cur-

rent possible. This has been accomplished by placing the

resistance coils of heaters in such a position that all

of the cold air entering them at the bottom is thoroughly

cut up and divided into the smallest particles by the hot-

resistance wires. This produces a steady flow of evenly

warmed air.

The resistance coils of these electric heaters are usually

of an inch and a quarter diameter, and generally three

coils high, one placed directly above the other, in a

horizontal position, as shown in the view. These

coils are held securely in position by slight grooves in

the solid and specially prepared enamelled plates, so that,

in the improbable event of a wire breaking, it would be

impossible for it to leave its original position, thereby

avoiding any short circuit or burning of wires and fuses.

The wire is likewise non-corrosive and will last for

many years. Three gradations of heat are obtainable with

this device. A switch turned to either point one, two or

three gives the different degrees of heat. The Gold elec-

tric heater is particularly adapted to street-electric cars

and is made for cross-seats as well as those arranged

longitudinally. Illustrations are given showing heater in

position under a cross-seat, and an artistic and finely fin-

ished heater for homes, apartments, halls, etc. This

portable, represented in sketch, may be connected by

means of a flexible cord and plug, to an ordinary lamp

socket. The Gold Street-Car Heating Company build a

special heater for boats, or the wall in a private house.

Many of them are used in the transatlantic steamers, and

the absence of noxious gases and danger for such purposes

places them far above any other heating device in ex-

istence. At the American Institute Exhibition, last year,

the Gold electric heater was given the highest award and

pronounced the superior of all others.

The Gold electric heaters were exhibited at the Ameri-

can Street-Railway Convention at Niagara Falls, meeting

with great favor there. Mr. E. E. Gold, president, W.
E. Banks, treasurer, and John E. Ward, manager, were

on hand looking after the company's interest. Mr. H.

E. Beach, acted as representative.

E. W. Gold, Western representative.

H. E. Beach, Eastern

Frederick Weston, electrician.

golden-yellow light, very agreeable to the eye, displaying
objects in their natural colors.

The gas is supplied to the burner at a pressure of about
2,% atmospheres, the burner, to withstand this high pres-
sure, being of special construction. A single incandes-
cent jet of the ordinary size can emit a light-of much
more than 1,000 candle-power. The light is of such in-

tensity that a person is enabled to read the finest print at
a distance of ioo to 150 feet.

The inventor claims that the cost of his incandescent
light of 1,500 candle-power is only 4*^ cents per hour,
while that of the ordinary electric light of 400 candle-
power is (in Germany) 14 cents per hour.

In the apparatus constructed by Salzenberg, a hydraulic
pressure of 3.5 atmospheres, and even more, may be
forced through the improved Auer burner.

The invention is, however, only applicable where water-
works exist.

Mr. Salzenberg has already applied for letters-patent
in the United States.

P. V. "Deuster,

Crefeld, October 29, 1897. Consul.

THE ELECTRIC ARC-LIGHT COMPANY.

Few appreciate the actual cost of introducing success-

fully on the market an article embodying a new principle.

In most cases the cost of selling is found to exceed .the

cost of manufacturing the article.

The liberal policy of the Pioneer people has proven
such to be their case in the past in forcing to the front

and making a place in the electrical field for the enclosed
arc lamp, and even at the old price of $30.00 they found
the margin of profit small.

This preliminary work they consider has now been
done, and the enclosed arc lamp is recognized to-day as

the only lamp considered in arc-lamp work, and the

business has grown to such magnitude that the Eiectric

Arc-Light Co., of 150 Nassau street, formerly 687 and
689 Broadway, early in the season took" steps to enlarge

their manufacturing plant, and they are pleased to an-

nounce that this plant is now completed with a capacity of

•Department of State. Bureau of foreign Commerce. Washing-
ton, November 13, 1S97.
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1,000 lamps per month, and with the new facilities thus

secured, and with the large amount of business they are

doing, they are enabled to effect a saving which it is their

purpose to give to the consumer, and announoe a reduc-

tion in price of their standard brass lamp from $30.00 to

$25.00 each.

We are sure that this liberal policy will be responded
to by the trade, and still further add to the call of the

Electric Arc-Light Co. for Pioneer Lamps, and while they

have always claimed this lamp to be the most perfect

piece of mechanism in the market, the price has been
placed at the same point by them as makers of lamps
which they claim have had less experience, and who are

in reality infringers on the broad basis Patents of Marks;
and now that the commercial position of the Pioneer

Lamp is assured, it is understood that the owners of the

Marks Patents are beginning a most vigorous crusade

against all infringers, which covers all types of enclosed arc

lamps except those made by manufacturers as may have

been licensed.

sent electrically and mechanically designs of a high order.

In efficiency, the Crocker-Wheeler belt type machine
cannot be surpassed, and certain diagrams illustrating the

working conditions under which even small sizes of mo-
tors or dynamos run likewise testify to rheir high effi-

ciency in all cases.1 The speed best suited to belt type

machines varies from six hundred to twelve hundred rev-

olutions per minute, and although the winding is neces-

.sarily' modified to meet the above speed variations, the

efficiency in total is not affected. The Crocker-Wheeler
belt type machines are built both bi-polar and multipolar,

with certain valuable mechanical features added which
have ;given them a reputation for durability which will

endure.. Solidly constructed brush holders, self- oiling

. bearings, substantial belt-tightening apparatus and, elec-

trically speaking, freedom from undue heat in winding
on armature and field conclusively prove that Crocker-
Wheeler machinery may be regarded as one of the finest

products of American industry. It may be said that no
manufacturer pays the same attention to the finish and

Size 22 C.-W. Mill Motor

CROCKER-WHEELER ELECTRIC CO.

The Crocker-Wheeler Electric Co., of Ampere, N. J.,

have received recognition from many sources in conse-

quence of the excellence of their equipments and the up-

to-date enterprise that has led them to adopt new methods
in the manufacture of their improved machinery. One
of the above illustrations represents a New Haven Engine
Lathe connected to a size 3 C.-W. motor. The speed

changes are made through a nest of gears which trans-

mit the power with certainty and dispatch.

Belt losses and the inconveniences resulting therefrom

cease to be with this arrangement. The Crocker-

Wheeler Electric Co. were the pioneers in the use of

direct-connected machinery; all the tools in their shops

being operated by motors that only consume power when
required.

The 200-K-W. railway generator made by the C.-W.
Electric Co. runs at a speed of 500 revs, per minute.

This handsomely designed machine is rated as follows:

225 K-W. motor at 115 to 230 volts, 400 revs, per

minute; 200 K-W. at 450 revs. ; at 500 volts as a motor
225 h.-p. at 450 revs, per minute; at 500 volts as a dyna-

mo 200 K-W. at 500 revs, per minute.

In addition to the above belt type machines, both mo-
tors and dynamos are being manufactured, which repre-

assembling of machineyr or takes as much interest other
than commercial in their completion than the Crocker-
Wheeler xElectric Company. In fact, the original basis

on which they started was two-fold in its character

—

first, to design and construct a device that would answer
to certain electrical and mechanical tests ; secondly, to

offer this machine to the public with a full consciousness
and perfect confidence in its durability and efficiency.

In some of the illustrations types of machinery and their

parts are shown. It is hardly necessary to speak of the
precautions taken to secure ample copper conductors in the
armature, sufficient cross-section and surface in the com-
mutator and the proper brush areas, and other points of

secondary design, because in actual practice the dynamos
and motors of the above concern have always shown that

they were capable of withstanding severer strains than
their competitors. In matters of regulation, period of

long run and smoothness of operation, the above appara-
tus stands unexcelled, and it is therefore advisable for

plant owners, station proprietors, electrical contractors
and capitalists to thoroughly investigate the quality ami
nature of Crocker-Wheeler machinery before undertaking
to buy at hap-hazard.

The New York office of this company is at 39 Coitlandt
street, and their extensive works may be found at Am-
pere, N. J.
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ELECTRO-MAGNETISM.

LESSON LEAVES
FOR

THE AMERICAN SCHOOL OP ELECTRICITY.

BY NEWTON HARRISON. E. E.

The magnet, whether natural or artificial, advances
the idea that certain forms of energy, particularly mag-
netic energy, has the native quality of discrimination.

Certain laws govern this tendency—the attraction or re-

pulsion of poles; but further than this we cannot go
except on theoretical lines. We find likewise that when
magnetic effects are produced by means of an electric

current, the action of unchangeable laws becomes evident
and a host of interesting facts follow in consequence.
A magnetic field is the space in which magnetic force

appears. It has often occurred that a given effect is the
result of apparently different causes. In the case at

hand attention is to be drawn to the principal means by
which magnetism is produced.

The whirl of magnetic energy around the wire disap-
pears when the current ceases, increases in intensity as
its strength increases, and acts in perfect accord with it.

Iron placed in the coil makes it a powerful magnet,
because the number of lines of force have been increased
by it, and likewise the usefulness of the coil.

Permeability.—Different materials affect these lines of
force when passing through them to various degrees.

Iron increases them.
Nickel increases them.
Copper or air leaves them as before; acting alike.
It seems that iron conducts them, as it were, easier

than anything else we know of; but air treats them with
indifference, the number neither increasing nor diminish-
ing with or without a vacuum.

This property of a body to carry the lines of magnetic
force is measured by their permeability. The standard
taken is

—

Air = 1, a fixed value.
Steel = 800, a variable value.
Soft iron = 1000, a variable value.

An Ideal Magnetic Circuit.

(1) Due to natural causes—the lodestone.

(2) Due to contact—the steel magnet.

(3) Due to the electric current—a wire carrying a
current.

A coil of wire carrying a current will be found to pos-
sess magnetic qualities and has, by investigation with a
compass, both a north and a south pole.
The strength of the current will have an effect upon

the magnetic field the coil produces, as likewise, upon the
iron in its centre.

A wire in which a current passes becomes magnetic on
the outside to such an extent that a delicate compass is

at once affected when brought near.
The strength of the field produced by a coil of wire

depends upon
The strength of the current.
The number of turns.

By coiling the wire all the magnetic energy is concen-
trated at the centre, and therefore manifests itself there
most strongly.

The multiplying effect of soft iron in a coil is so great
that its strength has been raised on occasions to a point
where 200 pounds pressure per square inch was produced.
The greater the permeability of the iron, the better it

is for the building of dynamos.
Wrought iron is best;

then follows Mild steel, and
Cast iron,

arranged according to their permeability.
The strength of the magnets, or rather of the iron

within the coil, is measured by the number of lines of
force it possesses to the square inch.

Approximately, Wrought iron takes 100,000.
Mild steel takes 80,000.
Cast iron takes 60,000.

Saturation.—When the iron is carrying as many lines
of force as possible it is said to be saturated, in the same
sense that water in which sugar is being dissolved will
ultimately refuse to carry any more in solution. Actually
this stage is never reached, but a condition bordering
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upon it is such, that enormous power is required to gain

a slight increase in lines of force. It is economical in

the manufacture of dynamos to keep well within this

limit.

A north pole in a coil can be known without testing,

because it is merely necessary to discover whether in the

end of the coil facing you the current is circulating in a

direction opposite to the hands of a clock.

A south pole in a coil is known if the current in that

end of the coil circulates with the direction of the hands
of a clock.

The number of lines of force a piece of iron produces
with a coil grow very rapidly up to a certain point; then

the increase becomes less and less, until ultimately satu-

ration results.

The curve of saturation shows this very clearly ; that

is, the rapid increase of lines of force due to the turns

and current. With a few turns and little current the

number of lines of force grow rapidly within the iron; up
to a certain point this continues, but even though the

magnetizing force be doubled or tripled the lines of force

increase but slowly.

Ampere turns is the name given to turns carrying a

current. One turn carrying a unit of current (an ampere)
is called an ampere turn.

The ampere turns acting in iooo turns carrying y^ of

an ampere equals

iooo X jJjj = ioo ampere turns.

The same magnetizing force would be produed by ioo

turns and one ampere, or 200 turns and half an ampere,
etc.

Turns and amperes are multiplied together to give am-
pere turns.

Magneto-motive force is the name given to the mag-
netic force derived from the ampere turns which excites

lines of force in air, iron, steel, etc., in quantities de-

pending upon the

Cross section,

Length,
Permeability of the same.

The magneto-motive force = 1.257 X the ampere
turns.

In any material the number of lines of force are found
by the following rule:

Lines of force =
Magneto-motive force X permeability X cross-section.

Length.

This rule as it stands is applicable at once, if the length
and cross-section are given in the metric system; that is,

in centimeters and square centimeters; otherwise it must
be modified for English measure.

taps. It represents one.of the most convenient and prac-
tical additions to the machine shop, and is sold by Louis
T. Weiss, successor to Weiss Brothers, 286, 288 and 290
Graham street, Brooklyn, N. Y. The Weiss drill case is

made of cast iron, highly finished in japan, and tastefully

ornamented. Lor circulars or information address the

above.

NEW YORK ELECTRICAL SOCIETY, 183D
"

N MEETING.
The 183d meeting of the society, postponed from the

Sth instant, will be held at the new buildings of Columbia
University, Wtst 116th street and Western Boulevard, on
Monday, November 22, at eight P. M.
The president, Doctor M. I. Pupin, will explain the

scope of the programme arranged for the season, and
give an informal address on " The Physics of the Ether."

Downtown members will find it convenient either to take

the Boulevard car all the way, which will land them at

the University gates or the elevated to 66th street, or

104th street Station apd thence by car.

C. O Reilly, chairman of committee of St. Patrick's

Cathedral, N. Y., wants plans from electricians to ring

the new set of chimes by electricity: Mr. O'Reilly can

be seen at his Storage House, Forty-fourth street and

Lexington avenue, N. Y.

A NEW PATENT DRILL CASE.

A very important invention has been made which will

be greatly appreciated by machinists, in the nature of a

new drill case. This drill case combines within itself

certain important features which will make it highly de-
sirable and even essential to quick work in the machine
shop. The disagreeable chase after a drill or drill gauge
comes to an end when the drills are carried in this im-
proved case. The Weiss drill case, such is its name, con-
tains • sixty round-bottomed receptacles, each carrying
special-sized drills from number one to number sixty;

the number sixty having a capacity of two hundred drills

and the number one about sixteen drills. The case is

practically a drill gauge, with finely ground bushings well

hardened, opposite each receptacle. The exact size of

each drill is given, particularly for use with standard-size

WESTON
ARC
LIGHT

AMMETER.
CHEAP, RELIABLE. AXD VERY

ACCURATE.
ABSOLUTELY "DEAD BEAT."

The scale is so proportioned that •
change of 1-10 of oae-amj>ere can be been
from a considerable distance. Three
different ranges

:

No. 1—5.8 6.8 7.8 amperes in 1-10 am-
pere div.

No. 2—8.6 9.6 1O.6 amperes in 1-10 am-
pere div.

No.3—9.5 10.5 11.5 amperes in 1-10 am-
pere diy.

Mention Electrical Age lehen ivritinp for
Catalogues.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St., Newark, X. J., U.S. A,
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and

THE GORDON PRIMARY CELL speaks for

itself, and we speak " for it" by guar- <
anteeing it as represented,

others speak for it because

they haje-found it to be
as represented in

every respect.

##
#

(cause . #**
In use

by Fire Alarm,
Police Signal.Tele-

phone. Telegraph, Rail-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Gordon-Bnrnham Battery Co.,

82 to 86 WEST BROADWAY 1VEIV 1 ORK

Gas Lighting by Electricity.
Static Electric Machines and

Burners tor the .Multiple
System.

CHAELES E HINDS,
MANUFACTURER,

13th and Hudson Sti., N. Y.

TRIO BUILDING.

General Electric Co.'s

HEW X-BHT TUBE
With Automatic Vacuum Regulator.

No more Troubles from High Vacuum Tubes.

Simple and Efficient.
Keeps Vacuum Adjusted Automatically . Can not

run loo high in Vacuum for Operation. Lire
practically unlimited.

Roentgen.Ray Exciting Apparatus: Thomson
Inductorinms, Thomson Roentgen-Ray
Transformer Sets, Flnoroscopes, etc.

Catalogue No. 9050.

Miniature Lamps; Candelabra, Decorative,
Battery and Series. Catalogue No. 9044.

Edison Decorative and Miniature

Lamp Department,
(General Electric Co.)

HARRISON, NEW JERSEY.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

I
. DIRECT CURRENT.- ANY^VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, < MICHIGAN. US. A.

Frit's Patent Special Window Refiemof

Pstenied April 20, 1897.

No. 581,094.

Wired ready for Socket.

Book of Light and Estimate

FREE.

Telephone 86O, Franklin.

Is placed in top of window

near the front glass, reflect-

ing a strong light inward

and downward, and cutting

off the direct light from the

eye of the observer ; the effect is truly as-

tonishing. Adopted by the leading stores in

the principal cities of the Union.

/. P. FRINK,
551 PEARL ST.,

NEW YORK
GEO. FlilAk 6PEXCER, Manager.

ROCKING GRATES. DUMPING GRATES.

bend tor Circular. Mention "To iql

THE BEST AND CHEAPEST

GRATE-BAR
FOR ANY KIND OF FUCL.

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Room 131.

I
Bring your business

equipment up to date.

Take telephone service.

In the Telephone Directory

you will find many names

of customers and friends

who would be more acces-

sible to you if you had tele-

phone service.

2f\500 telephone stations in

New York City.

Rates from $90 a year.

NEW YORK TELEPHONE CO.

i.-> Pry sr.. OSS Broadway, 115 W. 88tli st.

USMlMSMSiaiSJlMSMaMSafaJrSMaJSJc

LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

Contains 75,000 code words with phrases, numbered 00000 to 74 999. Used by the LEADING BANKERS AND MERCHANT?
throughout the world, and acknowledged the best code extant. Over 3,000 sold since date of issue, January, 189(>. THE ONLY
CIPHER CODE ever offered the public in connection with which each purchaser receives bi-monthly a list of those using it.

LIEBER'S APPENDIX. Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.

LIEBER'S HANDY TABLES. Price, $2.50.
Contains 10,0(10 rode words of blank tables.

2 STOKE STRLET, \E\V YORK. 2.1 I,.\\VRRXCF. POI'^T.I'RV l..l\K Iiimkin P f
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SOME USEFUL. BOOKS.
Every Electrical Engineer, Contractor, Central Station Manager and Wire-

man should have a copy of these Books.

__

DICTIONARY

-OF-

Electrical Woflfe,

TERMS and PHRASES.

BY E. J. HOUSTON.

562 Pages. 570 Illustrations.

Price, $5.00.

This book contains definitions

of about 5,ooo distinct Words,

Terms and Phrases, and is as

indispensable to Electricians as

is Webster's dictionary to the

scholar and reader. .

Bell Hangers'

HAND-BOOK.

By Lieut. F. B. Badt.

106 Pages. 97 Illustrations.

Price, $1.00.

This Book gives plain direc-

tions in Wiring for Electric Bells,

Annunciators, etc., and is the

best work of the kind.

The Electric Railway

IN

THEORY and PRACTICE.

BY CROSBY and BELL.

400 Pages. Profusely Illustrated.

Price, $2.50.

This is a complete treatise on

the Construction and Operation

of Electric Railways, and will

commend itself to the Electrical

Engineer and to the Practical

Manager.

The Practical Managemenf

OF-

Dijnamog aqd Motoug.

BY CROCKER and WHEELER.

Fully Illustrated.

Price, - - * - - $1.00.

This Book is the only one

published giving information on

the Management of Dynamos

and Motors. It is very practical

and no one in charge of Electrical

Machinery can ever get "caught"

if he follows the instructions

given in this book.

HOW TO
WIRE
BUILDINGS.

A MANUAL OF THE ART

OF INTERIOR WIRING.

By AUGUSTUS NOLL, E. E.

Cloth 12mo. Illustrated.

162 Pages. Price $1.50.

CONTENTS.
Chap. 1.—Introduction; Chap. 2.—Gen-

eral Considerations; Chap. 3.— Location of

Conductors; Chap. 4.—Division of Circuits

and Distribution of Current; Chap. 5.—Loss
of Electrical Energy in Conductors; Ohap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—Switchboards: Chap. 9.—Appliances and
Connections; Chap. 10.—Converter Work?
Chap. 11.—Overhead Wiring; Chap. 12.

—

Fuse Wire; Chap. 13.—Insulation; Chap.
14.—Electrolysis; Chip. 15.—Adverse Wir-
ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Plans of Dis-

tribution; Chap. 18.—Distribution of Light;

Chap. 19.— Distribution of Labor and Hints
to Foremen; Chap. 20.—Preliminary to

Rules, Electrical Data, etc.; Caap. 21.—Rules

for Ascertaining Required Sizes of Wiref
Chap. 12—Energy Power; Chap. 23.—Dy
namos and Motors; Chap. 24.—Pulleys*

Chap. 25.—Belting; Chap. 26.—Engines;
Chap. 27.—Conclusion. ^

Inventions,

Researches

and Writings
of :

—

NIKOLA TESLA.
By THOMAS COMMERFORD MARTIH.

A fascinating and yet practical description of

Mr. Tebla's wonderful experiments
and inventions.

Cloth. 8vo. 330 Cuts and New Portrait

500 Pages. Price, $4.00. o

Sent Postage Free,

on Receipt of Price. ELECTRICAL AGE PUBLISHING CO.
World Building,

New York.
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Case Engine Direct-Connected to Bullock Electric Mfg. Co.'s Dynamo.

63

Munsey's Printing Room, Run by Bullock Electric Mfg. Co.'s Motors.

NOVEL APPLICATIONS OF ELECTRIC POWER.

It is wonderful to contemplate the advance made by them. The steam roads of this country are threatened
electrical manufacturers in the last ten years. There are by invasion from the trolley king. The cab systems are

very few fields of work of an industrial nature that have slowly giving way to the horseless carriage, and in the

not been entered and in many cases monopolized by kitchen itself, the stronghold of the home, savory dishes
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arc prepared through its agency. It is therefore evident Company, of Cincinnati, 0. The machinery they place

at the close of this wonderful century, that we may be upon the market for printers' use have found a wide-
transported across the continent at a tremendous speed spread application. Such presses as the Cottrell, Camp-

Type H, Generator or Motor, Belt Driven, 5 to 10 H. P,

and enjoy, while on our way, the gastronomic products
prepared in electric saucepans. Not alone have manu-
facturers improved these fields of work but they are pay-

bell, Hoe, Huber, etc., are being operated successfully

by these motors, which being of slow speed and direct-

connected give every satisfaction. The saving in power

*. <s

Hydraulic Machine for Pressing Wheels on Axles. Bullock Electric Mfg. Co.

ing particular attention to the printing shop. In the illus- in any case by the use of direct-connected machinery is

trations, the equipment of the Methodist Book Concern and so evident that a firm claiming to be unable to stand the

Munsey's printing room is shown. The equipments in- expense is one expressing willingness to endure a con-
stalled are those of the Bullock Electric Manufacturing stant financial leakage.
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The convenience of having each press independently dicate the wonderful advantage an electrically driven

controlled is so great that when once installed the pro- press has over any other driven differently.

prietor soon realizes how superior his plant is—how much In addition to these equipments, the Bullock Electric

Type H, Generator, Belt Driven, 12.5 Kw. to 50 Kw. Bullock Electric Mfg. Co.

Punching Maching with Direct-Connected Motor. Bullock Electric Mfg, Co.

cheaper to run and how much more satisfactory in every

respect than his neighbor's. The absence of belts, gears

dirt and noise and the comparative cheapness plainly in-

Manufacturing Company connect their motors to machine

tools, such as drill presses,- punching machines, lathes,

etc. Motors are supplied when required, perfectly en-
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closed, for mounting on the ceiling, to be applied to the

line shafting by means of a coupling. All of the motors

manufactured by the above concern for direct connection

are protected from outside injury by a complete cover-

ing.

It is surprising to realize how great a number of ma-

chine shops and great printing houses are now being

operated by the Bullock Electric Manufacturing Com-
pany's slow speed motors. Some of the heaviest ma-

chines in the machinist's practice are driven by electric

motors, and the benefits derived from their use are so

pronounced that the manufacturer need seek no recom-

mendation from those that once become his customers.

Such recommendations as he requires come in unso-

licited.

In the field of electric light and power, the Bullock

Electric Manufacturing Company's multipolar generators

pole-piece area and armature winding practically elimi-

nates sparking. The regulation is automatic in the gen-

erator and when desired also in the motor.

The sales agency for the Bullock Electric Manufactur-

ing Company in New York is in the St. Paul Building,

No. 220 Broadway.
The largest press in the world will soon be built for the

" New York World." It is called a sextuple color press,

and the equipment adopted foritsdriving power after thor-

ough investigation is that of the Bullock Electric Manu-
facturing Company. The leading papers of this city,

"Journal," "Sun,'" "Herald" and "Times," are now
being printed by the aid of Bullock machinery.

THE PRODUCTION OF INCANDESCENT LAMPS.

The Incandescent Lamp, simple in appearance, is yet

Printing Room of the New York Journal, run by Bullock Electric Apparatus,

and electric motors, for direct current lighting and
power have gained an enviable reputation. The highest

grade of electrical and mechanical design is evident upon
inspecting these machines. The greatest art of the

manufacturer is displayed in their construction and finish

and the efficiency and smoothness of operation may be
regarded as their chief characteristic.

Armature coils, field coils, commutators and bru>hes

are built upon the basis of experience and scientific

knowledge, thereby giving the consumer the double
advantage gained by such a combination. The general

run of their machines are multipolar. The frames have
high permeability. Armatures and fields have the most
perfect insulation, being baked in addition for thirty-six

hours. The finest sheet iron is used for the armature
cores; the field pieces being made of iron plates. Fou-
cault currents and hysteresis are thereby reduced to a

minimum in the field and armature respectively.

The ample dimensions of the commutator and brushes
make them well able to stand overload without heating.

and the relations established between the field, strength,

very complex in^allj[its features. Probably in no other

branch of the electrical industry does experience count

for so much, nor any product in which the best results

are absolutely dependent upon constant, careful, contin-

ued inspection and testing. To secure a perfect product

at the present low prices of lamps, both extensive experi-

ence and heavy production are necessary. During the

prevalence of the low prices of the past two years many
lamp manufacturers have resorted to short cuts to reduce

the cost of the lamps, frequently attaining poor results

for which they are now compelled to sacrifice the very

economies they previously made. This course the Gen-
eral Electric Company refrained from following, and dur-

ing the hard times no relaxation in its efforts towards

improvement in machinery, processes, inspection and
testing, has been permitted. The result to-day is that

this Company, with an output of over 6,500,000 lamps

yearly, is manufacturing a better and more uniform

lamp than formerly could have been procured for double

the price.

So large a production and sale naturally allows of the
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adoption of improvements not possible with smaller manu-
facturers. The lamp works is provided with a very com-
plete laboratory, with a staff of competent chemists and
electricians constantly occupied in carrying on experi-

ments and tests all tending to the betterment of the
product.

Perhaps the most noteworthy improvement introduced
during the past two years is the new exhaustion process.
By the adoption of this process the quality of the Edison
lamp is distinctly advanced beyond lamps exhausted by
other methods. During recent years mechanical exhaust
pumps, that is, pumps operated without mercury, have
from time to time been presented, but in each case the
size of the pump has been too great, the object having
been to exhaust a large number of lamps at one time.

This practice being considered injudicious, such pumps
have not been adopted, but the lamp works have suc-

ceeded in obtaining a small mechanical pump, with a rate

of exhaustion such that it can practically be employed to

exhaust one lamp at a time. Experiments with this

pump lasted nearly two years, and showed that the lamps
could be exhausted more nearly the ideal lamp vacuum
by this pump than by any other. It is now used to

exhaust the Edison lamp, and the mercury pumps have
been discarded. The final perfection of the vacuum,
however, is not obtained by the pumps unaided.

In combination with these pumps a chemical process is

introduced, exclusively used in this country by the lamp
works, and as the various phenomena of exhaustion are

clearly marked, a very definite rule of operation has been
formulated.

The natural residual gases of an incandescent lamp
may be considered conducting gases, since they allow

current to pass from one leg of the filament to the other.

The residual gases are, therefore, not only injurious to

the filament, but their necessary removal has previously

involved long and tedious processes. By the new method
of chemical exhaustion, all the residual gases are thor-

oughly removed from the lamp by the introduction of

a gas capable of combining with them. Previous to this

introduction a blue glow fills the bulb when the filament

is brought up to bright incandescence, but when the

combination takes place between the residual gases and
the new gas, the blue glow suddenly disappears and a

lamp, " sealed off" at this moment, has a vacuum of per-

fect insulating properties.

The advantages of the chemical process of exhaustion
are several. The combination of the gases in the bulb is

a phenomenon so marked as to furnish an absolute proof
that the proper vacuum has been obtained. The lamps
are exhausted one at a time and the whole attention of

the operator is concentrated on a single lamp. This in-

sures a perfection of vacuum difficult to obtain in lamps
exhausted in groups. The operator sits in a comfortable
position and, not unduly wearied, can do as accurate

work late in the day as in the morning.
The injurious effects of mercury upon the health of the

operator being avoided, his uninterrupted service is

secured and the very highest skill dependent upon con-

tinued practice is retained.

PAPER ON "THE ADVANTAGES OF A CAR-
MILEAGE RECORD.

THE NORWEGIAN MICA COMPANY.

We beg to inform you that under this date we have
started "The Norwegian Mica Company." The office is

in Christiana, Norway. The company is working mines
of mica in Norway. The board of directors consists of

the professor of Mineralogy at the University of Christi-

ana, Johan H. L. Vogt and the civil engineer in Christi-

ana, Mr. Henry E. Mohn, the latter acting as president.

We will be very thankful to you if you will kindly note

this in your journal.

Yours truly,

The Norwegian Mica Company.
Christiana, the 6th November, 1897.

BY T. J. NICHOLL, ROCHESTER, N. V.

In the wonderful evolution which the application of
electricity as a motive power has everywhere wrought,
in urban and interurban transit, it is not surprising that
street-car companies, in the creation of new, and adjust-
ment of old departments, important to the new order of
things, should possibly have failed to give some matters*
the attention they demand.
We believe that in the radical and rapid developments

which have taken place, the subject of mileage is one of

the details of the street-railway business that has not re-

ceived the attention or discussion which its importance
merits. In fact, it is almost impossible to find an article

in reference to the same in any of our railway magazines,
and we rarely hear the matter brought up for discussion
at railway conventions.

At one time all that was considered necessary was a
record of the total mileage made per day on the entire
road, and this was kept in a rough way and was only
used in figuring earnings and expenses per mile at the
end of a certain period. During the horse-car days an
estimate, in many cases, sufficed, but the change to elec-

tric traction demands a most complete and accurate
record not only of the total daily mileage for the roads
but of each route, individual car, the various systems of
equipment and trucks ; also for the different parts of an
equipment, viz. : wheels, gears, pinions, armatures, brake-
shoes, trolley wheels, etc. In fact, the mileage is the
chief, and in most cases the best and only basis on which
to figure statistics in reference to earnings, traffic, the
various operating expenses, etc. In this way it brings
every item down to a standard for comparison, and thus
proves an almost indispensable guide to economy.

(To be continued.)

A notable change is about to be made at Omaha, Neb.,
where the new Omaha Thomson-Houston Electric Light
Company is undertaking the concentration of its station.

It has recently placed an order with the General Electric
Company for three monocyclic alternators, each one to
be directly connected to a compound condensing Mc-
intosh & Seymour Engine. These alternators will be
revolving armature, 48-pole machines, each of 300 kilo-

watts at 150 revolutions and will be separately executed.
They will take the place of a considerable number of
smaller machines and will be used to furnish current to
an extensive system of 3-wire secondary mains fed from
large transformers.

We are reliably informed that the American Electric
Telephone Company, of 1 71-173 S. Canal street, Chicago,
was the most successful competitor at the Tennessee Cen-
tennial Exposition which has just closed, receiving the
highest award for meritorious apparatus in the way of

telephones and switchboards. The American Company
is to be congratulated on its success at Nashville, as it

follows up in a most satisfactory manner to the company
the previous successful competition at Atlanta, at which
Exposition it also received the highest award.

Stanberry, Mo.—The Stanberry Telephone Co. has
been incorporated by L. M. Hale, A. C. Frisber, E. E.
Aleshire and others. Capital stock, $10,000.

Portersville, Cal.—Mt. Whitney Telephone & Power
Co., E. W. Beebe, elected assignee.

Dunn, N. C.—The Dunn &: Lillington Telephone Co.
has been incorporated by G. K. Grantham, F, M. Mc-
Kay, J. A. Green, W. F. Pearson, E. F. Young and
others. Capital stock, $5,000.
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THE PROTECTED RAIL BOND.

It may be said that the losses in a power station are

directly traceable to the track, particularly to poor rail

bonds. An inproved rail bond is in fact so valuable a

feature of a street-railway equipment that unless it be se-

lected with considerable care, those installing it will find

to their deep regret that it is a source of loss and a con-

tinual drain upon the power supply. The sketches sup-

plied with this article represent protected rail bonds with

mention, use this bond and find that it gives perfect

satisfaction. The agents desire correspondence and will

undoubtedly satisfy all consumers.

DYNAMOS FOR DEPOSITING METAL.

The art of electro-plating is very old in comparison
with other departments of electrical work, and it would
seem for this reason that all apparatus used for electro-

plating purposes would be perfected to a high degree.

The Protected Rail Bond.

the copper connecting-pieces firmly joined. They may
be placed under the fish plate and thereby be protected

from all possible injury. The terminals of the bond are

sufficiently large to make ample contact with the rail and
they are secured to it either by means of the improved
Cleveland bond welder or by hand riveting. From a

mechanical standpoint the bond, in spite of its substan-

tial construction and rigid adherence to the rail, is capa-

ble of expansion and contraction and can undergo consid-

eration vibration without loosening or injury. The bond

But unfortunately many concerns do not gain by experi-
ence, and hence have not manufactured plating apparatus
of a high order of excellence. The Eddy Electric Manu-
facturing Company, of Windsor, Conn., have been care-

fully studying the situation for sixteen years, and their

improvements in apparatus used for electrolytic work
such as electrotyping, electro-plating and galvanoplastic
manipulations generally, have been so great that in all

probability they represent the leaders in this field of work
in the United States. The agents for the Eddy Electric

I

oint of Girder Rail Showing Bond in Place.

is constructed of flattened copper wires, with the ends

cast-welded into copper terminals and drop-forged to

size and finish. By means of the welder tremendous force

is brought to play upon the copper terminals, making an

absolutely perfect joint between them and the rail. Con-
cerns using one thousand protected rail bonds will have

a welder loaned to them free of expense. Some of the

largest traction companies in the United States use the

protected rail bond, sold by J. C. Dolph & Company,
126 Liberty street, New York. This company act as

agents in the East for the Forest City Electric Company,
who manufacture these improved rail bonds. Such con-

cerns as the Consolidated Traction Company, of Jersey

City, N. J., the Pasadena & Pacific Railway Company, of

Los Angeles, Cal. , Terre Haute Electric Railway Company,
of Terre Haute, Ind. , and many others too numerous to

Manufacturing Company are H. B. Coho & Company, in

the St. Paul Building, New York. Mr. Coho has pushed
the Eddy electro-plater very extensively, and has felt

from the start every confidence in the machinery he sells.

The design of these electro-platers, as represented in the

illustrations, is such that they may be run with high effi-

ciency— no sparking and cool armatures and fields. The
standard plating and typing machines are built in five

sizes. The ironclad type, represented by Nos. o and 1,

do excellent service and represent an ideal construction.

The dynamo is built of steel, the coils are wound on forms
and the insulation throughout is above criticism. But
very little power is required for the fields, and this fact

alone shows careful design, particularly in the case of

platers, which have always been regarded as wasteful in

every respect. A multipolar steel frame is used in the
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THE COOKING OF FOOD BY ELECTRICITY.

A novel and interesting sight may be witnessed by
visiting the Pearl street station of the Edison Electric

Illuminating Company, in New York City. Within this

building, in full operation, may be found an electric

kitchen, fully equipped with culinary apparatus, all of

which is run by electricity. The officers of the company
and important officials are allowed an opportunity each

day to taste the most unique of meals—a dinner prepared

entirely by electricity. Perhaps the first historical record

of such an incident may be traced back to old continental

days, when the ancestors of the American public rose in

arms against their mother country. Benjamin Franklin

records the fact in his quaint way by stating that a

turkey was roasted on the bank of the Schuylkill River,

the fire being procured by the discharge of a Leyden jar,

igniting alcohol. This is the first instance known to

mankind of a meal having been prepared by the aid of

this all-powerful agent. But, whereas Franklin's turkey

was exposed to the vulgar flames, the hot birds and other

choice edibles enjoyed by the officials of the Edison station

are cooked in an oven whose heat is graduated to a

nicety and which represents entirely a C 2 R loss.

To encourage the use of electricity in the kitchens of

large hotels, in apartment houses and private homes, the

Edison Company have reduced prices to such an extent

that the discounts offered consumers will enable them to

use electricity at about one-half the price asked before.

In order to realize how seriously considered electric

heating is, we may state that the American Electric

Heating Corporation is at present capitalized at $10,000-

000.00. People looking at these figures will certainly

realize the importance, at least business men, of elec-

tricity in the kitchen for culinary purposes. All kinds

of imaginable dishes and pans are on the market that can

only be used in connection with an electric current. It is

an ideal way of cooking and is so clean, convenient and
really inexpensive, that we can safely predict its general
use in the near future to the practical exclusion of the
cooking range. Great credit is deserved by those that
have fathered this project and in spite of many objections
have pushed electric heating apparatus so energetically
that the day is not far off when the great emporiums of

large cities will advertise, side by side with their Brussels
carpets, rocking-horses and fashionable ties, the latest

electric-heating apparatus. The efficiency of electric

heaters of any description is so high that the return in

heat is practically a full equivalent of the current sent in.

It is merely necessary for the electric light and power sta-

tions to co-operate with the American Electric-Heating
Corporation and the increased sale of electricity and heat-
ers will grow to enormous proportions.

ONE HUNDRED AND FIFTY MILES PER HOUR.

The attention given to electric traction by Charles P.

Clarke, president of the New York, New Haven & Hart-
ford railroad, is of the greatest interest to electrical en-
gineers and the general public because it heralds an effort

that would not be the last of its kind to establish com-
munication between widely separated points in a practical

and highly commendable manner. Those dealing with
steam power, and the machinery operated by it, have
been accustomed to look upon traction machinery as
something of a positive and substantial nature, that is to

say, there is no uncertainty about the operation of a loco-
motive, whereas the use of an electric motor over a long
stretch of country never having been attempted, is re-

garded by railroad magnates as a method that is merely
feasible and at present not practicable. Many object
entirely to any system which relies for its power upon
an overhead conductor, which storms may throw to the
ground or from which the pole connection may slip.

They do not see their way clear from an economic stand-
point, and are therefore waiting one for the other before
any departure is made.
The New Haven & Hartford track operating the above

mentioned electric cars, consists merely of three rails,

the middle or third rail, as it is commonly called, acting
in the capacity of an overhead trolley wire. Aside from
the fact that perfect electric contact can be and has been
established between adjacent rails, the difficulties to be
overcome are two-fold, and yet as difficulties are more
easily overcome than those that confronted locomotive en-
gineers not twenty years ago.
For the purpose of establishing a high speed railway

on which cars can travel at the rate of one hundred and
fifty miles an hour, contact between the third rail and
the car would have to be absolute and the rails support-
ing the truck bodies of a construction adapted to meet
this change in condition, that is, the swift moving of a
heavy, though elastic mass. The rails would certainly
be heavier, so as to avoid the peculiar waves that occur
in them when supporting a body moving at a high rate of
speed. A rigid rail, weighing two hundred and fifty

pounds to the yard, well bonded to its neighbor, would
certainly enable a train to move upon it without serious
loss at the rate of more than two miles a minute.
The middle rail, considered to be so dangerous to stray-

ing country cows and farmers, could be elevated several
feet above the roadbed and thus avoid in a marked degree
many ominous possibilities. The shoes pressing upon it

could be modified to stand the increased friction and
thereby carry the current to the car without creating a
melting heat. A system of this kind is so positive that
the regular track inspector could go his rounds in the
regular manner, possibly being trained so as to be
able to quickly observe deterioration in the bonding
or other mechanical defects that might arise.
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construction of sizes 2, 3 and 4. The field is so excel-

lently distributed that a coil emerging from or entering

under a pole-piece is subjected to the influence of a grad-

ually increasing or decreasing magnetic spray, which de-

stroys the hum and kills the sparks noticeable, not only

in platers but in all dynamos of poor design. The field

coils, bearings and armatures of these larger sizes are

constructed with the greatest care. Ample commutator
segments are provided and sufficient brush area to allow

the conduction of even the heaviest current without un-

The electrical exhibition, to be held at Madison Square
r.arden during the month of May, 1898, under the aus-

pices of the Electrical Exhibition Company, 15 Cortlandt
street, New York, will be a decided success; the high
standing of the officers and directors and management of

the company is a guarantee of the outcome of the enter-

prise. The large number of prominent electrical indus-

tries, manufacturers and inventors that have secured large

spaces for exhibiting their apparatus is an encouraging
sign that the electrical show will be one of the greatest

3 and 4, Type G, the Eddy Plater.

due heat. The number 3 and 4 machines are built so that

a plating firm can get a high pressure for striking the

work and a lower one for continuing the plating.

For information relative to the Eddy machinery cus-

tomers may write to H. B. Coho & Co., and undoubtedly
thorough satisfaction will be given.

H. B. Coho & Co., of the St. Paul Building, New York,
have started up a new switchboard and repair department.
This department is under the supervision of T. J. Mur-

attractions of the metropolis next May. A large number
of inventors as well as manufacturers are already at work
designing most interesting and novel exhibits for the

coming great display for Greater New York. Electri-

cians and others who are not already interested in this

prospectively magnificent exhibition will do well by com-
municating with the manager, Mr. Marcus Nathan, who
will give them courteous treatment and extend every en-

couragement to become exhibitors.

No. 2. Type G, the" Eddy Plater.

phy, well known to electrical workers. They will make
all kinds of switchboards and repair or reconstruct any

type of dynamo or motor.

THE NATIONAL ELECTRIC LIGHT ASSOCIA-
TION Committee on Convention held a meeting at the

Holland House, New York, November 22. It .was unani-

mously resolved to hold the next meeting of the N. E. L.

A. in Chicago, the home of the president, either in May
or in June, 1898. No meeting of the association has been

held in the Central States for a number of years, and we
believe this to be a good omen for the benefit of exhibit-

ors to congregate all their exhibits in so central a section

of the country, contiguous and convenient to every cen-

tral station manager as well ai the manufacturers and

buyers.

The installation of the People's Light and Power Co.
of Newark, N. J., will shortly be increased by eighteen
1 25-fight Brush arc dynamos, having a total capacity of
2,250 2,000-C. P. arc lamps.

Madison, Wis.—The Monroe County Telephone Co.
has been incorporated by V. V. Willis', E. V. Benjamin
and H. C. Hackner. Capital stock, $8,000.

Cheboygan, Mich.—The Michigan Telephone Co. has
filed its $750,000 blanket mortgage.

St. Louis, Mo.—The Missouri Automatic Telephone
Co. has been incorporated by Charles T. Farrar, William
Dean, Henry A. Colt and others. Capital stock, §100,000.

New Brunswick, N. J.—The Home Telephone Co. has
been refused a franchise.
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COMMERCIAL TRAVELLERS FAIR.

Dapper and swagger gentlemen with gripsacks en route

to the Grand Central Depot and the up-town ferries lead-

ing to the western trunk lines pause in their career these

days to call at the Tower of the Madison Square Garden.
They are travelling salesmen who stop to give pointers

and report progress to the master mason of a structure

which is rapidly being reared. The master mason is Mr.
Alfred Chasseaud, and the structure, a metaphorical

one, is the coming Commercial Travellers Fair, which is

to be held February 28th to March 5th, at Madison
Square Garden. Mr. Chesseaud is its general manager.
The Fair, in just the measure that it proves successful

financially, will help to complete a real structure, the

THOMAS A. EDISON, JR., AND HIS NEW INCAN-
DESCENT LAMP.

The improvements in incandescent lamps have been
rather limited in their nature in the past few years. The
lamp put upon the market by ThomaaA. Edison, Jr., son

of the distinguished inventor, Thomas A. Edison, repre-

sents the result of a long series of careful experiments

and may be regarded as the most economical and best

constructed incandescent lamp upon the market today.

The fact that prices have been cut has led a great many
manufacturers to put lamps upon the market of an inferior

quality, of short life and poor construction. In fact, it

is almost impossible for those that compete to give the

proper attention to the lamp from an electrical stand-

partly built National Home for Disabled Commercial
Travellers and their dependent" families, and the widows
and orphans of commercial travellers. The incomplete

building stands on South Mountain, near the city of

Binghamton, N. Y.

The commercial travellers recently held a harmonious
and enthusiastic convention in Binghamton and unani-

mously voted to make the Fair succeed. Mr. Chasseaud
was appointed to manage the Fair and all the travellers

agreed to back him up. The officers of the Association

having the Home in its charge, made a financial report

that aroused extra enthusiasm and inspired the Home
builders with renewed courage.

The officers of the Commercial Travellers Fair are:

President, Chauncey M. Depew; Vice-Presidents, Gov-
ernor Frank S. Black and Mayor William L. Strong; Sec-

retary, R. G. Dun, and Treasurer, Mayor George E.

Green, of Binghamton. Mrs. T. C. Piatt is the chairman

of the Women's Committee and Van Schaik and Morton
are the counsel.

Travellers in many parts of the country are sending in

to Manager Chasseaud pledges of cash New Years' gifts,

and in hotels everywhere are being placed glass collection

boxes in the shape hi miniature travellers' trunks. The
Buffalo Hottl Men's Association has just pledged its

hearty support to the Fair and other hotel organizations

will aid.

The Fair will be made unusually picturesque and at-

tractive to the public-

point unless more time is devoted to its improvement in-

stead of its sale. The Ediscn, Jr., improved lamp has
been carefully studied in each particular detail. Its

vacuum is practically perfect and the filament prepared
with all the skill and art that an extensive experience can
give. The filament is carbonized at a temperature of

40oo p Fahrenheit and its resisting power is so great that

deterioration is practically absent. The claim made that

this lamp is fifty per cent, better than any other lamp
upon the market is a very modest one; the inventor
and manufacturer being so impressed and convinced of

the superiority of his lamp to others that he is willing to

offer samples for a thirty days' trial by any customer
willing to investigate their merits for purposes of pur-

chase.

Thomas A. Edison, Jr., son of the famous inventor,

Thomas A. Edison, was born in Newark in 1876. He
received his instruction entirely under his father's care,

and on every occasion took personal interest in his

father's experiments. This atmosphere of practical lab-

oratory life has prepared Thomas A. Edison, Jr., for the

work he has laid out for himself. He recalls his father's

endeavors to bring out the old tinfoil phonograph and
his efforts to make the incandescent lamp a success.

As co-worker with his father he spent the greater part

of two years on X-ray work. Mr. Edison, Jr. 's talents

have manifested themselves in artistic as well as mechani-
cal and electrical lines. The home of Thomas A. Edi-

son, Sr., is full of paintings and watercolors, showing the



324 THE ELECTRICAL AGE. [Vol. XX. No. 22

son's powers as a colorist. Mr. Edison, Jr. is deeply in-

terested in mining, and his special predeliction for this

field of work has shown itself on many occasions, and it

is his intention to extend his work in this line. The in-

candescent lamp that he is selling at present is the out-

come of many years' careful work and required a thor-

ough knowledge on Mr. Edison, Jr.'s part to clothe it

with those features that it now possesses. This lamp is

creating a great stir among the profession and, in fact,

considerable jealousy in certain circles. Mr. Edison, Jr.

started out about a year ago to learn the nature of busi-

ness methods and the customs of business men. So far

he has succeeded admirably, and his lamp, which still

remains unpatented, is made in many respects by pro-

cesses that he intends to keep secret. His reluctance to

patent anything is the past experience of others which
has been proved to him.

The demand for this new lamp has grown to such pro-

OHM'S LAW.

LESSON LEAVES
FOR

THE AMERICAN SCHOOL OF ELECTRICTTT.

BY NEWTON HARRISON, E. E.

Each branch of science seems to rest upon the founda-
tion of some great law.

Mechanics has its Newtonian law of gravitation ; as-

tronomy, a derivative science, owes its existence to the

laws of planetary motion, Kepler's laws; and in common
with these we pass to the great science of the day, which
depends for the explanation of its many phenomena upon
Ohm's law.

A little pamphlet written by Dr. G. S. Ohm, in Berlin,

in 1827, called "The Galvanic Circuit Mathematically

The Thos. A. Edison, Jr., Improved Incandescent Lamp.

portions that Mr. Edison is busily engaged filling orders

and attending to his own immediate interests. The gen-

eral offices are to be found in the Schermerhorn Build-

ing, 96 Broadway, New York City. We feel sure that

customers desiring to patronize Mr. Edison will find the

satisfaction derived from his lamps far beyond that ex-

perienced by the use of any other. He may be corre-

sponded with at the above address in New York City.

Charlestown, W. Va.—The Charlestown Electric Light,

Heat & Power Co. has been incorporated by G. N. Horn,
B. D. Gibson, John A. Livers. Capital stock, $15,000.

Charleston, Mo.—The Charleston Electric Light Co.

has been incorporated by J. H. Moore, J. P. Bridges, E.

G. Rolling and others. Capital stock, $20,000.

Investigated," came to light before the scientific societies

of Germany and England. Previous to Ohm's work it

was a very difficult matter to speak definitely of the

qualities possessed by an electric current except in a

manner that gave no valuation either to the current or

pressure.

Let us return to the main subject and try to discover

whether a current of electricity can be examined intel-

ligently as to its changes in strength and pressure.

A current of electricity is a natural phenomenon. A
blast of steam passing through a pipe, o a stream of

water under the same conditions, takes the path offered

—

that is, the pipe— and moves through it delivering a

quantity at the other end, dependent upon

—

(1) The pressure of the steam or water.

(2) The diameter and length of the pipe.

This illustration serves to show that a P d or gas is
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affected in a manner that can be considered as a matter
of daily experience, when the dimensions of the pipe are
increased or decreased, or when the pressure within the

pipe is likewise changed.
A current of electricity seems to possess modes of action

that corresponds somewhat to the passage of a fluid

through a pipe. The difficulty in using this simile, how-
ever, is the false impression that may be conveyed, that

electricity is itself a fluid. Electricity is no more a
fluid than heat or light, or even magnetism. Its be-

havior under certain conditions, though, has been best

understood by a comparison of this kind. Let us send a

current of electricity through a wire. It is highly evident
that the electrical impulse will not pass through the wire

unless it is forced to do so. There must be some definite

reason for its movement, otherwise it might happen, if

there were not, that it would not pass on a given occa-

sion. We find, therefore, that the current from abattery

or any other source of electricity is brought into being
and is, in fact, only able to manifest itself because it pos-

sessess a quality that enables it to pass from point to

point and makes it an active source of power.
What is this quality without which the phenomenon of

electricity could not exist, without which the current

could not leave the battery, and without which it would
remain immovable in a line of wire?

Electromotive force is the expression used to describe

this quality. It is roughly comparable to the pressure in

a boiler, which forces the steam along, or to the pressure

in a hydrant, that forces the water out. The pressure of

the water is due to a difference of level between the faucet

and the water in the reservoir; the pressure is therefore

a consequence of these two levels.

A current from a battery is originally started by the

electromotive force within the cell.

This establishes a difference of pressure between the

elements of the cell—the zinc and copper, or the zinc

and carbon. They act towards each other like bodies of

water at different levels. One element has a tendency to

send its electricity into the other element simply because
its electrical level is higher. The word level might be

changed to the word potential, and the difference of elec-

trical level between the elements in a cell' spoken of as

the difference of potential between the elements of a cell.

The chemical action brings the electromotive force into

existence, which in its turn causes, by its lack of balance

between the elements, a difference of pressure, level or

potential. A current flows because a difference of elec-

trical pressure instantly transmits the electrical energy
from point to point, only from a point of higher to one of

lower potential.

If inequalities of potential cause a flow of electricity,

how shall we know how much passes or how to regulate

it? The current traverses a wire; it is forced along the

wire because one end of the wire is at a lower potential

than the other. If the wire is of such a metal that a cur-

rent has difficulty in getting through it, only a little will

pass ; in order to get more through, the difference of

pressure or potential between the ends must be increased.

The case would be like that of a narrow steam-pipe

through which at one hundred pounds pressure an at-

tempt is made to force a great quantity of steam. It

will not pass through unless the pressure is doubled,

tripled, or, as it may be, quadrupled.
The wire opposing the flow of current is said to possess

resistance. All metals resist the passage of electricity

to a greater or less degree. They all have resistance, and
to send the same value of current through equal lengths

and diameters of each would require different electric

pressures.

The unit of electromotive force is called a volt.

The unit of resistance is called an ohm.
A gravity battery produces about one volt ; a cell of

this general description having given the original value,

since then slightly changed.

The resistance of a column of mercury 106. 3 centimeters
long (41-85 inches), whose weight equals 14.4521 grammes
(223.025 grains), and of equal cross-section throughout,
is exactly one standard ohm.
A pressure of one volt will force through a column of

mercury like the above— that is, one ohm—a current
whose strength would be one ampere.
An ampere is the current delivered through a resistance

of one ohm by a pressure of one volt.

Ohm's law merely states this fact as follows:

Pressure in volts.

Current in amperes =
Resistance in ohms.

For example, with 100 volts

at 10 ohms,
what current is delivered ?

Current =
100

10

= 10 amperes.

Another way of stating Ohm's law is as follows:

Ohms Law.—The current is directly proportional to

the electromotive force and inversely proportional to the

resistance.

QUESTIONS FOR REVIEW*
IN ELFXTRO-MAGNETISM.

(1) What kinds of magnets are there ?

(2) What is a magnetic field ?

(3) Upon what does the strength of field depend ?

(4) What is permeability ?

(5) Of what metal are dynamos made ?

(6) Explain the meaning of saturation.

(7) What is an ampere turn ?

What is magneto-motive force ?

QUESTIONS FOR REVIEW.
ohm's law.

(1) Upon what does the flow of water in a pipe depend ?

(2) What is electromotive force ?

(3) What is meant by difference of potential ?

(4) What is resistance ?

(5) Give the names of the units of E. M. F. resistance

and current.

(6) What is the standard of resistance ?

(7) State Ohm's law.

The behavior during flood times of an electric street-

railway, operated on the General Electric open-conduit

system, such as the Metropolitan Traction Co. of New York
is so extensively laying down, is of interest to the public.

Ignorance of it has formed one of the principal motives

for decrying it. While no flooding of the conduit has

ever occurred on the Lenox Avenue line, it has been

averred that, if it were flooded, traffic would necessarily

stop, owing to short circuit, until the water had been run

off. That this is not the case is shown by an interesting

experience on the line of the Metropolitan Traction Co. in

Washington, D. C.

October 9, 1897, as the result of a heavy rain storm, a

stretch of track, some 150 feet long on the F Street line,

became completely flooded, the water filling and over-

flowing the conduit, as it was unable to run off by the

usual sewer connection which was cut off. According to

the statement of Mr. Weaver, president of the road, al-

though the conduit was filled completely with water for

nearly two hours, the station was not short-circuited, nor

were the water rheostats called into requisition. The

* Left out of last issue.
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normal load of the feeder for the section is 300 amperes;
the load during the time the conduit was flooded was 600

amperes, and the cars were also operated on the sections

on both sides of that which was under water. The water

was practically pure and this partially accounts for the

small additional load.

The Washington electrical-conduit system, although

its conduit has been several times flooded, has never yet

been tied up, except once when the water almost covered
the floors of the cars and flooded the motors. At other

times the line has been operated by means of a reducing

rheostat. The present instance is the only one in which
the flooded section has been operated directly from the

generators without reducing medium. It was estimated

that the pressure of the current on the cars in the centre

of the flooded portion was about 250 volts.

SURE-GRIP LAMP ADJUSTER.

This Sure-Grip Lamp Adjuster has been
on the market less than one year and is

meeting with well merited success. Thou-
sands are in use all over the United States

and in foreign countries. They have im-

proved the Adjuster so that you can put

the cord in place without the least inconve-

nience. They have reduced the price so

that you can buy them in lots of 1,000

at a very low figure.

In sending your orders please mention
the Electrical Age.

Manufactured and for sale by
CHAS. SCHUETZ,

211 Mulberry Street,

Newark, N. J.

POSSIBLE CONTRACTS

Pittsfield, Mass.—The Pittsfield Electric Street-Rail-

way Co. will extend its street railway.

Augusta, Ga.—The Augusta Street Railway Co. will

expend $25,000 in improvements to its electric plant, etc.

Savannah, Ga.—The Savannah, Thunderbolt & Isle of

Hope Company will expend $50,000 in improving its trol-

ley system.

Ford City, Pa.—A company is being formed for the

purpose of building an electric railway from Kittaning to

Ford City, Pa. \

Gas City, Ind.—Plans are being prepared for an elec-

tric-light plant to be constructed here.

Ocean View, Va.—The Ocean View Electric Railway
Co. has been granted permission to extend its line to

Brambleton, Va.

Vernon, B. C.—An appropriation of $12,000 has been
given for the construction of an electric light plant.

Saginaw, Mich.—Efforts are being made to secure a

street-railway franchise.

Appleton, Wis.—M. K. Gochnauer, city clerk, may be

addressed concerning electric-light service.

Madison, Ga.—Mr. Thomas may be addressed con-

cerning contemplated construction of electric-light plant.

NEW CORPORATIONS.

Washington, D. C—The H. P. Hill Lighting Co. has

been incorporated by H. P. Hill, F. J. Whitehead and A.

L. Bogan, to furnish electric light and power. Capital

stock, $io,oco. The principal place of business is to be

at Ninth and F streets, N. W.

Kalamazoo, Mich.—The Kalamazoo Heat, Light &
Power Co. has been succeeded by the Kalamazoo Gas &
Electric Co. with a capital stock of $200,000.

San Francisco, Cal.— Pacific Coast Electric Co. has
been incorporated by Tacitus M. Crane, Jacob J. Gottlob,
Melville Marx, Ralph E. Marx, James Maloney. Capital
stock, $25,000; stock actually subscribed, $3,600.

De Lassus, Mich.—The De Lassus and Farmington
Railway Co. has been formed for the purpose of con-
structing an electric railway from De Lassus to Farming-
ton, a distance of three miles.

Parkersburg, W. Va.—The Parkersburg and Marietta
Traction Co. has been formed to construct an electric

railway from this city to Marietta, Ohio.

Scottville, N. Y.—A company is being organized to

construct an electric-light plant.

McKeesport, Pa.—The East McKeesport Railroad Co.

has been incorporated with a capital stock of $35,000.
The company will build an electric line from McKeesport
through Versailles, North Versailles, and McKeesport to

Wilmerding.

Stamford, Conn.—National Electric Co. has been in-

corporated by Walter Ferguson, Anthony N. Brady, A.

M. Young. Capital stock, $100,000.

The Ward Electric Supply and Construction Company,
39-41 Ann street, N. Y., represent the elements of

a young and vigorous industry. Messrs. Green <$c Levy,
the heads of this thriving firm, are too well known to make
it necessary to outline their virtues. They have installed

complete electric-light plants and wired for thousands of

incandescent and arc lamps all over the Eastern States.

They lately secured the contract to install the wiring, etc.,

of the fine new Singer building, Broadway and Liberty

street, N. Y., for several thousand lamps. Among a few
prominent buildings in which they have installed plants

is the St. Patrick's Cathedral, Elizabethport, N. J.,

St. James Church, F. H. Betts' residence, Sixty-fifth

street and Madison avenue, New York, etc. They
carry a large line of electric-light supplies, motors, all

styles of enclosed and open arc lamps, etc.

TELEPHONE NOTES.

Franklin, Mich.—The new State Telephone Co. has an

exchange.

Kalamazoo, Mich.— The Kalamazoo Mutual Telephone
Co. has been organized with a capital stock of $25,000.

WESTON STANDAED
ILLUMINATES DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upcn the same general
principle and are just as accurate as

our regular Standard Poitable Di-

rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof ra-t-

iron case, which effectively shields

the instruments from disturbing

influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St., Newark, X. J., U.S.A.
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THE GORDON PRIMARY CELL speaks for

itself, and we speak for it by guar- -^

anteeing it as represented, and
others speak for it because

they have fonnd it to be
as represented in ^
every respect. .^W^ b^re^

Police Signal.Tele-

phone. Telegraph, Rail-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Grordon-Burnham Battery Co.,

82 to 86 WEST BROADWAY NEW * ORK

Gas Lighting by Electricity.
Static Electric Machine! and

Burner* for the Multiple
teyatem.

CHARLES H. HINDS,
MANUFACTURER,

13th and Hudson Sts., N. Y.

TRIO BUILDING.

General Electric Co.'s

HEW MIT THE
With Automatic Vacuum Regulator.

No more Troubles from High Vacuum Tubes.

SIMPLE AND EFFICIENT.
Keep* Vacuum AdjuMed Automatically. Can not

run too high in Vacuum for Operation. Life
practically unlimited.

Roentgen. Ray Exciting Apparatus: Thomson
Inductoriums, Thomson Roentgen-Ray
Transformer Sets, Fluoroscopes, etc.

Catalogue No. 9050.

Miniature Lamps: Candelabra, Decorative,
Battery and Series. Catalogue No. 9044.

Edison Decorative and Miniature

Lamp Department,
(General Electric Co.)

HARRISON, NEW JERSEY.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO. MICHIGAN. U. S. A.

Firs Sectional Glass Cluster Reflectors

Telephone 860

Franklin.

No. 2523.

3SS

In metal frames, lined with silver-plated

corrugated glass, are much stronger and
are far superior in light giving qualities

to the ordinary opal reflector, and the
cost is but little more.
They are very largely used for light-

ing stores, banks, offices, schools, hos-

pitals, depots, office and public build-

ings generally.

Book of Light, Price Lists and
Estimates Free.

" 1SL.V

«

I. P. FRINK,
551 Pearl Street,

NEW YORK.
GEO. FRINK SPENCER,

MANAGER .

ROCKING GRATES. DUMPING GRATES.

Bend for Circular. Mention "Tax Aqi.'

THE BEST AND CHEAPEST

GRATE-BAR
FOR ANY KIND OF FUEL.

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Boom 131.

glSJaiSlSIMSMliaJSISJSMSMSMSISISMSPJSli

"
Bring your business

equipment up to date.

Take telephone service.

In the Telephone Directory

you will And many names

of customers and friends

who would be more acces-

sible to you if you had tele-

phone service.

20,500 telephone stations in

New York City.

Rates from $90 a year.

NEW YORK TELEPHONE CO.
S ir> p. •>• st , OBI Broadway, I1B w. 38th St.

LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

Contains 75,000 code words with phrases, numbered 00000 to 74 999. Used by the LEADING BANKERS AND MERCHANTS
throughout the world, and acknowledged the best code extant. Over 3,000 sold since date of issue, January, 1896. THE ONLY
CIPHER CODE ever offered the public in connection with which each purchaser receives bi-monthly a list of those using it.

LIEBER^S APPENDIX. Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.

LIEBER'S HANDY TABLES. Price, $2.50.
Contains 10,000 code words of blank tobies.

2 STOVE STRLET, \E\V VOKK. 23 LAWREXrE POUNTKEY LANE, I.OMlOV E. C.
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SOME USEFUL BOOKS.
Every Electrical Engineer, Contractor, Central Station Manager and Wire-

man should have a copy of these Books.

DICTIONARY

OF-

Electrical Woflfe,

TERMS and PHRASES.

BY t. J. HOUSTON.

562 Pages. 570 Illustrations.

Price, $5.00.

This book contains definitions

of about 5,ooo distinct Words,

Terms and Phrases, and is as

indispensable to Electricians as

is Webster's dictionary to the

scholar and reader.

Bell Hangers'

HAND-BOOK.

By Lieut. F. B. Badt.

106 Pages. 97 Illustrations.

Price, $1.00.

This Book gives plain direc-

tions in Wiring for Electric Bells,

Annunciators, etc., and is the

best work of the kind.

The Electric Railway

IN

THEORY and PRACTICE.

BY CROSBY and BELL.

400 Pages. Profusely Illustrated.

Price, $2.50.

This is a complete treatise on

the Construction and Operation

of Electric Railways, and will

commend itself to the Electrical

Engineer and to the Practical

Manager.

The Practical Managemenf

OF-

Dijnamog aqd Motoi'g.

BY CROCKER and WHEELER.

Fully Illustrated.

Price, $1.00.

This Book is the only one

published giving information on

the Management of Dynamos

and Motors. It is very practical

and no one in charge of Electrical

Machinery can ever get "caught"

if he follows the instructions

given in this book.

HOW TO
WIRE
BUILDINGS.

A MANUAL OF THE ART

OF INTERIOR WIRING.

By AUGUSTUS NOLL, E. E.

Cloth 12mo. lust rated.

162 Pages. Price $1.50.

CONTENTS.
Chap. 1.—Introduction; Chap. 2.—Gen-

eral Considerations; Chap. 3.— Location of

Conductors; Chap. 4.—Division of Circuits

and Distribution of Current; Chap. 5.—Losa
of Electrical Energy in Conductors; Chap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—Switchboards: Chap. 9.—Appliances and
Connections; Chap. 10.—Converter Work?
Chap. 11.—Overhead Wiring; Chap. 12.—
Fuse Wire; Chap. 13.—Insulation;. Chap.
14.—Electrolysis; Chap. 15. —Adverse Wir-
ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Plans of Dis-

tribution; Chap. 18.—Distribution of Light;

Chap. 19.—Distribution of Labor and Hints
to Foremen; Chap. 20.—Preliminary to

Rules, Electrical Data, etc.; Cnap. 21.—Rules

for Ascertaining Required Sizes of Wiref
Chap. ?2—Energy Power; Chap. 23.—Dy
namos and Motors; Chap. 24.— Pulleys

»

Chap. 25.—Belting; Chap. 26.—Engines,
Chap. 27.—Conclusion.

Inventions,

Researches

and Writings
— : or :

—

NIKOLA TESLA.
By THOMAS COMMERFORD MARTIH.

A fascinating and yet practical description of

Mr Tesla's wonderful experiments
and inventions.

Cloth. 8*o. 330 Cuts and New Portrait

500 Pages. Price, $4.00.

Sent Postage Free,

on Receipt of Price. ELECTRICAL AGE PUBLISHING CO,
World Building:,

New York.
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Fig. 1. Gear Plant of General Electric Co. at Lynn.

Fig. 2. Interior of Gear Plant Showing Gears Ready for Shipment.

A MODERN GEAR PLANT.

The astonishing growth during recent years of the

electric street railway industry, has led to an equally

rapid development in the manufacture of gears for use
with railway motors. Railway motor and motor gear and
pinion of the coeval, but during the life of the motor
many sets of gears and pinions are necessary. Today
when the number of motors in use reaches well toward
the hundred thousand, the demand for gears and pinions

is enormous and at no time in the past has it reached its

present proportions. A mild estimate places the number
of electric railway motor gears in daily use in the United
States alone at 50,000, at least, and as the average life of

the gear is about two years, a yearly output of from
twenty thousand to thirty thousand is necessary for

renewals alone, exclusive of those required for new
motors.

In the pioneer days of the electric street railway, the

cast iron gear and pinion of gun-metal were used exclu-

sively. Experience and time necessarily brought about
improvements and changes. Today the standard motor
gears are of cast steel and the pinions of hammered steel,

while the teeth are accurately cut from the solid stock by
machines as perfect in their adjustment and performance
for their work as those which cut the more delicate gears
of higher class machinery. The change from cast iron

to steel has resulted in a reduction of some sixty to sev-

enty pounds in the weight of the gears, while their life

has been very materially increased. A steel gear will

wear more than twice as long as a cast iron gear, and
while with the latter type breakage was a common occur-

rence, with the steel gear breakage is practically un-
known.
To supply gears which would carry in themselves a guar-

antee of perfection, the General Electric Company estab-

lished some time ago at its River Works, Lynn, Mass., a

plant for the manufacture of gears and pinions. This plant

is a model of its kind. The cutting machinery is of the

most modern character, and the entire plant is laid out
on a comprehensive scale. The exterior of the establish-

ment is shown in Fig. 1. In this building is an extensive
foundry for the gear blanks, as well as the gear-cutting

shop. The former is equipped with overhead travelling

cranes, driven by electric motors, furnaces for the molten
metal, core ovens, and modern appliances of all kinds for

the manufacture of steel castings of the highest grade.

The great difficulty encountered in making steel castings

—the tendency to secure blow holes, draws and cracks

—

has been overcome in this foundry.

After a long series of experiments, the General Elec-

tric Company perfected a process which now enables the
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foundryman to produce steel castings which are as prac-

tically perfect as if of hammered steel. Indeed, it may
be said that in this gear foundry the manufacture of

sound steel castings has reached an extremely high state

of development, for not only has the question of sound-

finished pinion ready to ship. Fig. 5 shows a steel

gear bolted together and machined, with part of the
teeth cut. These teeth are cut from the solid stock by
specially made cutters, themselves designed after exhaus-
tive experiment. The machines used are both elaborate

Fig. 5. A Gear Under Way.

ness secured practical perfection, but the strength and and expensive, and are of unusually heavy design and ac-

wearing qualities have been the subject of long experi

ment until the steel produced possesses both in a strik-

ing degree.

Fig. 2 shows an interior view of the shop, that side de-

voted to the milling machines, gear cutters, key seating

curate workmanship. They are all fitted with ingenious

devices for producing uniform teeth. The pinions are

cut from the best hammered steel forgings, and the

teeth are cut with the same care as is taken in the cutting

of the gears. All, that is both pinions and gears, under-

machines, special drill presses for drilling the bolt-holes go a rigid inspection before shipment.

in the gears and others. Some idea of the extent of the The question of age of gears has not, perhaps, re-

Fig. 3. Drill Presses, Milling Machines, etc., in Gear Plant.

industry may be gathered from the number of gears in

the foreground standing ready for shipment on order or

removal to the stock room. Fig. 3 is a nearer view of

some of the special drill presses, milling machines, etc.,

with a lot of gears in course of preparation for the tooth-

cutting machines.

The process of manufacture of a pinion is illustrated in

Fig. 4, showing the pinion forging, the pinion blank, milled,

bored and seated, ready for the teeth to be cut, and the

ceived from street railway managers the attention it

deserves. In the life of gears there is a distinct differ-

ence between the extreme life and the proper economical
life. There is a point in the age of gear and pinion a

which it becomes more economical to consign them to

the scrap heap and to use a new gear and pinion, than to

retain them in service. The question is a nice one and
a series of efficiency tests have recently been carriec

out. While the results are not yet collated, it may be
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said that a worn gear and pinion require some 400 watts
more energy than a new gear and pinion. This is a
statement made authoritatively, and one which will give
food for profitable thought to managers of electric rail-

ways.

THE GREAT RUBBER WIRE TRUST.

PAPER ON "THE ADVANTAGES OF A CAR-
MILEAGE RECORD.

Sometimes rumors become facts, but in this present
instance it seems as if the rumor regarding the proposed
wire trust has no actual foundation. At any rate, the
manufacturers of Kerite wire have not the slightest in-

(Continued from page 319.)

Although, as before stated, the subject has not received
sufficient attention, progressive and economical managers
are, with the ever-increasing development of electric rail-

roading, realizing more and more the importance attached
to a correct mileage record. The tendency is toward
greater accuracy in this department in future. We must
admit that if a record is worth keeping at all it is worth

Fig. 4. The Growth of a Gear.

tention of combining with the promoters of such a

monopolistic enterprise. This concern has been in busi-

ness for thirty-eight years, and as the oldest, most im-

portant and most conservative of wire concerns realizes

in the light of a broad experience that no good can come
from such a consolidation. They can stand alone and
feel with the continued aid of their trusted employees
they can continue as in the past to carry on their busi-

ness without the assistance of others. Day's Kerite in-

sulated wires and cables are known far and wide, and in-

tend to enjoy those benefits derived from an established

business—confidence between themselves and their cus-

tomers and a reputation for honest dealing that will

never fail. Mr. W. R. Brixey, the proprietor of the

above business, has always found it to his interest to em-
ploy men of ability and integrity. He has more than

that in the person of Mr. Geo. F. Porter, the general

manager. The trade knew Mr. Porter before he was
associated with the above concern and have always held

him in the highest regard. The trust the Kerite Com-
pany believe in may be better expressed by the word
"trustworthiness," as exemplified by internal relations

and dealings with customers.

NOTICE OF REMOVAL.

On and after Monday, December 6th, 1897, the offices

of this company will be located at 18 and 20 Broad Street,

New York, where all communications should be ad-

dressed

INTERIOR CONDUIT & INSULATION CO.
November 29th, 1897.

Mr. J. C. Moulton, formerly with the Sawyer-Man
Electric Company, also the A, B, C Company, has recently

severed his connection with the Rochester Lamp Com-
pany to re-enter the electrical field. He is now with the

Columbian Electrical Supply Company at 329 Fourth
avenue, where he will be pleased to receive his friends.

keeping well, for should a manager make any calculations

from statistics based upon an incorrect mileage, he would
be liable to entail considerable loss.

With the object in view of having, as near as possible,

an absolutely correct system of computing its mileage,

this company has spared no effort, with the result that

the system now in force works to perfection and answers
our requirements in every detail.

Having been requested to furnish a paper on this sub-
ject, we will endeavor to give, as briefly as possible, the

system adopted by this road, hoping the same may prove
of some value and furnish some ideas and suggestions.

We operate 78.73 miles of track in the city, covering
an area of about eighteen square miles. Some of our
routes are quite intricate, and on part of them we have
as many as six turning points where we can turn part of

our cars, as the traffic on the balance of the line may not
warrant the same service as nearer the city. In some
instances our cars run on several different lines during
one day.

Our average daily mileage is between 13,000 and 14,000
miles, or about 5,000,000 miles annually.

In the first place, our engineers made a very careful

survey of each line, and mapped same out to the scale of

400 feet to one inch. These maps show all switches,

cross-overs, junctions, cross-streets, etc., and the dis-

tances are given from commencement of the line to all

points where it is possible to turn. From these maps we
have figured tables for any specified number of trips or

half trips in either direction on each route.

Each motorman makes report of the number of trips

made by his car daily, on a card which answers a three-

fold purpose. In addition to giving the number of trips

made, it answers as a time-card and also as a trouble-

report. (Form No. 1.)

Any motorman taking out a car makes out one of these

cards which he hands to his relief, and the man pulling

the car into the barn drops this card into a box provided

for the purpose. The night foreman has access to this

box, and from the reports finds out all repairs necessary

to be made, and anything he is unable to complete he re-

ports to the day foreman.

Every motorman is advised of the importance of having
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his trips, time, etc., correct, and is required to account
for any trips lost and also to report any defect which he

may notice about his car, and if he fails to do so is held

strictly accountable.

The trip cards are checked with the starter's report so

that no cards can be left out; also the time of leaving

barn and pulling in must agree, and there is no chance
of anyone getting more time than is actually put in, as

the time a man leaves the car must agree with the time

his relief takes it.

From these trip cards the mileage is figured by routes

(Form No. 2), the mileage for each car being put down
separately on the slip.

The individual car mileage is then posted daily to the

credit of each car in a book provided for the purpose

(Form No. 3), and the amounts are carried forward

monthly, so that when we want the mileage of any article

we have only to subtract the mileage at the time the same

ELECTRO-THERAPEUTICAL APPARATUS.

The profession of medicine has been greatly assisted in

the last twenty years by the use of electro-therapeutic
apparatus, which when properly applied by a physician of
care and understanding, have greatly aided the patient's

recovery, when his affliction was of a physical or physio-
logical nature. The stimulation given to different or-

gans of the body when an electric current is applied is

one of the most remarkable of known phenomena. From
a general standpoint it seems as if the molecular changes
occurring in nerve tissues were either duplicated by the
passage of a current or at least the nerve itself responds
to its influence and creates the changes that bring about
health and animation to the individual. A great physi-
cian once stated before his clinic the fact that the mus-
cles do not become tired, but the delicate nerve plasm
permeating them "loses its vitality and the individual be-

The Morton-Wimshurst-Holtz Machine of the Galvano-Faradic Manufacturing Company.

was put into service from the total mileage made by the
car on which it is used at time it comes out.
The route mileage is posted up daily in a book provided

for this purpose, (Form No. 4), and in this way we get
the mileage of each for the month or year ; the earnings are
also shown on this book.
A daily report (Form No. 5) is made for the manager,

which shows the mileage and earnings on each line; also,
weather, etc. It also gives the corresponding figures for
the previous year.

On our monthly mileage statement we figure all the
various operating expenses per car mile, showing also the
corresponding figures for the previous year, and thus we
have a very good comparison of results. We also keep
records of cost of repairs per mile on the various equip-
ments in use

; also of the life of car wheels and other
parts of an equipuent.
To close, we hope the above statement of our expe-

rience and system may prove interesting, and that if

nothing more it may promote discussion, and bring for.
ward views and suggestions from others, thus giving the
subject of car mileage the position to which it is entitled
as a most important factor in street-railway statistics.

comes tired because his nervous energy has diminished.

In other words fatigue results, and for the purpose of over-

coming such a condition, particularly when due to disease,

galvano-faradic appliances have come into general use.

The static machine shown in the illustration was used
Nov. 30th and Dec. 1st and 2d, at the office and sales-

rooms of the Galvano-Faradic Company, for the treat-

ment of a patient, as shown in the sketch. A represent-

ative of the Electrical Age saw him come in, assisted to

the chair by relatives, barely able to walk. He was
treated by a prominent physician and was so benefitted

that he left the place unassisted, saying his relief made
him sure of a good night's rest.

The machine represented in the illustration is called

the Morton-Wimshurst-Holtz Influence Machine. Two
sizes are constructed, the first with eight thirty-inch

plates, the second twenty-eight-inch plates. A small

Wimshurst is used for charging and the mechanism oper-

ating the entire device is simple, practical and almost im-

possible to disarrange. A fifteen-inch spark can be

obtained from the large machine. A complete outfit

includes electrodes, insulated platform, Leyden jars,

stand with crown for head breeze, ball point elec-
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trodes, etc.

The improved upright cabinet equipped with more than
forty cells of the Fitch perfect battery, in addition to
galvanic circles, double-cell sectors, wire-coil rheostat,
pole-changer, automatic rheotone and water rheostat,
represent one of the most convenient, ingenious and in-

dispensable outfits a physician can have. The cabinet
includes faradic coil? and a water rheostat. The current
can be varied and controlled to suit any particular case
the medical adviser may have in charge. Being beauti-
fully ornamented, the cabinet is a piece of fine-art furni-
ture when closed. There is nothing better than the best

TELEPHONE POLE LORE.

It is possible that the science of wooden telephone
poles may still be far from exhausted when metallic poles
shall have completely displaced them.
The life of a cedar pole in this climate is about twenty

years. Such a pole may rot in fifteen years, or be sound
at the end of thirty years, but twenty years is the term
reckoned on. Chestnut poles are not counted on for so
long. Locust poles seldom rot, and they season into the
hardness of iron, but that is against them, since it makes
them difficult to climb.

Improved Upright Cabinet Battery, Galvano-Faradic Manufacturing Company.

and it is advisable for those that can afford it to always
procure the best. The Galvano-Faradic Manufacturing
Company have their show-rooms at 300 Fourth avenue,
New York City. They are always pleased to show visitors

the nature of their apparatus and feel confident that com-
petition cannot excel their goods in either quality or

.price. The above company was established by W. B.

Van Houten and T. R. Ten Broeck in 1870. They have
already issued the twenty-seventh annual edition of their

catalogue.

In open country a forty-foot line serves well, but irreg-

ularities of surface sometimes call for much longer ones.
It is a rule that there shall not be a greater variation in

height than five feet between two successive poles, and
whenever it is possible the line is made horizontal.

Some of the tallest telephone poles in the world are
those on the Kingsbridge Road. They rise from eighty
to one hundred feet above ground. Perhaps tlie tallest

in the world is the mast that helps to carry the long dis-

tance lines across the Hudson at Troy. The mast is 155
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feet tall, and is planted on an island in the river. Some
of the biggest and costliest telephone poles are in Phila-

delphia. The tallest of them cost $190 each. Such poles
measure three feet in diameter at the butt, and are plant-

ed ten or fifteen feet in the ground. The term mast is

applied in the telephone business to poles made of several
splicings.

The cost of building an ordinary telephone line is about
$100 per mile for each wire carried. Forty men, with
two horses and the usual appliances, can set up four of

the great poles in a day. It is estimated that after a sleet

storm a pole of one hundred wires bears a weight of near-

ly four tons. It is found that a familiar reddish brown
paint is the most durable for use upon telegraph and tel-

ephone poles.

GREAT ELECTRICAL EXHIBITION.

Interest in the coming Electrical Exhibition is taking a

very substantial shape. The demand for space is even
larger than was looked for, and it comes from the leading

representative firms in the electrical, steam and kindred
trades. They are planning to spend money liberally in

making their exhibits attractive.

Madison Square Garden will afford plenty of scope for

this sort of work, and present indications point to a re-

markably brilliant display.

FORTUNES FROM FRACTIONS.

There have been in recent years several instances of

sudden wealth, says a writer in Leslie's Weekly. South

Africa and Cripple Creek have produced millionaires over

night, and a bicycle and patent medicine promoter in

England made $10,000,000 in as many weeks. There
are several thousand people who are each worth $1,000,000
or more, and there are several more thousands who are

on the road to become millionaires. Most of these are

persons who are getting their riches on small fractions of

a cent. The street railway kings who are rising to mil-

lionaires are fully satisfied with a part of one cent of the

nickel they collect, because there are so many of them.

The sugar kings have reduced the price and improved
the quality of sugar, but as long as they get their frac-

tion on each pound the Americans buy they can make a

profit all the way from 20 to 50 per cent. The coal oil

monopoly has not only reduced the price and improved
the product, but its little fraction makes the greatest

money-making enterprise in America. The man who in-

vented the patent beer stopper is getting a bigger income
than the President of the United States. A cheap head-

ache remedy is allowing its proprietor to spend $100,000
a year, and still lay up another $100,000 for a rainy day.

The first thing is to get control of some article of univer-

sal use, and the small fraction will do the rest.

ALL THE WAY FROM INDIA.

(Written by a Native.)

j
G. B. Naik & Co.

( Poonah City, India, Oct. 16, 1897.

Dear Sirs: We shall feel extremely obliged for favor-

ing us with a sample issue of The Electrical Age. If ap-

proved, will continue the same, please.

We have need of electric scientific working models by
dry batteries. So please address one who deals in above
electric novelties, etc., and oblige,

Yours faithfully, Cuenmils,
Per Manager.

WHAT ARE WE COMING TO?

The horseless carriage, we are told,

Is now the pressing need.

And still it seems some other things
Would better take the lead.

The drinkless drink, for instance,

Which ought to serve as one,
And as a fit companion

Is named the shotless gun.

And there's the dogless sausage,
Which must be coming near,

While loudly chalk and water
Say cowless milk is here.

The kissless mouth's another,

To keep away the men

—

And, furthermore, to conquer
The microbe in his den.

The musicless piano
Is well up toward the van,

And likewise may be mentioned
The lieless fisherman.

The summer-girlless summer

—

But no—we'll have to call

A halt right here, for this one
We do not need at all.

—New York Life.

TELEGRAPHLNG THROUGH THE EARTH WITH-
OUT WIRES.

In 1893 Mr. Nikola Tesla attended the St. Louis con-
vention of the National Electric Light Association and
gave an address that'was quite startling, coming as it did

from a man of such a reputation, who has always been
extremely careful in his statements, especially with re-

gard to his own discoveries and achievements. Mr.
Tesla then declared his belief in the possibility of tele-

graphing over the entire earth without wires, if he could
construct a machine that would enable him to disturb the

static electricity of the earth.

Since that time Mr. Tesla has devoted much lime to

the solution of the problem and he now announces that

he has produced a machine which will, in his opinion, at-

tain the desired object.

"The machines which I have completed," Mr. Tesla
said in a recent interview, "will carry messages through
the earth for a distance of 20 miles or so. I have sent

and received signals with them, and I feel confident that

I am not mistaken in saying that the problem upon which
I have spent many days and nights is solved. Of course,

it is possible that I am mistaken. I have made mistakes
before, but not many. I shall at once make machines
which I expect will enable me to telegraph to any part of

the earth as readily as I can within a limited distance by
means of the ones I have.

"If I have a machine which will throw a stone from here

to there," continued Mr. Tesla, pointing from the floor

at his feet to the door of his laboratory, " then I do not

need to doubt that I can make one which will throw
the stone 50 miles, if I can control the necessary power.

"Suppose the whole earth," he said, "to be like a

hollow rubber ball filled with water, and at one place I

have a tube attached to this, with a plunger in the tube.

If I press upon the plunger the water in the tube will be

driven into the rubber ball, and as the water is practi-

cally incompressible, every part of the surface of the ball

will be expanded. If I withdraw the plunger the water
follows it and every part of the ball will contract. Now,
if I pierce the surface of the ball several times and set
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DAYLIGHT FROM DIRT.

When Dean Swift wrote his famous tale of "Gulliver's

Travels " he did not realize how closely he anticipated

modern scientific methods. Gulliver, the hero of the

tale, was wrecked on the island of the Liliputians. He
fell into the hands of the Brobdingnagians, a race of co-

lossal giants ; but the creator of this famous character

little knew when he referred to a strange class of inven-

tors who were trying to extract sunlight from cucumbers

that at the close of the nineteenth century, daylight, or its

nearest equivalent, would be obtained from the great gar-

bage heaps of large cities. The age is fullof wonders and,

as history repeats itself, so sometimes do the satirical sug-

gestions of defunct authors take shape and form and crys-

tallize into a substantial something. The town of Shore-

ditch, England, practically a suburb of London, is en-

tirely illuminated at night by electricity obtained directly

from the combustion of refuse. Not only has this method
of utilizing it proven a success but, commercially speaking,

an amount of profit has accrued therefrom which will

probably be effective in stimulating other municipalities

to put their waste product to the same commendable
purpose. In Shoreditch but thirty-four tons of coal were

used in two months, and even that was due to the fact

that on certain days no refuse was collected. The light

obtained from the cremation of this valuable material in

Shoreditch is that of 7,000 eight-candle power incandes-

cent lamps and sixty arc lights. After five months' oper-

ation, the station managers find the demand for light be-

yond their capacity to supply it, and a further extension
of the plant is contemplated at present. Why do we
hesitate to employ a similar method in New York City,

when success is so assured ? With so self-contained a

system of electric lighting, we begin to approach an econ-
omy equal to that of the French people. Waste is un-

known in Paris. When our own city gleams at night with
the light of myriads of arcs, let the wonder of that sight

never depart, for perhaps some of it is indeed obtained
from the ancient and honorable cucumber.

THE COMPETITION OF STEAM AND
ELECTRICITY.

Recent discussions have been held in engineering cir-

cles regarding the position of steam and its cost, and
some interesting facts have come to light, showing that
steam-power, though universally used, is either losing

ground or, through the cost of coal being reduced, has
been cheapened to an extraordinary degree. At a meet-
ing of the American Society of Mechanical Engineers
the above subject was discussed and Mr. Dean read a
paper in which he considered its cost through a period of

twenty-seven years. There was a time when the Corliss

simple condensing engine represented the most econom-
ical type in use, consuming from nineteen to twenty pounds
of steam per horse-power hour. The compound engines
of today, particularly among the finer make, consume
but little more than eleven pounds per horse-power hour.

In Germany a small machine, named the Schmidt motor,
has onlyconsumed 10. 17 pounds of steam per horse-power
hour. The conclusions of Mr. Dean are based upon fig-

ures illustrating the direct gain derived from the use of

compound engines, steel reheaters, steam jackets, higher
pressures and a greater rate of expense. Due to these
improved methods and machines, thirty-seven per cent,

is gained above the normal results. A saving of five per
cent, may be considered as due to vertical and horizon-
tal engines, and so on, by considering new style grates,

boilers, economizers, etc., which, of course, have im-
proved steam engineering so far beyond the practice of

twenty-seven years ago that the above, in addition to the
reduced cost of coal, shows a gain of fifty-eight per cent,

above the cost of steam-power in the last three decades.
The comparative figures now appear, as follows: in a
thousand horse-power plant the yearly cost of a horse-
power, in 1870, was $38. 14 ; at present a plant of this size

would only cost $16.31 a horse-power per annum.
The improvement in apparatus methods and the de-

creased cost of fuel has undoubtedly brought about this

reduction in the price of steam-power. Competition has
become so keen in large cities between the producers of

steam and electric power that every year a reduction
in the cost of each can be expected. It is difficult to

state exactly what the cost of an electric horse-power per
annum would be, even in the case of a plant of definite

size. So much depends upon circumstances and so little

time has expired since electric power may be truly said

to have been sold to consumers, but the vast encroach-
ments being made undoubtedly lead one to believe
that another five years will be very effective in so re-

ducing the cost of electric power in thickly settled centres
that its price, with the wonderful convenience that its use
implies, will absolutely defy any manner of competition
from any source whatsoever. When we shall look back
upon a period of twenty-seven years and compare the cost
of electricity then with what it is now, we will assuredly
find a pronounced decrease, not due, however, to direct

improvement either in dynamos, motors or methods, but
more to its general use in the factory and home, in the
crowded thoroughfares and upon the water-ways that

abound around our metropolis.
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tubes and plungers at each place, the plungers in these will

vibrate up and down in answer to every movement which
I may produce in the plunger of the first tube. If I were
to produce an explosion in the centre of the body of

water in the ball, this would set up a series of vibrations

in the whole body. If I could then set the plunger in

one of the tubes to vibrating in consonance with the

vibrations of the water, in a little while and with the use

of a very little energy I could burst the whole thing

asunder."

This, Mr. Tesla said, would explain in a rude way how
he proposed to set the whole of the static electricity of

SPECIAL TRIPLEX HOIST FOR HANDLING
LONG MATERIAL.

The accompanying illustration shows a special form of

the Weston Triplex Chain Block made by the Yale &
Towne Manufacturing Company, of Stamford, Conn., and
84-86 Chambers street, New York, especially designed
for handling long material such as bars, beams, lumber,
etc.

It consists of a triplex block with its mechanism sepa-
rated into two parts, coupled by means of shafts and
separators, and provided with two hoisting chains, the

Spiral Triplex Hoist, Yale & Towne Mannfacturing Company.

the earth in motion, for telegraphic purposes, by taking

advantage of the incompressibility and elasticity of the

electric fluid. Then he told of some of the interesting

results which he had accomplished in studying the theory

and effect of vibrations. In one case he set a steel ring,

4 inches thick, vibrating, and by repeated but gentle

continuations of the vibrations burst the ring. In an-

other case he took a steel bar an inch in diameter, set it

vibrating, and kept it going until its internal disturbance

was so great that first a section of the rod broke loose

from one end and flew off and then another section flew

off from the other end.—Scientific Machinist.

Piedmont, W. Va.—The Gordon Telephone Co. has

completed a telephone system at Piedmont, and is about

to make long-distances connections with other points.

Company's capital stock is $100,000, and 50,000 of this

is fully subscribed.

combined strength of which is equal to the lifting power
of the block. The hoist can be so built as to separate

the two hooks any distance desired, according to the

character of the material to be handled. The hoist may
be hung from a fixed support, as in the illustration, or

an overhead track or crane, as desired.

The hoist thus provided with two lifting chains and
hooks always moving together is adapted to a wide range
of uses, and for the handling of long material is much
better than a block with a single lifting chain. The lat-

ter is sometimes used with a yoke, having hooks at each

end, but this arrangement is less steady than the one
shown in the illustration and necessarily occupies much
more head room. The triplex hoist with two lifting

chains will doubtless commend itself for a wide variety

of uses.

Do not fail to get a copy of the Christmas edition of

The Electrical Age.
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THE BULLOCK ELECTRIC MANUFACTURING
COMPANY.

In last week's issue of the Electrical Age a description
was given of some of the machinery manufactured by the

Bullock Electric Manufacturing Company, of Cincinnati,

O., and special reference was made to direct-connected
machinery, such as printing presses, punching machines,
etc., operated by electric motors. The direct-connected
multipolar generator of the concern presents from an en-

gineering standpoint many valuable features to the ob-
server's notice. Being substantially built a magnetic cir-

cuit is thereby provided which carries the lines of force

without leakage from pole to pole and requires in conse-
quence of its high permeability a minimum of magnetiz-
ing force, which of course means a minimum of copper.

The Bullock generators have been frequently tested

with heavy overloads and run under such conditions for

a period of from one to five hours. Sparking and heat
were practically absent as proven at a Navy test. No
machine manufactured can surpass the Bullock multi-

polar generator in capacity for overload and smoothness
of operation under such circumstances.

The telephone, it is said, is not making much progress
in Russia. And no wonder! Fancy a man going to the
'phone and shouting:

"Halloa, is that you Dvisostkivchsraartzoiczski?"
" No, its Zolleemschousksmzyskaffrnocks tiffsgewoff.

Who is speaking? »*">»<

"Sezimochockiertrujauksmzyskischokemoff. I want to

know if Xliferomanskeffskilmajuwschasttow aeksweibier-

Muldpolar Generator for Direct Connection, Bullock Electric Manufacturing Company.

The pole pieces of laminated iron are held in place by

the field frame, the metal of which is cast around them.

When the armature, which is built of fine Swedish iron is

in place, the magnetic circuit is so perfect that although

the field is of great strength, no sign of external magnetic

leakage is detectable. Maple strips hold the coils secure

in the slots of the armature core.

The heat losses ;n the armature are of very little con-

sequence and the radiation due to scientific ventilation is

so rapid that even with a heavy load, the armature runs

cool and without danger.

Sparking is entirely absent from a machine of this con-

struction and the brushes and commutators are not relied

upon as in many other cases to subdue an existing evil.

The armature is free from fault and the commutator

therefore serves its proper purpose of allowing the cur-

rent to escape into the brushes freely and without spark-

ing.

From a mechanical standpoint the commutator, being

made of dropped, forged copper bars and securely bolted

with the finest mica insulation, cannot be excelled. The
brush holders provide an even pressure upon the commu-
tator; chattering or vibration is entirely absent and the

completed machine represents the very acme of high-

class electrical and mechanical engineering.

ski is still stopping with Dvisostkivchsmatvoiczski?"-
Telephone.

-The

CHRISTMAS PRESENT FREE.

Will readers favor the Electrical Age — and more
particularly please yourself if you are a lover of music

—

send ten cents in silver to E. O. McCormack, passenger
traffic manager, Big Four Route, Cincinnati, O. He will

send a handsome sheet of music, "The Big Four Two-
Step;" regular price 50 cents; io cents only covers mail-

ing and postage. Mention Electrical Age, as it will be a

test of the value of our journal.

The Sun's Spots.—"The sun has great activity in its

spots," says Bayne's "Pith of Astronomy," "these being
sometimes 50,000 miles in diameter. These spots are
enormous vents for the tempests of flame that sweep out
of and down into the sun. An up-and-down rush has a
velocity of about 20 miles a second, and a side rush a ve-
locity of 120 miles a second. These tempests rage for

days and months at a time, and as they cease the sides of
the spots fly together at the rate of 20,000 miles an hour;
they strike together and the rising spray of the fire leaps
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thousands of miles into space; it falls again and rolls

over the Himalayas of fire as the sea over the pebbles on
its beach. If strips as large as this earth were placed in

such a tempest they would be mere corks as tossed by an
ocean storm."

DIRECT-CONNECTED WOODBURY ENGINE AND
EDDY GENERATOR.

The Woodbury engine, as recently improved, has been
on the market for the last three years, and the many in-

stallations already in successful operation demonstrate its

superiority over many of the old types of high-speed en-

gines.

case of water in the cylinder, preventing wreckage, due
to this cause. The valve is of such design that wear is

reduced to a minimum and provision is made for taking
up the wear when it does occur, so that the valve re-

mains practically steam-tight throughout its life, provided
the engine is in the hands of competent engineers. On
large engines, the horse-power is obtained with less than

30 pounds of steam per horse-power and the friction load

does not exceed five per cent. Particular attention has
been paid to the finish of the engine. All machined parts

are carefully polished and the frame painted and var-

nished and striped to suit individual fancy. This engine
was installed by Messrs. Burhorn & Granger, contracting

mechanical engineers, who are sole selling agents for

Stearns Manufacturing Company, Erie, Pa., in Eastern

Direct-Connected Woodbury Engine and Eddy Generator, Installed by Burhorn & Granger

The governor used is the " Shepherd," which regulates

the speed of the engine so that at no time, under the

varying conditions of steam pressure and load, will the

speed vary more than one-half of one per cent. ; in fact,

the regulation is so close that electric elevators and

lights can be successfully run from the same machine
without causing any variation in the light, noticeable to

the eye. The engine is provided with an automatic lu-

bricating system, so arranged that all the bearings are

fed automatically from a central reservoir; the feed at

each bearing can be controlled and the amount of oil fed

can be readily seen. All the oil is drained to the inside

of the frame and there is absolutely none on the outside,

and the engine room and surroundings can be kept per-

fectly clean.

On larger sizes the main bearings are provided with an

automatic ring oiling device with removable sleeve bear-

ings. The illustration shows a direct-connected Wood-
bury engine and Eddy Generator installed in the large

general stores of Messrs. F. Schneider & Sons, Union
Hill, N. J. The engine drives an electric elevator, arc

and incandescent lamps. The details of valve, etc., are

fairly understood. The type of valve is a perfectly bal-

anced flat valve, with relief plate to move from valve in

New York, Northern New Jersey, Connecticut and Rhode
Island. Their specialties are: Horizontal tubular boilers,

Manning vertical boilers, Gill water tube boilers, Wood-
bury high-speed engines, Woodbury medium speed en-
gines, Stearns slide valve engines, pumps, tanks, smoke
stacks, general wrought iron work. Complete steam and
electric plants. 136 Liberty St., New York.
The Eddy generator and electrical plant were installed

by H. B. Coho & Co., St. Paul Building, New York.

ELECTRIC HEATING AND ITS CALCULATION.

LESSON LEAVES
FOR

THE AMERICAN SCHOOL OF ELECTRICTTT.

BY NEWTON HARRISON, E. E.

The subject of electric heating has become of commer-
cial importance in the eyes of the world. Its study is of

interest, as it lays bare the principles by which we can
determine the extent and method of application of the cur-

rent required for such purposes. One of the most extra-

ordinary, yet most common, of phenomena is the heating
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of a wire by the passage of a current. The laws of heat

were little understood at a time not much prior to the

present date. Joule, of England, carefully investigated

the rise and fall in temperature of bodies heated by an
electric current, and thereby arrived at certain definite

conclusions of the deepest interest. Before an examina-
tion is made of these facts it is best to review the physical

basis of heat due to any cause whatsoever.

Heat is due to a variety of causes; amongst the most
common being

—

Chemical action,

Friction,

Electricity,

Shock.

It has been assumed by scientists that heat is merely a

sort of motion of the particles of a body. The faster the

particles move the hotter, we say, the body is. When
chemical action occurs an exchange between different

particles takes place, and this vibratory action in some
mysterious manner asserts itself in the form of heat. Me-
chanical causes produce about the same condition, that

is, a rude disturbance of the particles, and the results of

friction or concussion are plainly visible—the action of

a brake on a railroad train in producing sparks, and the

blow of a steam hammer on a piece of iron heating and
reddening it.

Electricity, in addition to its chemical and magnetic
effects, produces heat. It always produces heat in its

circuit, and that heat is due to something like an internal

friction which the current meets with in the wire ; it can-

not excite heat unless the circuit has resistance, and as

every electric circuit has some resistance, heat is ineradi-

cable and is inseparably associated with the flow of a

current.

Heat is work or power; that is, it can be measured in

foot pounds.
One horse-power is equal to 33,000 foot pounds a min-

ute, or is equivalent to one pound being raised 33,000
feet in a minute, or 33,000 pounds raised one foot in a

minute. In either case, or any variation of it, the foot-

pound of one horse-power must be the same.

Joule discovered that the heat required to raise one
pound of water one degree, Fahrenheit, was equal to 772
foot pounds. This brings us at once to the previous

statement that heat represents power, and a thorough
comprehension of this fact will prepare the mind for the

relation it bears to an electric current.

Indicated horse-power in engines is the power the

engines are producing, not what they are giving out at

the fly-wheel. The difference between these two is lost

in radiation, etc., and in friction. Considerable power is

lost every day in the shape of heat in all engines; enough,
in fact, to supply five times as much power as is used.

When the water in a steam boiler is being heated each
pound require^ 772 foot pounds to increase its tempera-
ture one degree, Fahrenheit.

A boiler with 1,000 pounds of water raised through 50 ,

F., requires foot pounds equal to the following:

1 pound, i° F., = 772 foot pounds,

1,000 pounds, i° F., = 772,000 foot pounds,

1,000 pounds, 50 F., = 38,600,000 foot pounds,

or the equivalent of more than 1,000 H. P. This saving

of heat in boilers is thus made manifest as a ready means
of saving power.
The transformation of heat into power, or, as we are

about to consider it, of power into heat—that is, of elec-

tricity into heat—is defined in the following manner:
The power dissipated as heat in an electric circuit is

equal to the product of the current by the current and by
the resistance.

For purposes of calculation the statement may be put
into this form

—

Heat = Current X Current x Resistance.

In the previous cases we have spoken of the power (772
foot pounds) required to raise one pound of water one de-

gree, Fahrenheit; this is called Joule's equivalent. We
have also given 33,000 foot pounds as the value of a me-
chanical horse-power. It remains to state that the elec-

trical horse-power is equal to 746 watts.

Watts are found by multiplying volts by amperes.
When dealing with electrical energy, which is only

measured by electromotive force and current, foot pounds
cannot be used. The only two elements of power in a
circuit are the units of pressure called volts and units of
current called amperes.
Watts are calculated according to the rule, watts = volts

X amperes.

In a circuit having no volts,

and 100 amperes,
the watts = no X 100 = 11,000

H. P. = 11,000 -f- 746
= 14.

The kilowatt is equal to 1,000 watts, or about \]/i

horse-power.

Heat in a circuit may be measured in watts, because

Watts = Current x Current x Resistance,
= Amperes X Amperes x Ohms,
= C x C x R.

If a circuit carries 1,000 amperes and has a resistance
of one ohm, the heat dissipated equals

1,000 X 1,000 x 1 = 1,000,000 watts,

= 1,000 kilowatts,

= 1,340 horse-power.

Therefore, unless a circuit is made of the lowest pos-
sible resistance, power will be continually lost in the form
of wasted heat.

Heat is measured by means of a calorimeter, a vessel"

containing a thermometer, a little water and a coil of wire.

When the current flows the wire heats the water and
raises the temperature.
The weight of the water and the number of degrees rise

in temperature enables us to calculate the calories.

A calorie is the amount of heat required to raise one
gramme of water one degree Centigrade.

It is similar to the Joule, because the Joule takes into
consideration one pound of water and one degree Fahren-
heit. The calorie is about four times as great as a Joule.

1 Joule = .24 Calorie.

Heat requires time; therefore, in using a heat measur-
ing instrument, the seconds must be considered.

Calories are obtained by the rule

—

Calories = .24 X Current x Current x Resistrnce,
with Amperes = 50,

Ohms = 10,

the Calories = .24 x 50 X 50 X 10,

= 6,000 per second.

Six thousand calories will heat one gramme of water
6,000 degrees, Centigrade; or, 6,000 grammes of water
one degree, Centigrade; or, 3,000 grammes of water two
degrees, Centigrade, etc.

If the fifty amperes flowed ten seconds, the total heat
would be 10 x 6,000 = 60,000 calories.

Metals increase in resistance with heat. Commercial
heaters are, therefore, apt to take less current after oper-
ating a while than on starting.

In metals the ohms resistance increase one-fifth of one
per cent, with each degree, Fahrenheit. Every five de-
grees, F. , increases the resistance one per cent.

German silver, an alloy, increases in resistance .02 of
one per cent, for each degree, Fahrenheit.

Manufacturers of commercial heaters employ the above
principles. A warm, even flow of air is desired, not an
intense heat. A great surface is required to radiate the
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heat rapidly and at a comfortable temperattre. A long
spiral of iron wire wound spirally on an insulating and fire-

proof material is generally employed. The wire must not
oxidize, and the coils must not touch. A regulating

switch is required to throw the coils in series or multiple,

or to at least control the current.

The heating costs in street cars from one-half to one
and a half cents per ampere hour. The efficiency of elec-

tric heaters is very high, and they therefore promise to

be in universal use when the cost of current, as delivered

by illuminating companies, warrants it in the home.

They are also provided with grooves in the base, so that

wires will not show that lead to binding-posts.

On the whole, the line of electric specialties manufac-
tured by Huebel & Manger represent the acme of design in

each particular case, and have through long service and
good satisfaction secured the esteem of the trade.

Shot Fired Fifteen Miles.—From twelve to thirteen

miles is the computed range of the most powerful guns
now made, but the longest distance that a shot has been
fired is a few yards over fifteen miles, which was the

Huebel & Manger Improved Bell.

QUESTIONS FOR REVIEW.

ELECTRIC HEATING.

(i) How is heat produced ?

(2) What is horse-power ?

(3) How many foot pounds in a heat unit ?

(4) Upon what does the amount of heat depend in an

electric circuit ?

(5) How are watts calculated ?

(6) What is a kilowatt ?

What is a calorie ?

What is a Joule ?

(7) How many calories are produced in a circuit of

1,000 ohms resistance carrying two amperes of current ?

(8) What practical use is made of electric heating ?

range of Krupp's 130-ton steel gun, firing a shot weigh-
ing 2,600 pounds. The ni-ton Armstrong gun also has
an extreme range of fourteen miles, firing a shot weigh-
ing 1,800 pounds and requiring 960 pounds of powder:
but quick-firing guns are more depended upon at the

present day than guns with such extreme range. Of
quick-firing guns the most wonderful is, perhaps, the

Maxim, which can fire as many as 600 shots a minute, and
yet is so light that a soldier can carry it strapped on his

back. Krupp's 130-ton gun and Armstrong's m-ton
proved too expensive, being unable to stand firing 100

times, and their manufacture has practically been aban-
doned. The gun most favored, perhaps, is the 22-ton

Armstrong, which hurls a solid shot for a distance of

twelve miles.—Ex.

IMPORTANT ELECTRICAL SPECIALTIES.

The oldest fields of work are often the scene of the

greatest activity. Probably one of the most commonly
seen pieces of electrical apparatus is the electric bell, yet

it seems to be capable of higher improvement and is illus-

trated in this superior condition as it is manufactured by

the firm of Huebel & Manger, makers of electrical and

brass goods, 286-290 Graham street, Brooklyn, N. Y.

Not alone are these bells of. superior design, but the ma-

terial of which they are made is superior to that generally

used by unconscientious manufacturers. The reliability of

a good bell generally depends upon the platinum contact,

and the serviceableness resulting therefrom is directly

dependent upon the purity of the platinum, its solid posi-

tion and method of application. In the construction of

the iron frame and iron box bells, representing style F,

with pivoted armature, and style L, also pivoted armature

with double adjustment, improved lock-nut, immovable

binding and contact posts are used. The bell is also ad-

justed in a simple and convenient manner, which enables

the novice in case it requires adjustment to immediately

it for that purpose. The binding-posts of these

bells do not turn when a wire is inserted under them.

The date of this edition of The Electrical Age, Decem-
ber 4, is the day W. T. Hunt, the president of The Elec-

trical Age Publishing Company, celebrates once every

year.

WESTON STANDARD
'"•••••iiiiilillllDP

PORTABLE DIRECT READING

VOLTMETERS and

WATTMETERS
FOR ALTERNATING AND DIRECT

CURRENT CIRCUITS.

The only standard portable instru-

ments of the type deserving

this name.

Write for Circulars and Price Lirta

8 and 9.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 WILLIAM STKEET, NEWARK, N. J.
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THE GORDON PRIMARY CELL speaks for

itself, and we speak for it by guar- <
anteeing it as represented, and
others speak for it because

they have found it to b

represented
every respect.

in

##
k\v-

In use
by Fire Alarm,

Police Signal.Tele-

phone. Telegraph, Rail-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Gordon-Burnham Battery Co.,

82 to 86 WEST BROADWAY, NEW 1 OHR

Gas Lighting by Electricity.
Static Electric Machines and

Burner* for the Multiple
Syitem.

CHARLES E HINDS,
MANUFACTURER,

13th and Hudson Its., N. Y
TRIO BUILDING.

General Electric Co.'s

HEW X-R.BY TUBE
With Automatic Vacuum Regulator.

No more Troubles from High Vacuum Tubes.

Simple and Efficient.
Keep!) Vacuum Adjusted Automatically. Can not

run too high in Vacuum for Operation. Life
practically unlimited.

Roentgen.Ray Exciting Apparatus: Thomson
Inductoriums, Thomson Roentgen-Ray
Transformer Sets, Fluoroscopes, etc.

Catalogue No. 9050.

Miniature Lamps: Candelabra, Decorative,
Battery and Series. Catalogue No. 9044.

Edison Decorative and Miniature

Lamp Department,

(General Electric Co.)

HARRISON. NEW JERSEY.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
.
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE/ CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN, U. S. A.

FiinK's Patent Special Window Reflector

Patented April 20. 1897.
No. 681,094.

Wired ready for Socket.

Book of Light and Estimate

FREE.

Telephone 86O Franklin.

Is placed in top of window near the front glass,

reflecting a strong light inward and downward,

and cutting off the direct light from the eye of

the observer; the effect is truly astonishing.

Adopted by the leading stores in the principal

cities of the Union.

/. P. FRINK,
551 PEARL ST.,

NEW YORK.
GEO. FRINK SPENCER, Manager.

'j. \^jtiP^U^-

ROCKING GRATES. DUMPING GRATES.

Bend for Circular. Mention "Tn Aq«.

THE BEST AND CHEAPEST

GRATE-BAR
FOR ANY KIND OF FUEL.

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Boom 131.

A little

telephoning

saves much
traveling.

24,000
Telephones in actual u&o

in New York City.

NEW YORK TELEPHONE CO..

I5DeySt. 952 Broadway. IIS W. 38th St.

LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

Contains 75,000 code words with phrases, numbered 00000 to 74 999. Used by the LEADING BANKERS AND MERCHANTS
throughout the world, and acknowledged the best code extant. Over 3,000 sold since date of issue, January, 189G. THE ONLY
CIPHER CODE ever offered the public in connection with which each purchaser receives bi-monthly a list of those using it.

LIEBER'S APPENDIX. Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.

LIBBER'S HANDY TABLES. Price, $2.50.
Contains 10,000 code words of blank tables.

2 STONE STRLET, NEW YORK. 23 LAWRENCE POl NTNEY LANE, LONOON, E. C.
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SOME USEFUL BOOKS.
Every Electrical Engineer, Contractor, Central Station Manager and Wire-

man should have a copy of these Books.

DICTIONARY

-of-

Electrical Worig,

TERMS and PHRASES.

BY E. J. HOUSTON.

562 Pages. 570 Illustrations.

Price, $5.00.

This book contains definitions

of about 5,ooo distinct Words,

Terms and Phrases, and is as

indispensable to Electricians as

is Webster's dictionary to the

scholar and reader.

Bell Hangers'

HAND-BOOK.

By Lieut. F. B. Badt.

106 Pages. 97 Illustrations.

Price, $1.00.

This Book gives plain direc-

tions in Wiring for Electric Bells,

Annunciators, etc., and is the

best work of the kind.

The Electric Railway

IN

THEORY and PRACTICE.

BY OKOSBY and BELL.

400 Pages. Profusely Illustrated.

Price, $2.50.

This is a complete treatise on

the Construction and Operation

of Electric Railways, and will

commend itself to the Electrical

Engineer and to the Practical

Manager.

The Practical Management

OF-

Dijnamog aijd Mofsoi'g.

BY CROCKER and WHEELER.

Fully Illustrated.

Price, - - * - - $1.00.

This Book is the only one

published giving information on

the Management of Dynamos

and Motors. It is very practical

and no one in charge of Electrical

Machinery can ever get "caught"

if he follows the instructions

given in this book.

HOW TO
WIRE
BUILDINGS.

A MANUAL OF THE ART

OF INTERIOR WIRING.

By AUGUSTUS NOLL, E. E.

Cloth 12mo. Illustrated.

162 Pages. Price $1.50.

CONTENTS.
Chap. 1.—Introduction; Chap. 2.—Gen-

eral Considerations; Chap. 3.— Location of
Conductors; Chap. 4.—Division of Circuits

and Distribution of Current; Chap. 5.—Loss
of Electrical Energy in Conductors; Chap.
6.—Plans; Chap. 7.—Conduit Wiring; Chap.
8.—Switchboards: Chap. 9.—Appliances and
Connections; Chap. 10.—Converter Workf
Chap. 11.—Overhead Wiring; Chap. 12.—
Fuse Wire; Chap. 13.—Insulation; Chap.
14.—Electrolysis; Ohap. 15.—Adverse Wir-
ing Conditions; Chap. 16.—Theatre and
Stage Lighting; Chap. 17.—Plans of Dis-
tribution; Chap. 18.—Distribution of Light;
Chap. 19.—Distribution of Labor and Hints
to Foremen; Chap. 20.—Preliminary to

Rules, Electrical Data, etc.; Chap. 21.—Rnles

for Ascertaining Required Sizes of Wire,*

Chap. 12—Energy Power; Chap. 23.—Dy
namos and Motors; Chap. 24.—Pulleys,

Chap. 25.—Belting; Chap. 26.—Engines ,

Chap. 27.—Conclusion. ^

Inventions,

Researches

and Writings
of :

—

NIKOLA TESLA.
By THOMAS COMMERFORD MARTH.

A fascinating and yet practical description of

Mr. Tksla's wonderful experiment*
and inventions.

Cloth. 8vo. 330 Cuts and New Portrait

500 Pages. Price, $4.00. «

Sent Postage Free,

on Receipt of Price. ELECTRICAL AGE PUBLISHING CO.
World Building,

New York.
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Fig. 1—Carbon Feed Lamp. Lamp is about 30 ins. long, whereas Lamp with Carbon Rods comes as high as 46 ins.

R. Extra Resistance. GG. Gas Cap.

S. Solemoid. B. Inner Globe.

P. Plunger-with Dash-pot attachment. A. Inner Globe Holder.

F, Friction Coil. H. Carbon Holder.

CC. Contact Pieces of Clutch. K|. Carbon. D. Holder for Outer Globe.

THE ENCLOSED ARC LAMP.

By W. H. Freedman, H. S.

Statistics show that the enclosed arc lamp is not only

rapidly increasing in the point of numbers installed, but

actually replacing, in many instances, the open arc lamp.

The fact that one set of carbons will last from 75 to 150

hours, according to the make of the lamp, is in itself suf-

ficient to explain the success and rapid introduction of

this form of lamp. Feeling, however, that there were
many facts and much data that could be presented in re-

lation to the enclosed arc lamp, a large number of tests

were carried on, the main results obtained being pre-

sented in the following paper.

Obtaining samples of the Manhattan, Helios, Berg-

mann, Imperial, Pioneer, Thomson 75-hour and Thomson
100-hour lamps, tests were made bearing upon the rela-

tion between length of arc and voltage across the arc, the

regulaton, life of carbons, ratio of consumption of posi-

tive and negative carbons, and the distribution of light.

The method was adopted of assigning a number to each
make of lamp, and using that instead of the name of the

lamp in stating the results.

Burroughs and J. Rapaport.

Mechanism of the Enclosed Arc Lamp.

All of the enelosed lamps now on the market work on

the same general principles. They are placed singly

across the ordinary incandescent lighting circuit, and are

regulated to take, approximately, 80 volts across the arc,

the rest of the potential being consumed in the regulating

solenoid and extra resistance (shown in Fig. 1). There

is a marked difference between all of these and the

ordinary open arc. The standard current is five amperes,

the arc being about five-sixteenths long, while the carbons

burn nearly flat instend of taking the shape as in the open

arc. This makes a change in the distribution of the

light, compared with the open arc, which will be shown

by curves later on. Fig. 2 shows the difference in ap-

pearance batween the two styles of arc. The enclosed

arc burns flat on the top or positive carbon, the lower or

negative one becoming slightly convex. The arc itself

does not remain in one spot, but wanders all around the

flat ends. In the case of large carbons this is objection-

able, as it causes rather heavy shadows to be cast, but, to



344 THE KI^KCTRICAfc AGE. [Vol. XX. No. 21

a large extent, can be prevented by the use of proper rod are dropped when the device falls far enough to

globes. The experiment was tried of rounding the ends touch a stop that prevents the lower part of the clutch

slightly. This arrangement did away with the shadows, from coming down any further. A novel departure from
but the carbons burned fiat again in a very short time. this form of clutch consists of a cylindrical piece of brass,

The current passes through the extra resistance, the fitting around the rod, and having its upper end grooved

+

\~J

Fig. II.

solenoid and the carbons, in series. This series arrange-

ment makes a very simple lamp, with very few parts, and
working much steadier than the open-arc lamp. When
no current is passing, the carbons touch; the moment the

current is thrown on, the core is drawn up, carrying the

carbon by a friction clutch. The negative carbon is fixed

in a holder or socket, at the bottom of the lamp.

to hold a row of steel balls. These are held in place by
a conically-shaped cup. When the inner cylinder rests

on the stop, the cup, which is attached to the plunger,

falls enough to release the friction on the balls by reason

of its sloping sides, and the carbon rod falls. When the

core is drawn up, the cup follows, the balls being caught
in the apex of the cup, and the rod is drawn up.

The simplest form of friction clutch consists of a straight Fuses
horizontal rod fastened to the end of the plunger of the the first

solenoid, and having at each end an arm so pivoted that steady v
these two arms cross eaeh other like a letter X (as shown must be
in Fig. 3). At each lower end of these arms is pivoted a thrown i

friction piece, with either a rounded or V-shaped surface, current,
that grasps the rod holding the upper carbon. Lifting cidental
the upper ends causes the lower ends to come nearer carrying
together, thus gripping the rod. The carbon and its flush of

should be put in circuit with each lamp, and as

rush of current is from 40 to 240 per cent, of the

alue, according to the make of the lamp, the fuse

heavy enough not to blow when the lamp is first

n. In the case of lamps having a large flush of

the lamp is not so well protected against an ac-

heavy current, as the fuse must be of greater

capacity than in the case of lamps with a small

current, and may not blow until the lamp has
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been seriously overheated. One effect of high tempera-
ture around the working parts is to make the brass rod
that carries the upper carbon stick, the surface losing its

smoothness, so that in some cases it is necessary to take

the rod out and polish it. This current is usually carried

to the upper carbon by means of two brushes pressing on
this rod. As the carbons wear away, the armature of the

solenoid gradually descends, the current remaining practi-

cally constant whatever the position of the plunger, until

it reaches the stop that releases the carbon from the fric-

tion clutch; the carbon then falls and strikes the lower
one, but is immediately picked up again—the light some-

The outer globe should be easily removable and so fas-

tened that, when hanging down it cannot be dropped or

broken;
Old carbons and inner globe must be easily removable;
Both globes must admit of easy cleaning;

It should be easy to replace and centre the carbons;

The lower carbon holder and inner globe holder must
be held firmly in place, and the arrangement for making
the small bulb air-tight at the bottom should have no
tendency to crack the glass or get it out of centre;

Regulating mechanism should give the smallest possi-

ble flickering of the light;

iS
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Fig. IV.

times. This process occurs, however, at comparatively
long intervals as the core has a play of § in. to ^ in. be-

fore the stop is reached. The positive carbon wearing
away at the rate of .05 of an inch, approximately, per

hour, and the negative at half this rate; there will conse-

quently be from 5 to 8 hours between the times of the

resetting of the core to its top position. The open arc

lamp feeds about 15 to 20 times as much, allowing a con-

sumption of one inch per hour.

A good lamp should have the following points, the

determination of which was one of the objects of our
experimental work:
Long life for one set of carbons;
Simple and light, but strong mechanism;
Lamp must be short for use in low-ceiling rooms;
Must cast no shadows from the carbon points, and it

must not be necessary to use very dense globes to obtain
this result;

Smallest possible amount of deposit on the inner globe;
Smallest possible flush of current at start;

Lamp should pick up immediately when the carbons
have fallen together;

Carbons should drop immediately at feed and if the
arc should break;
Minimum hysteresis in the core and no friction of the

moving parts sufficient to cause sticking;

Lamp should be so insulated that when the current is

on, there is no uninsulated portion exposed;
The shell of the lamp should be readily removable so

as to expose the working parts;

The dash-pot should be firm enough to resist sudden
changes, but must not be so much so that it is slow in

getting to its normal position.

Length of Arc.

In order to measure the length of the arc for different

values of the voltage across it, the image was projected
on a screen, on which the diameter of the carbon and the

length of the arc were measured. The former being
known, the true value of the length of the arc was deter-

mined by simple proportion. The results are given in

Table I, and shown graphically in Fig. 4.

TABLE I.

VOLTAGE LENGTH
ACROSS ARC. OF ARC.

«3 326"

82 316

76.5 2 7I

7i 217

675 l84
62 130
60 125

35 OI1

(To be continued.)

THE CHRISTMAS ISSUE of The Electrical Age
will contain a stocking full of valuable articles.
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THE COOKING STUDIO.

We cannot say that cooking has really become an art

until it is disassociated from the conventional oven, the

blazing fire and the sibilant gurgle of an eloquent saucepan.

Cooking becomes an art then freed from much of the

heating and cooking apparatus in the same manner as a

reduction for the benefit of consumers is made by the

gas companies. The calories of heat produced by a cur-

rent are the outcome of the most efficient method of pro-

ducing caloric known to mankind. The high efficiency

of electric appliances of this nature will continue to rec-

.:<>

ELECTRIC COOKING OUTFIT.

grossness that from time immemorial the kitchen has
been famous for. It actually becomes an art when con-
venience and cleanliness so prevail that the artist and his

canvas are viewed in a more reprehensible light than the
modern chef with his electric kitchen. Many that recog-
nize the convenience of an electrically equipped depart-
ment of this kind most anxiously inquire into the cost of
utensils and the price of current. We merely criticise

such questions by stating that no one born and bred in a
great city would ever be satisfied with the candle because

ommend them to consumers and certainly develop an

enormous trade on account of the great cleanliness and

unsurpassed convenience the use of electricity implies.

In the illustrations a model electric kitchen and various

cooking appliances are shown, including an electric sad-

iron. The late morning riser merely turns the key and

his coffee boils in a very few minutes. In fact, the pres-

ent youth of epicurean tendencies could have a row of

push-buttons arranged above his bed and prepare at will^

by simple pressure, the smoking omelette, creamy choc.

Electric Saucepan.

it was cheaper than gas or because a gas range was so
much more expensive than the coal stove. On many
occasions the benefits derived from the use of a new
thing are so apparent that the question of expense is

never considered unless of so glaring a nature that the
continued use of such an innovation would mean imminent
bankruptcy. Special rates are going to be made by the

Edison Electric Illuminating Company to users of electric

olate and golden toast. The American Electric Corpo-

ration have completed for practical use every accessory

to the kitchen a chef or housewife may desire. It is not

necessary to state that in summer a system of this kind

will satisfy the most critically inclined. We may truly

say that the top notch of civilization has been reached

when electric fans cool and ventilate our homes, electric

light drive away the evening shadows and in a cabinet, for
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it is nothing less, our food is prepared in a manner that

would surprise the very youngest of our ancestors. By
corresponding with the American Electric Heating Cor-
poration, Sears Building, Boston, Mass., further informa-
tion of a more particular nature may be obtained.

HISTORICAL SKETCH OF THE FIRE ALARM
TELEGRAPH.

(Continued.)

As in the original plan the apparatus furnished for the

central office consisted of a cylinder transmitter or key-

board as it was called, very much improved ; the keys

result showed, was not altogether groundless, the follow-

ing extract from the printed directions issued before the

telegraph went intowse will abundantly show:
"Before giving an alarm be sure that a fire has oc-

" curred within your district; being reasonably certain
" of that, turn the crank within the box, say ten times,
" not too fast, and wait. If the signal is perfect, you
" now have registered at the central office the number
" of your district, as well as the number of your box.
" If the alarm is heard at the central office, the opera-
" tor there will indicate the fact to you as soon as you
" have ceased, by striking the number of your district
" with the small magnet in your box, twice at least.

" Should you not hear this, turn the crank again, more

Electric Sad Iron.

were so arranged that simply depressing one of them
would liberate the clockwork and start the cylinder, and
upon releasing the pressure it would come to a stop in its

normal position. In order to economize battery power,

three metal springs were placed on the underside of the

keys. Each spring was connected with one of the three

alarm circuits and so arranged that, as the cylinder re-

volved, each metal strip on its surface would make con-

nection with each spring successively, thus allowing the

same battery to be thrown on each one of the three cir-

cuits in quick sucession.

For the Morse register to be used in connection with

the alarm circuits to indicate the number of blows struck

on the bells, an indicator was devised consisting of three

revolving cylinders on which the numbers were exhibited

in large plain figures.

" slowly; should you not then hear the response, go to
*' another box, and if equally unsuccessful there, carry
" the alarm yourself to the central office."

That the latter injunction was not unnecessary is

evinced by the entry in the Journal of the Central Office,

on April 29, the day after the telegraph was given
over to public use, this, " First Alarm, 8:25 p. if., from
Station 7, District I, J. H. Goodale turns the crank like

lightning, could not read ; brought alarm to office." In

this case the register failed on account of the great speed
with which the signal was sent. During the striking of

this alarm on the bells, four machines were disabled.

For many months after the system went into operation,

serious defects were continually developing, and a time of

great anxiety for its projectors ensued. Farmer and his

assistants, in ceaseless activity, spent day and night mod-

Electric Chafing Dish.

On another instrument, not mentioned in the original

plan but very useful and important, was an automatic

circuit-testing clock which tested the circuits once every

hour.

In the spring of 1852 the system was so far completed

that it was deemed sufficiently reliable to submit it to

public use. Nearly a year had passed since the work was

begun. The time required, as well as the cost, far ex-

ceeded the original estimates. The $10,000 appropiated

at the beginning was spent long before the work was

completed, and a further appropriation amounting to

nearly $6,000 was found to be necessary. This was

caused partly by the extraordinary difficulties encoun-

tered, and partly by the extension and improvement of

the system beyond the requirements of the original plan.

Thus, instead of 26 signal stations, 39 were established.

April 28, 1852, was decided upon as the day on which

the new method of giving alarms of fire should go into

effect. That there was considerable misgiving concern-

ing the reliability of the new system, and which, as the

ifying, improvingand adjusting apparatus. The alarm bells

were a source of the greatest trouble and anxiety; their

failure to strike correctly encouraged the opposition to

the system to renewed effort in which, strange to say, the
firemen were most prominent. But gradually, by unre-
mitting exertion, difficulty after difficulty was overcome,
and by the end of the year a reasonable amount of confi-

dence was felt in the reliability of their performance. An-
other cause of anxiety, especially to the operators at the
central office, was the irregular manner in which the
crank was often turned, giving an alarm from the signal
boxes; some persons laboring under intense excitement
would whirl it around with a speed that fairly defied
the register to print the signal ; others mindful of the in-

structions to turn slowly, would turn the crank with such
exaggerated deliberation that it required a long investi-

gation on part of the operator, which was not always suc-
cessful, to distinguish dots from the dashes. On Jan-
uary 1, 1852, in view of the early completion of the work,
and in order to retain his services for the first few months
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of its practical operation, the Board of Aldermen had
elected Farmer, superintendent of the new system for a

term of six months. It was generally conceded that no
one else could make it a practical success. The friends

of Farmer, who urged him to accept the position, deemed
it of the utmost importance that the experiment should

be made a success from the beginning, as a failure at that

time in Boston would be fatal to its introduction into

other cities. Farmer accepted the position, but instead

of six months, three years passed before he considered

the system in such a condition that he might safely place

its management into other hands.

(To be Continued.)

GAS AND STREET-RAILWAY SECURITIES.

Traction securities this week continue dull, and but

few changes in quotations are recorded. The various

Brooklyn railroad securities continue firm and Brooklyn

City Railroad is in good demand, in spite of the injunc-

tion restraining the company from completing the work
on the Bridge loop. It is estimated that about 200,000

passengers would use the cars daily going to and from

New York. Under present conditions the ride costs

them 15 cents each for the round trip, which would be

reduced to 10 cen cents when the work .is completed, a

saving of about $10,000 a day, or $300,000 a month. It

was hoped that the injunction would be dissolved and the

cars in operation by January 1. The purchase of the Sea

Beach Railroad by the Brooklyn Rapid Transit Company
would enable the latter to reach Coney Island. This

company reported gross earnings for November amount-
ing to $433,703, against $421,460 for the same month last

year, a gain of $12,243, while for the five months ending

with November the receipts amounted to $2,354,623, an

increase of $50,220.
The heavy falling off in the New Orleans Traction earn-

ings is attributed to the yellow fever epidemic, during

which receipts were reduced from $600 to $800 a day.

The October statement showed net earnings amounting
to $22,101, against $45,519 last year. During Novem-
ber, however, the reports showed an improvement. The
first twenty-three days of that month the company took

in $67,330, or only $10,483 less than for the same period

last year. The securities were dull and weak. The Buf-

falo Railway Directors declared the usual quarterly divi-

dend of one per cent, payable on December 15. The
bonds of the company are in good demand, but the stock

is somewhat heavier.

$50,000,000 WIRE TRUST.

A local newspaper prints today what purports to be the

details of the proposed wire trust. The facts are

gathered, it is asserted, from an authoritative source, and
are vouched for by parties interested in the deal. The
combination will have a capital of $50,000,000, and is

backed by J. Pierpont Morgan and other New York capi-

talists. It wili take in every wire, wire rod, and wire-nail

plant in the United States, two blast furnaces, one of

which has its own ore supply, and three steel plants.

The proposition is to buy outright every plant which is

in any way interested in the manufacture of wire in any
shape, paying two-thirds of the purchase price in cash

and the other third in stock of the new company. Ap-
praisers are now at work fixing the value of the different

plants which are to be bought up, and they are expected

to get through with their work by February, when the

consolidation of the interests will probably be finally

effected.

American Graphophone Company, restraining David E.
Boswell from making, using or selling any sound record or
recording tablets. A year ago Boswell was president of the
National Ediphone Company, and it was alleged in a suit

brought then that the ediphone was an infringement on
the patents under which the graphophones were made.
The court at that time issued a permanent injunction re-

straining Boswell from continuing the manufacture of

the ediphone, but soon after, it is alleged, the company
learned that Boswell was engaged in the manufacture of

cones, or records, at the rate of 6,000 a day. Another
bill for an injunction was filed on the ground that Bos-
well's records were also an infringement of patents.

The defendant assumed to attack the novelty of the

sound record on the Edison tinfoil record and on the

general ground that there had been no adjudication of the

American Graphophone Company's claims. Whereupon
Judge Grosscup took the matter up and gave a lecture on
what constituted patentable invention, and said that if the

sound record was not a patentable invention there never
was one; that he had carefully considered this same mat-
ter on a previous occasion and reached the conclusion

that the American Graphophone Company was the first to

produce any sort of a record that was practical, or avail-

able for any use, and was the more impressed with the

merit of the invention because "a hundred others" had
tried to do the same thing and failed. He announced
that he was of the same opinion still.

$250 FOR A METEORITE.

A. O. Elling of Ness County recently received a check
from George L. English & Co., mineralogists, of New
York, in payment for a meteorite which fell in Ness
County, Kan., in 1894, and was picked up on the prairie

the day after a terriffic hail storm. It weighs twenty
pounds, is rectangular in shape and measures nine inches

in length, six inches in width, and is about five inches

thick.

THE GRAPHOPHONE IN POLITICS.

Graphophones are to be used by Kansas Republicans
in their next campaign. The Sedgwick County Republi-

can Central Committee has adopted by unanimous vote a

suggestion offered by ex-County Attorney John Davis to

raise $400 by assessment for the purchase of fifteen

graphophones with records of the testimony of ex-Gov.
Lewelling and Senator Titus of Harper County before the

legislative investigating committee at Topeka last winter.

The present plan is to rent halls at Cheney, Mount Hope,
Colwich Maize, Valley Centre, Goddard and other places

and keep the rooms open for several weeks before elec-

tion day.

STATEN ISLAND TROLLEY ROADS.

On November 30, Judge Grosscup, in the United States

Circuit at Chicago, issued an injunction in favor of the

A report is current on Staten Island that the Staten
Island Electric road and the Staten Island Midland road,

which have been fighting each other for three years, have
buried the hatchet and are negotiating for a combination
of the interests of both. It was said that the lines are to

be reorganized under one head, of which Col. George B.

M. Harvey is to be president and W. B. Rockwell the

general manager. The officials of neither company would
give any information about the rumored deal, but persons
who are identified with one of the companies said that

negotiations were pending.

It is understood that should the combination be made,
the line to Tottenville will be rushed through, together

with other branches into the interior which are now in

abeyance. The two companies have spent thousands of

dollars fighting each other.
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THE LOCOMOTIVE OF THE FUTURE.

The fact seems to be generally recognized that no one

can obtain a franchise for an aerial track, and that when
the day arrives for man to invade the higher regions of

the air, great changes will result, not only in the circles

of commerce but in the political, social and daily order of

things. A few facts are recorded which will certainly be

of interest to a man of modern ideas and progressive ten-

dencies. In 1896 some experiments were made to find

out what the problem of equilibrium consisted of and to

determine the power required to support an aerostat in

the air.

As regards the first, the conclusion was reached that a

man moving by the aid of an aerostat would never be in

a stable position unless he moved forward at a slightly

descending angle or with the planes that support him

pointing downward. The flight in such a case is of a

gliding order, but is conducted with perfect safety to the

passenger.

As regards the second problem, it was found that about

1. 13 to 1.43 horse-power was required to sustain 178

pounds in the air, when a slight wind was blowing. With

the air perfectly calm, two horse-power was required,

showing that 100 pounds can be supported by a trifle more
than one horse-power. The practical conclusions reached

were that an electric motor, steam-engine or gas-engine

of five horse-power would be required to move a man
through the air in a horizontal flight. At present we may
well understand that the greatest experiment ever per-

formed was due to the efforts of Mr. Hiram Maxim, the

great gun-maker. His general conclusion was briefly

stated—aerial navigation is possible, but at the risk of one's

neck, and, judging from the silence since his last experi-

ment, wo may infer that he has abandoned the idea of

The coast of Japan is in many respects like the coast

of Great .Britain. In certain parts rocky and dangerous;
in other parts full of shoals, a constant menace to passing

ships. The Japanese Government being very much in-

terested in the safety of vessels sailing in the proximity
of their shores, recently corresponded with Messrs. Saut-

ter, Harle & Company, of Paris, to find out whether they

could successfully equip and erect a series of lighthouses

along the coast, particularly one in the Island of For-
mosa.
The Japanese received a favorable reply and showed

in their correspondence with the above concern that

they were well acquainted with modern humanitarian
methods of protecting vessels at sea from shipwreck on
the coast. The so-called Feux-Eclairs system has been
adopted by those commissioned with this particular field

of work. The above system has been tried by the French
lighthouse administration, the director -general of which
is M. Bourdelles, and strange to say seems to be pre-

ferred to electricity or one involving its use. The Feux-
Eclairs is one in which the lightning flash is employed and
on account of the cheapness of construction and general
reliability will for many years allow the idea to remain
predominant in the minds of the Japanese authorities

that the electric system is not the best for this purpose.
The towers used as lighthouses are made of bamboo and
though fragile in appearance are of considerable strength
and elasticity, and perfectly able to stand the wild storms
that rage with such fury on certain parts of the Japanese
coast. Flashes are sent out to sea that last one-tenth of

a second, and as the apparatus producing the light re-

volves during each revolution, three beams of light are

sent forth on their errand of mercy.
Petroleum is used for fuel for the lamps and its flash-

ing point is 35 Cent., about three pounds of which is

used per hour in a lamp having a six-wick burner and
producing a light equal to five hundred candle-power.
The Formosa lighthouse has been tested, and with oil the
light is found to be equal to that of one hundred and fifty-

four thousand candles, the flash reaching seventy miles
in clear, thirty-two miles in fair, and fourteen miles in

hazy weather.

The cost of the Formosa lighthouse, including the re-

volving apparatus, reflectors and other accessories, was
about $8,000 and from the standpoint of efficiency and
cost it was impossible for the Japanese commission on
lighthouses to have done better. The keen insight

which led the gentlemen forming that commission to

adopt the lightning flash system, indicates the up-to-date
nature of their training. In all probability, the flash sys-

tem will be universally adopted on the coast of every
civilized country in the world.

Were it not for the difficulty and expense of erecting a
plant the Japanese would probably have turned to elec-

tricity instead of petroleum, but in view of the fact that
frequently lighthouses are erected at inaccessible points,

remote from even the poorest class of villages, the Jap-
anese have done well in adopting the above system. The
French coast, however, is dotted at night by what ap-
pears to be winking lights to an observer on a distant
vessel, but which upon closer approach turn out to be
powerful streams of dazzling light, proceeding from light-

house towers equipped by the firm of Sautter, Harle &:

Company; some of these beams having an intensity equal
to that of 25 to 40,000,000 candle-power, produced of
course from gigantic arc lamps. When the Japanese
have advanced sufficiently to cover their island, wherever
it is thickly settled, with a network of the Edison Electric
Illuminating Company's mains, the petroleum flash light

will undoubtedly be replaced by the more scientific, more
modern and better operating electric search light.
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GALVANOMETERS.

LESSON LEAVES
FOR

THE AMERICAN SCHOOL OF ELECTRICITY.

BT NEWTON HARRISON. E. E.

An instrument originally intended for the detection of

currents was the basis from which sprang the subsequent

types of galvanometers. The mere detection of a current

did not give the galvanometer any important position in

the world of science, but when its function as a means of

measuring amperes, volts and ohms became evident the

various styles of meters appeared and the laboratories

considered their use indispensable.

A galvanometer consists essentially of a coil of wire

and a magnet arranged in such a manner that the passage

of a current in the coil moves either one or the other

according to its adjustment.

The galvanometer may therefore be an instrument in

which the coil is rigid and the magnetized needle free to

move, or the needle fixed, in which case it would have to

be very large and the coil movable.
An artificial magnetic field.—It is usual to supply gal-

vanometers having one needle with an artificial magnetic
field, that is, have an arched magnet capable of side and
up and down adjustment placed over the galvanometer,

for the purpose of neutralizing the magnetic field of the

earth, which would tend to drag upon the needle at times

and destroy its sensitiveness.

To understand the use of this curved magnet, imagine
a magnetized bar suspended by a cord in the air. The
earth would tend to set it pointing north and south.

This is due to the magnetic field of the earth. If this

field is neutralized the bar will remain indifferently sus-

pended, taking no particular position. A weaker force

will then move it than before, so that if a small needle be
considered that is being similarly treated, as in a galva-

nometer, it will take but a weak current to deflect it from
its position. The arched magnet acts as a directive

force if the galvanometer is "astatic."

The deflection of the needle is due to the effect of the

magnetic field (produced by the coil when current flows

through it) upon the needle.

The more intense this fieid, the greater the twist or de-

flection of the needle. For the sake of convenience,

heavy currents are measured in galvanometers of few
turns but large sized wire, and weak currents in galva-

nometers of many turns and fine sized wire.

The classification resulting is therefore

—

Low resistance galvanometers,
High resistance galvanometers;

or, as they are sometimes called,

Short coil and
Long coil galvanometers.

It makes but little difference whether a heavy current

of low pressure or a weak current of high pressure affects

the needle, certain facts are common in either case.

(i.) The delicacy of the galvanometer is dependent
upon the method of suspension.

(2.) Upon the strength of the coil.

(3.) Upon its object.

As a rule the galvanometer in practice, either in labora-

tory or regular outdoor service, is made "astatic."

Astatic needles are merely two magnetized needles of

equal strength placed upon a rigid bar, with opposite poles

pointing in the same direction. One needle swings inside

the coil, the other outside in unison with the first, because

of its permanent connection with it. A galvanometer

may have as many pairs of needles as it has coils, or it

may have one in each coil.

The two needles, being of equal strength, practically

neutralize each other. The earth does not exert any

directive influence over them any more than if they were
of neutral metal.

The arched magnet may supply an artificial field of
greater or less strength as desired, by bringing it closer
or further away from the coil.

A galvanometer constant is of consequence in deter-
mining the delicacy of the instrument.
As a rule mirror reflecting galvanometers are in use for

testing. They were invented by Lord Kelvin, of Eng-
land, for receiving signals over the Atlantic cable—

a

small coil, within which swings a bit of magnetized watch-
spring stuck to the back of a concave mirror about three-
eighths of an inch in diameter. A beam of light strikes
the mirror from a slit in a scale placed about three feet
away. When the needle is at rest, the mirror reflects the
spot of light on the middle of the scale. The least
change in the coil makes the needle swing either to one
side or the other. By this arrangement a pointer is dis-

pensed with, the beam of light being its substitute.
In a mirror galvanometer the current and the deflec-

tion increase or decrease together in uniform proportion.
The constant, or figure of merit, of a galvanometer, is

the amount of current required to produce a deflection of
one division on the scale.

It is found by connecting an adjustable resistance coil

and a battery in series with the galvanometer. The re-

sistance must be added to until the spot of light marks
one division. By appying Ohm's law the current flowing
is easily found.

If volts of battery = 1,

Total ohms in circuit =. 10,000,

the current flowing, therefore, = T^5ir
= .0001 of an

ampere. When one is divided by 10,000, Ohm's law is

applied

volts 1

Current = =
ohms 10,000.

One division deflection is due to .0001 of an ampere,
which is the figure of merit or constant.
A heavy current in a sensitive galvanometer would

throw the spot of light off the scale.

An arrangement is used which divides the current up,
so that only part enters the galvanometer; the rest
passes away in what is called a " shunt."
A shunt takes only a certain amount of the current, as

its construction calls for

T\ of the current,

Y
9^ of the current,

tVA °* tne current.

This is done by making the shunts of a resistance equal
t0 i» aV anc* -gig of the resistance of the galvanometer coil.

The galvanometer and shunt then take an amount of
current that can be determined by Ohm's law. For in-

stance, if a

Galvanometer has 1 ohm resistance,

Shunt \- of an ohm,

with a one-volt battery,

1 volt

the galvanometer would take = 1 ampere;
1 ohm

1 volt

the shunt would take - — = 9 amperes
-^ ohm

Total, 10 amperes.

Out of a total of 10 amperes the galvanometer takes 1

and the shunt 9; therefore the shunt, having ^ the resist-

ance of the galvanometer to which it is connected, takes

T$ of the current.

Galvanometers serving various purposes are named as
follows:

Tangent galvanometers,
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D'Arsonval Galvanometer.
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Sine galvanometers,
Astatic galvanometers,
D'Arsonval galvanometers,
Ballistic galvanometers.

The Weston instruments are patterned after the D'Ar-

sonval galvanometer.
The detection and measurement of the current and

pressure lie within the field of the galvanometer. For

the measurement of resistance another department is

required, vast in its extent and of the greatest impor-

tance.

QUESTIONS FOR REVIEW.

) What was the original object of the galvanometer?

) Describe a galvanometer in detail.

) Of what use is an artificial magnetic field?

) What kinds of galvanometers are there?

) What is an astatic galvanometer?

)
(a.) Who invented the reflecting galvanometer?

(£.)What is a mirror reflecting galvanometer?

(7.) Explain the use of a shunt.

(8.) Name the general makes of galvanometers.

(1

(»

(3

(4

(5

(6

for drinks or cigars to charge it to the account of
"meals." "Such charges are common in the customs
business," Mr. McDonald said.

At the conclusion of his testimony the hearing was ad-
journed, at the request of Charles A. Hess, his counsel,
until next Saturday, to afford time for him to produce
other witnesses for the defense. McDonald is under
bail.

FRANK R. CHINNOCK.

We take pleasure in announcing that Mr. F. R. Chin-
nock, who for ten years represented the old "Edison"
Manufacturing Co., and the General Electric Co., cover-

ing New York State and New Jersey, having headquarters
in Buffalo, has been appointed manager and sole agent
for the East of the Triumph Electric Company of Cincin-

nati, Ohio.

Mr. Chinnock, has been connected with some very large

electrical installations, among some of which may be
mentioned, The Flatbush Electric Light Plant, The Troy
& Lansingburgh St. Electric Railway Co., The Watertown
St. R. R., The Buffalo Electric R. R. Co., of Brooklyn,
and many large illuminating companies throughout the

Frank R. Chinnock.

DRINKS CHARGED TO "TELEPHONE."

A somewhat peculiar feature of itemising in the ac-

counts of certain Custom House employees was testified

to before Commissioner Shields yesterday afternoon by

Edward T. McDonald, who up to last October had been

in Government employ four years as a customs inspector.

McDonald is accused by William H. Theobold, a special

employee of the Treasury Department, of having pre-

sented to the Collector of the Port of New York a false

claim for expenses. Among the items was "$3.80 for

telephone charges." This money, it is alleged, was

chiefly spent for drinks. Another item of $42 for remu-

neration of an outside detective is, it is charged, fraudu-

lent.

McDonald admits that some of the expenditure charged

to telephone account was for drinks and cigars, but as-

serts that the $42 was paid to a detective named Max
Wolff for services rendered in shadowing men at the Bre-

men line docks in Hoboken.
Before the Commissioner McDonald testified that he

had been authorized to employ such assistants when nec-

essary by the late Collector Kilbreth, who further stated

that it was often necessary, in the discharge of his duties,

to spend money for drinks and cigars. The Custom House
auditor, however, would not recognize claims for such ex-

penditure, and, Mr. McDonald said, Collector Kilbreth

had told him that when he was obliged to spend money

State, and has been actively engaged in contract work on
his own account for the past two or three years, such as

erecting electric-light plants for the Bergen Turnpike Co.,

a road running from Union Hill to Hackensack, N. J.

Mr. Chinnock has engaged the services of Mr. John Milne,

who for the past three years represented The Hazelton
Boiler. He has secured a number of important contracts

within the past two weeks for The Triumph Electric Co.,

among which may be mentioned the " Renwic k" Building

and the Port Jervis Electric R. R. Co.

The business ability of Mr. Chinnock is of so pro-

nounced a nature that we cannot but congratulate the

Triumph Electric Co. on securing the services of so able

and successful a man.
He has opened offices in the Taylor Building, No. 39

Cortlandt street, where he will be pleased to confer with

his many friends in the electrical field.

MR. W. J. CLARKE AND WIRELESS
TELEGRAPHY.

The great popularity and magnificent future of the

Marconi system of wireless telegraphy among the scien-

tific and general public has led Mr. W. J. Clarke, a pop-

ular lecturer on electricity, to construct and exhibit a

system of this kind, at the residence of Mr. Jacob Schiff,
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on Thanksgiving Eve. Mr. Clarke, using a special ap- more than one-third of the total space sold in 1896.

pliance constructed for him by J. H. Bunnell & Company, There is always a rush just before the opening of such

in connection with the radiator, another part of the Mar- an exhibition, aud the laggards are the losers. This

coni outfit, sent signals through a group of twenty-four early increase in demand for space is much larger even

guests without them being aware of any other feelings than the increase of space, and of course the four walls of

than those naturally suggested by the successful termina- the Garden put an unyielding limit to the supply.
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tion of a memorable banquet. The audience were astounded

at the marvel and mystery of the performance and re-

alized that they had witnessed an exhibition noteworthy

in the annals of science. Mr. Clarke received many con-

gratulations on the success of his experiment. There

were present Prof, Morris Loeb, of the University of New

Nobody doubts that the second Electrical Exhibition

to be held in Madison Square Garden, next May, will be

a long step ahead of the one in 1896. In the operative

section, it is reasonably sure that there will be not less

than three batteries of boilers as against one in the last

show. The dynamo and engine exhibit will also be mul-
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York, Mr. T. C. Martin, of The Electrical Engineer, and tiplied at about the same ratio.

several other gentlemen of prominence. For those desir-

ing further information, correspondence may be addressed REMOVAL OF THE SPRAGUE AND THE IN-

toMr. W. J. Clarke, 120 Liberty street, New York. TERIOR CONDUIT COMPANY.

The early selling of space in the next Electrical Show The removal of the above concerns, the consolidation

to be held in Madison Square Garden, in May, is a good of which has been noted in previous issues of our paper,

sign and a fair warning. Contracts are already in for has been to the Commercial Cable Building, No. 20-ai
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Broad St., New York City. They occupy a very fine

suite of offices on the fifteenth floor, including in all

about sixteen large rooms. The day on which the com-
pany opened business a contract was closed with the

Union Terminal Depot, Boston, Mass., for nineteen
Sprague electric elevators. The new concern, the

Sprague Electric Company, will conduct their business

on a broader and better basis than before. Those de-

siring to correspond for the purpose of obtaining infor-

mation relative to interior conduit and "Lundell ' im-

proved motors, must write to the Interior Conduit & In-

sulation Company, of the above address, and those want-

required. This device, although called an orchestra
lamp, is just as valuable for lighting pulpits and pictures.
The rector of St. Thomas' Church, New York, it is

stated, experimented with several devices for lighting
his pulpit, but did not find anything satisfactory until the
Ward Orchestra Lamp was installed. It is fitted with an
adjustable clamp for attaching to music racks. There is

no doubt that this device will prove very popular.

Some valuable experiments, made to determine the
chemical composition of that fatal element, fire-damp, are
reported by M. Chatelier, in the annates des Mines. In

Ward Orchestra Lamp.

ing Sprague elevators must write the Sprague Electric

Company, at the same quarters. Circulars, catalogues,

diagrams, etc., for public distribution will soon be ready
and give a full description of the apparatus and special

machinery sold by this newest and most enterprising

corporation.

The well-known scientist and lecturer before the

Lowell Institute, Boston, Mr. George H. Darwin, is

the author of a theory of the origin of the moon, also its

separation from the earth and the present state of the

earth-moon system, which has attracted much attention.

According to this theory, the heat generated by internal

tidal friction may account in part for the increase in the

earth's underground temperature. Concerning this mat-
ter of tidal friction, Mr. Darwin's opinion as set forth is

alike learned and ingenious, namely, that after the speed
of the moon's journey around the earth has finally be-

come the very same as that of the earth's rotation

—

which now takes place in twenty-four hours—solar tidal

friction will further reduce the earth's velocity about its

own centre—the tidal reaction on the moon will be re-

versed, the swiftness of the moon's orbital journey will

increase, and her distance from the earth will diminish.

Before this reversal, however, the moon must have re-

tired to an enormous distance, and the earth's rotation

be so slackened that the day will be forty of our days

—

tidal friction will thus decrease planetary rotation, in-

crease the distance of satellites and diminish the orbital,

angular velocity.

McLEOD, WARD & CO., 27 Thames St., New York,
have just placed on the market a new fixture which they
have named the " Ward Orchestra Lamp." It is cylindri-

cal in shape, the socket being inside the cylinder. The
standard fixture is made to take a 16 c. p. lamp. The
cyliuder is pivoted on the ends and may be revolved in

any direction. The cylinder is composed of two pieces,

one of which revolves inside the other so that any desired

opening may be obtained depending on volume of light

the samples examined the incombustible parts varied

from 3.1 per cent, to 44.4 per cent, in volume, and con-
tained o to 4 per cent, of carbonic acid, o to 0.9 percent,
of oxygen, and of nitrogen 2.2 to 39.8 per cent. Nitro

gen was invariably present in quantities varying from
0.74 to as much as 30 per cent., and in all cases the nitro-

gen was found to contain argon varying in proportions

from as low as 0.74 per cent, to as much as 3.28 per

cent, of the total amount of nitrogen and argon together.

As the result of these various experiments—probably the

most careful and accurate yet made in this line of inquiry

—the conclusion is regarded as legitimate that not only

is the argon in fire-damp not derived from the coal, but

is only probably present in fossil air of the carboniferous

period; in this case being either absorbed directly or

carried in by water, in which argon is more soluble than
nitrogen, and which would account for its being gen-

erally present in higher proportion than in the atmos-

phere.

NOTE.—We call particular attention to the adver-

tisement of Columbian Electrical Supply Co., page IV.

WESTON STANDARD
ILLUMINATED DIAL

STATION
INSTRUMENTS.
THESE INSTRUMENTS are

based upon the same general

principle and are just as accurate as

our regular Standard Portable Di-

rect Current Voltmeters and Am-
meters, but are much larger, and
the working parts are inclosed in a
neatly designed dust-proof cast-

iron case, which effectively shields

the instruments from disturbing

influences of external magnetic
fields.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St., Newark, N. J., U. S.A.
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THE GORDON PRIMARY CELL speaks for

itself, and we speak for it by guar- M \
anteeing it as represented, and
others speak for it because

they have found it to be
as represented in -

every respect. _<N\^\)^V by^e Alarm.
Police Sijrnal,Tele-

phone, Telegraph, Kail-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Gordon-Burnham Battery Co.,

82 to 86 WEST BROADWAY !VEW 1 ORK

Gas Lighting by Electricity.
Static Electric Machines and

Burners tor the multiple
System.

CHARLES H. HINDS,
MANUFACTURER,

13th and Hudson Sts., N. Y.

TRIO BUILDING.

General Electric Co.'s

HEW X RHY TUBE
With Automatic Vacuum Regulator.

No more Troubles from High Yacnnm Tabes.

SIMPLE AND EFFICIENT.
Keeps Vacuum Adjusted Automatically. Can not

run too high in Vacuum for Operation. Life
practically unlimited.

Roentgen.Ray Exciting Apparatus: Thomson
Inductorinms, Thomson Roentgen-Ray
Transformer Sets, Fluoroscopes, etc.

Catalogue No. 9050.

Miniature Lamps: Candelabra, Decorative,
Battery and Series. Catalogue No. 9044.

Edison Decorative and Miniature

Lamp Department,

(General Electric Co.)

HARRISON, NEW JERSEY.

NON-ARCING AUTOMATIC CIRCUIT BREAKERS
GUARANTEED TO OPERATE PERFECTLY OR NO PAY. MADE FOR ALTERNATING OR

DIRECT CURRENT. ANY VOLTAGE. CATALOGUE FREE.

AUTOMATIC CIRCUIT BREAKER COMPANY, NEWAYGO, MICHIGAN. U. S. A.

FrinK'5 Sectional Glass Cluster Reflectors

Telephone 860

Franklin.

No. 2523.

In metal frames, lined with silver-plated

corrugated glass, are much stronger and
are far superior in light giving qualities

to the ordinary opal reflector, and the
cost is but little more.
They are very largely used for light-

ing stores, banks, offices, schools, hos-

pitals, depots, office and public build-

ings generally.

Book of Light, Price Lists and
Estimates Free.

I. P. FRINK,
551 Pearl Street,

NEW YORK.
GEO. FRINK SPENCER,

MANAGER.

ROCKING GRATES. DUMPING GRATES.

Bend lor Circular. Mention "Tbi Aok.

THE BEST AND CHEAPEST

GrR^TE-B^R
FOR ANY KIND OF FUEL.

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Boom 131.

A little

telephoning

saves much

traveling.

24,000
Telephones in actual use

in New York City.

NEW YORK TELEPHONE CO.,

iSDeySt. 952 Broadway. 115 W. 38th St.

LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

Contains 75,000 code words with phrases, numbered 00000 to 74.999. Used by the LEADING BANKERS AND MERCHANTS
throughout the world, and acknowledged the best code extant. Over 3,000 sold since date of issue January, 1896. THL U.N LI

CIPHER CODE ever offered the public in connection with which each purchaser receives bi-monthly a list or those using it.

LIEBER'S APPENDIX. Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.

LIEBER'S HANDY TABLES. Price, $2.50.
Contains 10,000 code words of blank tables.
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HOLIDAY PRESENTS. Bottom Prices.
Sent on receipt of price. W. MULLER. World Building, Mew York.

No. 1—Electric Lamp, No. 2—Dynamo and Lamp,
$3.00 83.75

No. 3—Scarf Pin,
$1.50 and $3.00

No. 4—5-in. X-Ray Coil, $60.

No. 5—Medical Battery, $6.00 No. 6—Bell Outfit, $2.00 No. 7—Telephone,I$1.00

No. 10—Complete Telephone, $6.00 No. 12—Sleep Arouser, $2.50 No. 8-Motor, $0.75

No. 11—Com. Telephone, $5. No. 9—Complete Telegraph Outfit, $3.75
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30-H. P. Motor, Connected Direct by Screw and Gear to Our Double Drum Engine.

Improved Direct Electric Elevator Engine, Adapted to Both Passenger and Freight Service.

ELECTRIC ELEVATOi

Many efforts have been made by competing concerns

to place upon the market an elevator whose reliability,

efficiency and features of general convenience are such as

to recommend it to the>attention of customers and the

trade. Perhaps no field of work has been so carefully

prospected as that which involves the construction of ele-

vators, whether steam, hydraulic or electric. Yet the fact

remains that but few concerns manufacturing elevators

seem to properlylgather up the grains of experience and use

them when occasion demands. The firm of Morse, Wil-

liams & Company, established in 187 1, have deviated from

the conventional path and placed upon the market

elevators designed and constructed on a broader and

better basis than any hitherto presented to the public for

inspection and use. The improved Morse, Williams ec

Company " Hindley" worm and gear is so carefully de-

signed that the efficiency of its action is rated at 56.25,

while those of mediocre construction in open tests show

an efficiency of 43.25. There is a direct saving of

twenty-eight per cent, in power by the use of the Morse,
Williams cv; Company worm and gear. The deduction to

be drawn from this is that the use of this special device
will save twenty-five per cent, in electricity or power
when applied to electric, steam or hydraulic elevators.

The worm being cut from a solid piece of steel with the

utmost care, applies in every respect to the design from
which it is shaped, and the wheel itself is so constructed
that the strain is not brought to bear upon any particular

point; thereby reducing the friction and wear, and thus

saving power otherwise wasted in the ordinary form of

worm and gear.

The application of this perfect mechanical appliance
to elevators is an established success, as proven by the

fact that the U. S. Navy Department, though not cul-

tivating the use of elevators, still utilize the Morse, Wil-

liams & Company gear on ships whenever occasion de-

mands. If the opinion of such distinguished engineers
as those paid by the U.S. Government has any weight, the
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general use of this improved worm and gear for elevator
service is the only adjunct to safety, reliability and effi-

ciency that need be sought. A series of illustrations

have been added to this article which show the style of

elevators manufactured by Morse, Williams & Co., with

running of any the market affords. The reference list

of this company is so great that a casual glance over it

will quickly impress a prospective purchaser with the
evident superiority and popularity of their elevators.

Hranch offices have been established in New Haven, Pitts-

The Improved Morse-Williams & Co. (Hindley) Worm and Gear.

New York office at 108 Liberty st., John Keir, manager,
and general offices and works at Frankfort avenue, Wildey
and Shackamaxon streets, Philadelphia. The improved
electric elevators for passengers and freight service put

upon the market by the above concern have a lifting ca-

pacity varying from 500 to 5,000 pounds and possessing

a car-speed of from 75 to 400 feet per minute. The appli-

cation of the above-mentioned worm and gear in every
case has shown a direct gain of twenty-eight per cent,

over equipments of equal size and power. Various styles

burg, Boston, Baltimore and Scranton. The company
was incorporated in 1893. Mr. Edwin F. Morse is presi-

dent; William F. Sauter, vice-president; Chas. Beamish,
secretary, and G. R. Rebmann, treasurer.

FUTURE OF TURBINE ENGINES.

The general impression I have formed from the trials

is entirely favorable to the prospects of this novel method
of marine propulsion. The mechanical simplicity of the

Electric Elevator Engine Arranged for Variable Loads.

of lifting devices, some involving the use of duplex gear-

ing to increase the lifting capacity, others constructed for

the purpose of lifting from ten to fifteen thousand pounds
direct, and a third style called the triple-geared elevator

engine that can stand a load of 60,000, are manufac-
tured by Morse, Williams & Company. In all these designs,

the improved worm and gear performs its function with

faithfulness, thus making the electric elevators of Morse,
Williams & Company the most efficient and smoothest

turbines and the absence of exposed parts and of

working joints will go far to secure them against break-

down. They have a distinct advantage over ordinary
engines in first cost, in probable cost of maintenance, and
in cost of attendance, as well as in bulk, in weight, and
in freedom from vibration. There appears no reason to

doubt that in regular use at sea their running will be as

consistently steady and good in every way as it has been
throughout these trials.



Deoembh 18, 1897] THE ELECTRICAL AGE. 3^9

The application of steam turbines to torpedo boats,

destroyers, gunboats and cruisers is to be anticipated

from their unique capacity for developing great power
and high speed with light and compact machinery.
Apart, however, from these uses, it appears to me highly

probable that they will in time be adopted in the mercan-
tile marine. The conditions in a fast passenger steamer
are favorable to the economical application of steam tur-

bines, and in such steamers the smoothness of ttieir run-

ning will be a strong recommendation. 1 see no draw-
back likely to detract from the advantages which they

plainly possess.

In conclusion, the application of the steam turbine

principle to fast ships in general, including passenger
vessels, Atlantic liners, and ships of war, would appear
to present no special difficulties. It may be said, gener-

HISTORICAL SKETCH OF THE FIRE-ALARM
TELEGRAPH.

(Continued from page 348.)

The first city after Boston to adopt the fire-alarm

telegraph was Philadelphia, where it was introduced in

1855-

ln 1855 Dr. Channing, who had done much to bring
the subject of the fire-alarm telegraph before the public

and city authorities, delivered a very interesting lecture

before the Smithsonian Institution. It was through this

lecture that the attention of J. N. Gamewell was first

directed to the fire-alarm telegraph. On the occasion of

a visit Professor Henry called his attention to the lectuTe

and presented him with a copy. Immediately after its

Triple-Geared Electric Elevator Engine. \

ally speaking, that the larger the scale on which the en- perusal he started for Boston and acquired the rights fpr

gines are made the simpler is the construction, the higher the Southern and Western States.

the steam efficiency, and the lower the speed of rotation. The fundamental patent covering the invention of the

In the sizes hitherto constructed (the largest being the fire-alarm telegraph, as exemplified by the Boston system,
engines of the Turbinia) this has been found to be the was granted to Channing and Farmer, May 19th, 1857.

case. In applying turbine engines to a large passenger

vessel or warship of say 30,000 I. H. P., probably four

screw shafts, with two screws on each shaft, would be

adopted; each of the four shafts would be driven by one
compound turbine at a rate of between 400 and 700 revo-

lutions per minute, and the turbines would consist of the

high pressure, the intermediate and two low pressure,

Another patent was issued to them on March S, 1859, for

a repeater.

The following patents relating to fire-alarm telegraph
apparatus were granted to Farmer alone:

May 4, 1852 ; Electro-Magnetic bell-striking appa-
ratus.

Jan. 11, 1859, for an improved signal box, in which the

each turbine developing approximately one-quarter of the magnets were shunted by the closing of the outside box
total power. The screw propellers would be about one-

half the diameter of ordinary twin-screw propellers,

and the aggregate blade area would approximate closely

to ordinary practice. With such engines the consump-
tion of steam per propulsive horse-power would probably

be less than that lound in the mercantile marine, and
considerably less than that found in engines of war ves-

sels, where space and other conditions must necessarily be
considered. There is also no limitation in steam pressure

in the case of turbines other than those imposed by the

boilers, and it is probable that in conjunction with water-

door, a practice that has been followed up to the present
day.

February 22, 1859, for an automatic system in which
the central office is dispensed with, and the signal boxes
and alarm bells are all placed on one circuit, and where .

consequently, when an alarm of fire is given, all the bells

will strke instantly and simultaneously, without the aid of

an operator. This was called the village system, from it>

adaptability to small places, where the expense of a cen-

tral office would be prohibitory.

Two other patents were granted to Farmer in 1859.
''

tube boilers higher pressures than those at present usual One was for an " electric-magnetic apparatus for setting

would be generally adopted. With turbine engines in

passenger vessels, there would arise no questions of

vibration from machinery or propellers, and in the event
of one screw shaft or one motor becoming disabled, the

one affected can be more readily taken out of action than

is the case with ordinary engines, and the parts, being
lighter, can be more easily dealt with by the staff on
board; thus the liability to serious breakdown is consid-

erably reduced.

water motors in motion." This was applied for a short

time to operate some of the bell-striking machines of the

Boston system in place of weights. The other patent was
for " Mechanism for operating signal whistles by elec-

tro-magnetism."
A very important improvement was made in 1S56 by

Chas. T. Chester, to whom a patent was granted for an

"automatic electrical circuit breaker." In this apparatus
the break-wheel was moved automatically by means of
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clockwork actuated by a spring. Although this particular

apparatus never came into public use, it is practically the

first signal box of which we have any knowledge.
After three years of agitation and hard work, Game-

well & Company met with their first success in the city,

of St. Louis, where they installed a plant in 1858. St.

Louis wa9, therefore, the third city to adopt the fire-alarm

telegraph.

In 1859 the same firm obtained, by purchase, complete
control of all patents relating to the fire-alarm telegraph

granted to Channing and Farmer, or to Farmer alone.

Mr. Gamewell early recognized the fact that a fire-alarm

telegraph having one of its most vital parts, the signal

box, constantly exposed to the elements, to the heat of

the summer and to the cold of winter, to rain and to dust,

unused until an emergency arises, and where a failure of

the apparatus to properly operate in that emergency
might result in the destruction of property to the value

of millions and even in the sacrifice of human life, should

have the best apparatus that ingenuity could design and
the highest skill execute. With this object in view he

soon gathered around himself men of inventive genius

and great mechanical skill, three of whom especially dis-

tinguished themselves by inventions of the greatest

merit. These are Edwin Rogers, James M. Gardiner
and Moses G. Crane, three names inseparably connected
with the development of the fire-alarm telegraph. One
other name should not be forgotten, that of John Polsey,

to whose superior mechanical skill much of the early

success of the fire-alarm telegraph is due.

The first fire-alarm system equipped with automatic
signal boxes was introduced into the City of Mobile in

1866. This was an automatic system, but, unlike Far-

mer's village system, in which all the apparatus is

placed on one circuit, four circuits were provided. This
had never been attempted before, and to make it possible

in this case a new apparatus had to be invented, by
means of which a signal from any one circuit would be
automatically transmitted to every other circuit, and
which would mechanicallly close every other circuit,

should any one circuit remain open. This was accom-
plished by Edwin Rogers, to whom a patent for the first

automatic repeater for fire-alarm purposes was issued in

1870.

The original crank signal boxes remained in service

in Boston until 1866, in which year automatic boxes were
substituted in their place. The following year, Joseph
B. Stearns, the immediate successor of Farmer in the su-

perintendency of the Boston fire-alarm telegraph, received

a patent for an apparatus operated by "reverse currents,"

which permitted the simultaneous use of the same wire

for receiving a signal from a box and transmitting it to

the alarm bells. Several years prior to the introduction

of automatic signal boxes Stearns abandoned the method
of striking the district numbers on the bells, and new
boxes were designed to strike the box numbers only.

While, with the adoption of the automatic signal box, the

speed with which a fire-alarm box was operated no longer
depended on the temperament or mental condition of the

person giving the signal, a proof was soon furnished that,

in a matter of this kind, as little as possible should be left

to the intelligence of the public. Incorrect signals were
often received from these boxes, for the occurrence of

which no cause could be assigned. It was usually the
first "round" that was found to be wrong. This remained
a puzzle until the cause was discovered, which was this

—

that the person giving the alarm, disregarding the in-

structions to "pull the hook down once and let go,"
would, after the first pull, by way of emphasis, give the
hook another pull or two. This would momentarily sus-

pend the movement of the break-wheel, and if it occurred
between two successive breaks a long pause would en-

sue, and the signal would be either unintelligible or a

numher entirely different from the box number would be
transmited. For inventions to remedy this difficulty two

patents were issued, in 1869, " for non-interference pulls,"

one to Stephen and Chas. X. Chester, and the other to
Edwin Rogers and Moses G. Crane. In the former inven-
tion the arrangement was such that, after the box was in

operation, the hook could not again engage the mechanism
until the full number of " rounds" were completed; in the
latter, the mechanism could be engaged after each full

round.

There was, however, another interference of a very
serious nature which often resulted in trouble and delay

;

this was the interference caused by pulling a box while an
alarm from another box was in process of transmission.
It is not a very unusual occurrence to have two or three
boxes pulled for the same fire, and if these boxes hap-
pened to be on the same circuit, and the second was
pulled before a full round of the first box was completed,
a mixed alarm was the result. In such cases it was
usually, but not always possible to obtain the correct sig-

nal from the last round of the second box.

The first patent for a non-interference box was issued
to J. N. Gamewell in 187 1. This is a normally wound
box (all other automatic boxes were either actuated by
weight, or if by spring were pull wound) with trigger
pull and a so-called skeleton break-wheel, that is, a wheel
which in its revolution will keep the circuit open for the

greatest length of time consistent with the proper trans-

mission of the signal. It also contains an electro-magnet,
and an armature which when it is in a position away from
the magnet shunts the break-wheel. If the box is pulled

while the armature is in its normal position against the

magnet it is held there by a simple contrivance until the

signal is completed. If a box is pulled while another is

in operation, the same contrivance will hold the armature
in a position to shunt the break-wheel of the second box
during the time of its operation, and therefore no inter-

ference can take place. The only chance of an inter-

ference lies in the possibility that the hook of the second
box should be pulled the instant the circuit is closed,

and the armature held close to the magnet, but, as owing
to the construction of the skeleton break-wheel these

periods of contact are exceedingly brief the chances of an
interference are very remote.

In 1880 J. M. Gardiner received a patent for a non-
interference signal box which on account of its great sim-

plicity and mechanical perfection has maintained its

great popularity to the present day. In this box non-
interference is not effected by shunting the break-wheel,

but by a very simple method the box pulled while another
box is transmitting its signal is rendered mechanically
inoperative. This is accomplished in the following man-
ner : A small electro-magnet in connection with the

clockwork has an armature with a wide range of move-
ment, so that when fully withdrawn by a retractile

spring it is beyond the attractive force of its magnet. An
extension on this armature carries a small movable disk.

This disk when the armature is in its normal position

drawn to the magnet, takes a position between the detent

of the movement and the starting lever. If, while it is

in this position, the box is pulled the starting lever raises

the disk, which in turn raises the detent and allows the

clockwork to start. A stationary pin on the outside door
restores the armature and holds it close to the magnet,
whether the circuit is open or closed. The skeleton

break-wheel is also an essential feature of this box, and
consequently during the entire transmission of a signal

the circuit is never closed longer than a small fraction of

a second at one time. If while a signal is being trans-

mitted an attempt is made to pull another box the follow-

ing will take place : Before the door of the box is opened
an inch, the restoring pin will be withdrawn and the ar-

mature becomes free to recede, and before the door can

be entirely opened and the hook pulled it will be with-

drawn, together with the disk, but without the disk inter-

posed between the starting lever and detent the move-
ment cannot be started. (To be continued.)
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MEASUREMENT OF RESISTANCE. Use of Ohm's Law.

In any measurement of resistance Ohm's law comes
Lesson leaves into direct application. The three quantities which com-

for pletely determine the conditions are the current, electro-

THE American school of electricity. motive force and resistance.

When two of these are given the third can be deter-

by newton Harrison, E. E. mined by simple calculation.

In measuring resistance many methods have come into If, for example, a current of ten amperes be passed
vogue, each applicable to a certain case and dependent through a wire so as to cause a drop of potential or loss

Diagram of Wheatstone Bridge. Connections of Interior of Post-office Set.

upon circumstances for the results obtained and compara- of pressure equal to five volts, the resistance of the wire

tive accuracy. is calculated as follows:

( Current = 10 amperes,
)Classes of Resistance. ) Pressure m

5 volt̂
f

Two classes of resistances may be measured, the (
To find ohms.

)

B
lOOtf 100 10

[
10 100 1000
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/ /\ t I 5 ^0 '0 J0 10
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Post-office Bridge.

methods in each case being changed to suit the condi-

tions. They are constituted under the head of

Low resistance tests,

High >

'

By Ohm's law, current = volts -f- ohms,

or resistance = volts ~ current,

therefore resistance = 5 -f- iq

= ' 1A ohm.
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Resistance of Incandescent Lamp.

This method is of especial interest when it is desirable

to know the resistance of a body while hot. The carbon

of an incandescent lamp does not have the same resist-

ance cold as when incandescent; the resistance of carbon

continually diminishes with heat.

To find its resistance is not difficult if the above method
is applied. Two factors must be known in such a case

—

the current and the pressure.

A sixteen-candle-power lamp having one-half an am-
pere and no volts applied to it would have the following

resistance:

volts =110
amperes = y2 =

By the rule

—

1 10

ohms = = 220

and the resistance must be known in ohms. By thus con-
necting them a deflection occurs on the galvanometer
which must be carefully observed. Supposing the condi-
tions are as follows

The resistance = 100 ohms.

The deflection = 50 degrees.

This being noted, the resistance of 100 ohms is re-

moved and the unknown resistance substituted therefor.

If the unknown resistance be less, the deflection will

be greater, because more current will flow through it. If

the unknown resistance be greater than 100 ohms, the
deflection of the galvanometer will be less, because less

current passes.

Supposing, however, that the second deflection ob-
tained with the unknown resistance equals 25 degrees,
the results are tabulated thus:

(1st) Resistance = 100 ohms.

Deflection = 50 degrees.

Portable Wheatstone Bridge.

Use of Wheatstone Bridge.

For the determination of resistances in general a

Wheatstone bridge is employed. A bridge may be con-

structed for portable use or for stationary purposes, and
the galvanometer attached is made as sensitive as the

usage it receives will allow.

For portable use the needle is pivoted instead of sus-

pended, and the sensitiveness of the galvanometer corre-

spondingly decreased. When fine tests are to be made,
whether of high or low resistance, the needle has a silk

suspension and is affected by the slightest changes.

The tests made under such circumstances are less rough
and more thoroughly accurate than otherwise.

Method of Substitution.

A simple method of measuring a resistance will be

briefly described; it is called the method of substitution.

A galvanometer, battery and resistance are connected
n series. The E.M.F. of the battery must remain steady

(2d) Resistance = unknown ohms.
Deflection = 25 degrees.

The rule to be applied is then as follows:

Known resistance : unknown resistance = 25" : 50 .

Care must be taken to remember which is the greater

resistance—the one originally there or the unknown re-

sistance. The galvanometer will indicate this by the

deflection.

In this case the greater resistance is the unknown
resistance, because it has only moved the needle through

25 ; it has, therefore, allowed less current to pass and

possesses a higher resistance.

In the proportion

100 ohms : unknown ohms = 25 :
50"

5?°

Unknown ohms = x 100 ohms.
25°

= 200 ohms.
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THE EVOLUTION OF THE ARC LAMP.

It is many years since the famous scientist, Sir Hum-
phry Davy in his famous lecture before the Royal Society

of England, gave an exhibition showing the intense heat

produced from an electric arc. It may be worthy of

mention to say that the miners' safety lamp differs in no
respect from the present improved Welsbach burner. It

is also true that the recent form of arc lamp with its lu-

minescent tips enclosed within a globe represents no new
departure, being more a mechanical advance than a de-

cided electrical improvement. The incandescent lamp
with its continuous globe differs from the closed globe

arc lamp in this respect: it needs no valve to allow the

escape of gases and is permanently sealed, thus making
it impossible to renew the carbons without the application

of heat to the glass plug or stem holding the platinum

wires. The closed globe arc lamp need not be regarded

as an advantage from an economic standpoint entirely,

because it is only when very small carbons are used that a

greater light is produced for equal power from this than

from the ordinary type of are lamp. The long life of the

lamp makes it unique and a great convenience to many
consumers of current, such as the proprietors of large

stores, the owners of great halls or, as far as the munici-

pality is concerned, the lighting of public streets, sta-

tions, etc.

Were the incandescent lamp to be so developed as to

enable customers to renew carbons as they might the

wick in a lamp, the enclosed arc lamp and the incandes-

cent lamp would be built on somewhat parallel lines.

The slowest possible oxidation of the carbon rods in an

arc lamp is to be desired, and the life of carbons may be

prolonged ten times as great by the use of a globe with

an appropriate valve attachment. The main object is

to decrease the oxidation of the carbons to a minimum.
Were an incandescent lamp constructed with an inox-

idizable filament the renewal of the globe would be a

matter of easy accomplishment and the hybrid nature of

the present inclosed globe arc lamp (a cross between the

arc and the incandescent lamp) would be clearly demon-
strated.

In all probability the arc lamp has now attained a con-
dition of maximum development, whereas the incandes-
cent lamp, although cheapened in price and highly effi-

cient, will certainly reach a point of greater perfection
when the necessity for allowing the customer to renew its

filament properly impresses the manufacturer. The pres-
ent construction of closed globe arc lamps is such that an
increase of power is required for the same light, while in
the future form of incandescent lamp there will be a de-
cided decrease of power for an equivalent light. We are
now face to face with the fact that a more enduring fila-

meet will raise the efficiency of light production from fif-

ty to one hundred per cent, the direct benefits of which
will be felt alike by the customer and the illuminating
company.

THE PREVAILING USE OF STEEL FOR THE
CONSTRICTION OF GENERATORS.

The difficulty ten years ago of building a dynamo whose
magnetic circuit was of high permeability was entirely
due to the high price of wrought iron and the expense
brought on by the use of dies for drop forgings. Mag-
netically speaking one thousandth of an inch of air is

equivalent to one inch of iron, and the builders of ten
years ago had a horror of poor magnetic joints, using
heavy bolts and nuts and large surfaces of contact to
avoid the evil consequences of a film ofair. The develop-
ment of the steel industry is not due to the increased use
of dynamos, although our modern generators are entire-
ly made of mild steel as far as the frames are concerned,
there being no joints of any description that might inter-
fere with the continuity of the magnetic circuit. The
great growth of the steel industry can be traced in some re-
spects to the quantity of steel demanded for ship-build-
ing purposes, for bicycle manufacturers, for railroad work,
by steamship companies and, incidentally, by electrical
manufacturers. Since steel is cast into moulds the same
as ordinary iron, drop forgings have greatly decreased in

their use except when forming parts of small generators
motors, etc. The high permeability of steel brings it up
to within eighty or ninety per cent of the value of wrought
iron.

A dynamo built of cast iron would weigh at least twice
as much, for equal power, as one made of steel, the mag-
netic permeability in each case being in the ratio of one
to two. It is true that steel costs more than cast iron,

but the amount of copper used in conjunction with it is

so much less that manufacturers have found by actual ex-
perience that direct advantages, financial and economical,
are gained by its use. Mention may also be made of the
fact that space is so valuable and weight so much a mat-
ter of consideration that a small dynamo with a steel
frame is always preferable to a massive, cumbersome and
less efficient machine. Steel is the article of use today
and will continue to retain its position as long as manu-
facturers possess reason and intelligence and as long as
our own profession can pronounce the word "permeabili-
ty."

Ventilators and Exhausters Free of Duty in the Neth-
erlands.—Minister Newel'reports from The Hague, under
date of October 22, 1897, that, by ministerial order of
October 11, 1897, it has been ordered that ventilators,
exhausters and bellows which are worked by steam, ga-.
petroleum or electric motor only, and are used in factor-
ies and on ships, and only in exceptional cases elsewhere,
may henceforth, and for that reason, be admitted free of
import duty. Ventilators for ordinary ventilating pur-
poses and not worked by the aforementioned motive
power shall remain subject to the existing duty.
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Resistance Boxes.—In order that standards may be con-
veniently handled, resistance boxes have been constructed
composed of reels of German silver wire.

Standard Ohm.—The standard of resistance is the ohm;
it has been made in two separate forms as a unit. One,
the primitive form, is simply a mercury column of 106.3
centimeters in length and a given weight of mercury, the

diameter being about 1 milimeter; and the other, called

the B. A. unit, is composed of wire, either German silver

or platinum silver alloy.

If the wire is fifty inches long, the point at which the

slide rests gives the arms either 15 and 35, 20 or 30, or

any other arrangement. The other two known resistances

are inserted in the shape of resistance boxes and un-

plugged to the required extent. A galvanometer is con-

nected across to the proper terminals and the absence of

deflection denotes a balance.

The larger bridge of higher resistance sometimes comes
in the form of a box called a post-office set, but its use

does not vary in the least with that just described. The

Box of Resistances.

The general construction of resistance boxes is as fol-

lows: A series of reels of German silver wire are placed
within a box, and their individual extremities connected
to metal pieces on the outside. The extremities of each
coil end in two brass blocks separated from each other,

yet allowing a plug to be inserted between them when
necessary.

By means of this plug the coil can be left in or cut out.

When the plug is inserted the ends of the coil are in

metallic communication, and the only resistance is that
experienced by the current when passing between the
metal blocks. The extremities of each coil are individu-
ally marked with their corresponding resistances.

divided wire or meter bridges are excellent for low resist-

ances. When greater resistances are to be measured, al-

though the principle employed does not alter in the least,

the means for effecting the same does considerably. A
very great resistance usually requires a greater pressure

with the same galvanometer than that hitherto employed.

Thus testing cells of chloride of silver are very conven-

ient when from 50 to 100 volts is necessary in such work.

The insulation resistance of a wire is the number of

ohms' resistance of its outer covering. This, as a rule,

is so high that it is not measured in single units but in

groups of 1,000,000 ohms apiece. These larger units are

called megohms.

Set of Shunts.

The boxes are made of a resistance either great or
small as desired. One box may read in tenths and units,

another in units and tenths, or hundreds and thousands,
etc.

The resistance to be measured greatly determines the
box to be used. With a 100,000-ohm coil very high re-

sistances may be measured with the aid of a good galva-
nometer.
The Wheatstone bridge is used as in the above for

either high or low resistances. The slide bridge, as seen
in sketch, is utilized whenever it is desirable to measure
very low resistances, the connections being the usual ones
for a bridge test. When very low resistances are being
tested, the differently heated currents of air passing at
the time affect the bridge, giving rise in it at all its joints
to thermo-electric currents. Protection against these is

obtained by covering such parts with cotton-wool and
keeping doors and windows closed.

The metallic piece on the bridge slides along a wire of
alloyed metals and by its movement forth or back creates
the proportional arms required for a balance of the bridge.
The two arms thus obtained by a division of the wire

are not known in ohms, but are considered merely as pro-*

portional parts of each other.

The process of substitution for the measurement of

insulation resistance is very convenient if, instead of a

galvanometer, a Weston voltmeter be utilized.

The volts are noted and the resistance of the volt-

meter as given on the cover. If the volts read off are no
and the voltmeter have a resistance of 15,000 ohms, the

test is continued by connecting the voltmeter and insula-

tion of the wire in series with each other. This is done
bv immersing the coil of wire in a tub of water, its two

ends protruding.

One end is connected to the voltmeter, the other pole

of the voltmeter to the source of current, and the remain-

ing extremity from the current supply to the water.

When a current tries to pass it must pass from the source

of current through the voltmeter, through the covering of

the wire back to the point of starting. If the voltmeter

reads half a volt, the resistance of the covering is as fol-

lows :

(1) voltmeter = 15,000 ohms,

reading = no volts,

(a) voltmeter = 15,000 -f- unknown ohms,

reading = % volt.

Therefore
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15,000 -j- unknown R : 15,000 = 1 10 : y2 :

15,000 x no = y2 x (15,000 + unknown R)

= 7,500 -|- y2 unknown R;
or y2 unknown R = 15,000 x no — 7,500;
or y2 unknown R = 3,285,000.

This answer would be given as 3.28 megohms. The
same practice is carried on with a testing set and a gal-

vanometer.
Shunts.—When using galvanometers for such work, a

set of shunts are used called

\, dS and TLf shunts.

MANHATTAN FOCUSSING LAMP.

The Manhattan automatic focussing photo-engraving
lamp manufactured by the Manhattan General Construc-
tion Co., 11 Broadway, New York, and which is here il-

lustrated, fills a long felt want for an article which oper-

ates to the entire satisfaction of the users of such appa-

ratus.

The continued requests for a lamp of this description

which have been made on the Manhattan Co. within the

past three years (during which period the company had
placed on the market 15,000 "Manhattan" arc lamps)

Manhattan Focussing Lamp.

These are employed for the purpose of obtaining a

readable deflection where a great pressure is applied to

any high resistance. Were it not for these shunts a deli-

cate galvanometer would be ruined by the heavy work
thus put upon it and the experiment lack success. The
above fractions denote the current passing through the

galvanometers when they are used, the galvanometer
taking \, -fa or -qfa of the current from the circuit as the

case may require.

QUESTIONS FOR REVIEW
IN THE MEASUREMENT OF RESISTANCE.

(1) Into what two general divisions are resistances

divided?

(2) How is the resistance of an incandescent lamp
measured?

(3) Describe the method of substitution.

(4) What is a standard ohm?

(5) What two forms of the Wheatstone Bridge are

used, and for what purpose?

(6) Upon what principle does the operation of the

Wheatstone Bridge depend?

(7) How is insulation resistance measured by a volt-

meter?

made it apparent that a lamp constructed on substantial

lines and to obtain proper results, including among other
features "a lamp that will burn at any angle,"

Steady light,

N'o sputtering,

Elimination of spots and shadows,
so annoying in photo-engraving work, would fill the bill.

The Manhattan company accordingly went into the
matter and have perfected the Manhattan l'hoto-Engrav-
ing Lamp, which they recommend as designed to meet
all the requirements for photographic and blue print work.
The lamp is portable, weighing but forty pounds, and

is constructed to operate singly or two in series on direct

current no to 220 volt circuits.

THE ENCLOSED ARC LAMP.

(Continued from page 345.)

—The total consumption of collar buttons in this coun-
try for all purposes probably exceeds a thousand millions

annually, and the amount expended for them is probably
not very far below $10,000,000,

Regulation.

The simple regulating mechanism of the enclosed lamp
has a very great advantage over that of the ordinary open
lamp. The series mechanism is not applicable to short

arc lamps, as a given variation makes a large proportional

change, whereas this is obviated by using a long arc.

The current and voltage variation in both styles of lamp
at starting, each on constant potential of 115 volts the

open arc being one of two in series, are shown in Tabl»
II and Fig. 5.
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TABLE II.

TIME.
Enclosed Arc. Open Arc.

Voltage. Current. Voltage. Current.

74-

745
74-5

IS-
77-

75-5
7«
78.

78.

81.

80.

80

77S
77
79-

79-

77*
80.

79-

81.S
83-

79-5
76 5
76
78.

81.

80.

79-
8i. S
76.

79-
80.

79-5

8.1

5»
5-

s
48
5-3

Si
4.6

4-7
5-

5»
4-8

49
49
4-7

4 9
46

a
5 •

5-2

5-

4-7

4-5

46
4 3

4 9
46
4-3

s-«

»9

33
3°

>5

35
38

40.5

43
38

4*

4'

4'
4'

43
4*

44-5

41-5

44
4»-5

43.8

4<

45-5

385
36

18

'9-4

21

33
l8.6

18

17.

1

l6.I

ao.6

19

• 6.4

16

16.4

'49
'5-5

»4

146
8
8

8.9

7
7 3

1 1

98

H •• :::::::::

li •• :::::::::::::::::::
65 "

7 .
•• ::::::..:::.:

7.5 "
1 •• ::::::::::::.::::::
8.e '

The voltage is that across the arc. The normal cur-

rents were 475 for the enclosed and 8 for the open arc

lamp.

The normal voltage across the arc, 5 amperes, in the

enclosed lamp is 80. This gives 400 watts expanded at

the arc, the rest depending upon the voltage of the cir-

cuit, being wasted in the extra resistance. On a no-
volt circuit this would give "J2T\ per cent, of the energy
supplied to the lamp spent at the carbon points. Eighty
to 85 volt's seems to be as high as is desirable to get the

best regulation. Some extra resistance is necessary for

arrangement consumes 480 watts, total, and 374 across
the arc, which latter remains practically the same. On a
115-volt circuit, where the lamp is normally run, the
watts per lamp are 552, making a saving for this partic-
ular case of 72 watts. For every 100 lamps on the 115-
volt circuit, 113 could be run on the 100-volt circuit.

The external resistance was next reduced to 2.3 ohms
when the current became 4.85 amperes, the voltage
across the lamp 95, while across the arc it remained at

78. As the extra resistance is cut out, the value of the
current is slightly increased. At this voltage the cur-
rent was too unsteady and caused considerable flickering.

For out-door use this would not be noticeable, but for
indoor use, such as reading and the like, it would be very
objectionable. All the lamps tested showed flickering

on a sheet of paper held a few feet away from the lamp.
This experiment of lowering the voltage was performed
with a small Edison machine, varying the field resistance
to give the desired voltage.

Table III will be of interest in showing the steadiness
it is possible to get in current and voltage across the arc.

The readings were made every two seconds on lamp No.
7. The results are also plotted in Fig. 6. Considering
that the arc is constantly moving and that the external
voltage is not absolutely steady, the regulation is very
good.

The largest swing noticed was from 5 to 5.3 amperes.
Some of the lamps vary considerably in voltage at the

Voltage.

82

-•5

82

TABLE III.

Current. Voltage.

• • 6.75 80.5 .

. . 5.2 80.5 .

..5.1 80.5 .

Current.

5-2

5-2

Fig.

this, as a given change in the resistance of the arc will

make a less change relatively in the whole resistance

when this is large.

It might appear advisable to run a special circuit of

lower voltage to feed these lamps if they are of sufficient

number. To determine how low the voltage may be car-

ried on a regular commercial lamp such as is supplied

for the standard voltage, the external resistance was
gradually cut out until the regulation of the current began
to get poor. The lamp tested had an extra resistance of

6 ohms. The solenoid was very nearly one ohm.
On the external resistance being cut down to 3. 1 ohms

the current became 4.8 amperes, while the voltage across
the arc was 78 and across the lamp 100. No appreciable
change was noticed in the steadiness of the lamp. This

33 5

8i.5" 5

81 5

80.5 5

80.5 5

80.5 5

80.5 5

80.5 5

80.5 5

80.5 5

80.5 5.1

80 53
80.5 5-2

80 5

80.

7

5
81

5

80.5 5

80.5 5

80.5 5

80.

2

5

80 5

80 5
80.2 5

79-5 5
80 5

start, taking about five minutes before their average vol-
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tage can be determined. The above lamp remained the

same during its further run.

Table IV shows the initial rush of current compared to

the average.

TABLE IV.
Initial Average

Lamp. Current. Current.

1 8 to 9 4.75
2 9 to 9.7 5

3 8.5 to 9 4.9

4 12 5

5 7-5 4-9
6 11.

3

5.15

7 * 6.75 5.15

This also shows the effect of loose and stiff dash-pots.

The former have the advantage of taking small initial

current, but are slower in falling and allowing the car-

bons to touch in case the arc breaks. With stiff dash-

pots the carbons are forced together almost instantane-

ously. No better regulation, however, is secured during

the ordinary running of the lamp.

2 4-5 to 5

3 4-7 to 5

4 5-7 to 5

5 4-7 to 5

6 4-9 to 5

7 5 to 5

(To be continued.)

1 4-3 to 5.4
2 4.3 to 5.4
1 4.6 to 5.2

5 nickers ceasiderably

25 5 to 5.4

IN THE DECEMBER 16TH number of our contem-
porary, the Electrical Engineer, there appears under the
portrait of Mr. Thomas A. Edison, Jr., a statement that re-

flects very much on Mr. Edison's veracity. The writer

of the paragraph insinuates that young Mr. Edison
cannot recall his father's endeavors to bring out
the old tinfoil phonograph. The bold writer of this

paragraph claims to have worked with Mr. Johnson and
Mr. Bergmann on this experiment in 1877-8. Mr.
Edison, Jr., was about and certainly saw the early exper-
iments on the tinfoil phonograph as they were carried on
until 1881. Exhibitions were given about the States on the
tinfoil phonograph in the eighties. It is doubtful about

?8

-J
__ l'tlta.9*: a.C arc
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All the lamps having rods to hold the upper carbon are

necessarily very long, but this can be obviated by using

what is called a carbon feed. The carbon fits into a

small sleeve at the top, but the friction clutch grasps the

carbon itself. This gives poorer regulation, the light

flickering more than when a carbon rod is used.

With brass rods, the method used for making contact

is to employ a pair of brushes at the top. One of the

lamps tested does not rely on this method, but uses a

flexible asbestos-covered wire reaching to the end of the

rod. This is an advantage over the brushes, as contact

is sure to be made. When a lamp has been run for some
length of time, getting the mechanism thoroughly heated,

the rod gets sticky from what appears to be shellac. In

one case noticed, the rod was so discolored and dirty

after about 200 hours' use that the current would not

pass from the brushes to the rod, the carbons being to-

gether. This shows the necessity of cleaning the rod at

the end of every run. The rod must be easily and quick-

ly detachable, or else so arranged that it can be cleaned

for its whole length.

To get an idea of the variations in current of the dif-

ferent lamps, the ammeter in circuit was watched, and

the data obtained is given in Table V. No lamp remains

absolutely steady for more than a few seconds at a time.

TABLE V.

Regular Occasional

Lamp. Variations. Variations.

1 4-5 to 5 4.5 to 5.5

Fig. 6.

Mr. Bergmann assisting in these experiments except at
his own shop, after 1883, when Mr. Edison was experi-
menting with him. Does the author of the paragraph
remember when he put on his first pants ? There
is a seven (7) year old son of Judge Gilbert, of Atch-
ison, Kansas, who has just been granted a license
to practice law. A child is gifted with memory, and Mr.
Edison, Jr., has stronger recollections of his childhood
than the would-be critic in the Electrical Engineer.

C. W. PHIPPS, eastern manager for The Adams-Bag-
nall Electric Co., with offices at 26 Cortlandt St., New
York, is well satisfied with the business. Stronger prices
and first-class goods is the tendency of the market.
This company make only first-class incandescent and high
tension arc lamps, enclosed and open.

EDWARD P. E1AMPSON, formerly of 36 Cortlandt
St., the popular steam-engine and power plant outfitters,

has formed a company now known as The Edward P.

Hampson Co., Engineers, of 26 Cortlandt St., and repre-
senting The Atlas Engine Works. Mr. S. J. I. Linher is

associated with Mr. Hampson. Mr. I.mher has been
with Mr. Hampson for a number of years at the old
stand.

C. I. HILLS, New York, manager of the New York of-

fice, 26 Cortlandt St., of The Perkins Electric Manufac-
turing Co., reports a good trade and advancing prices in
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some lines. The Perkins company are makers of incan- now controlled by Schiff, Jordan &: Co., 232 Greenwich
descent specialties incut-outs, sockets, switches, rosettes, St., and the products of this factory, as well as the im-
etc.

;
also enclosed and open arc lamps, incandescent proved long-burning carbons now being made by Mr.

lamps, etc. Fuchs, will be imported exclusively by them.

THE PENNSYLVANIA ELECTRIC COMPANY.

The writer desires to announce to his friends and the
public generally that he has assumed the duties of Man-
ager of the Pennsylvania Electric Company, an organiza-
tion duly incorporated under the Pennsylvania statutes

for the purpose of manufacturing a full line of latest im-

proved high grade telephone apparatus. The plant and
headquarters are located at Marietta, Pa. It is the in-

tention of the company to manufacture a special line of

telephones of superior merit, embodying new and dis-

tinctive features which have been suggested by reason of

a long and intimate connection with the telephone busi-

ness.

Our plant is equipped with the most modern machinery
and every facility for producing a fine line of this class of

goods. We expect to be ready to fill orders after Janu-
ary 1st. Circular matter, price lists, etc., are now being
prepared, of which you will receive a supply in the near
future.

We respectfully solicit at least a portion of your patron-

age. Promising in return guaranteed apparatus, reason-
able prices and courteous treatment, I am,

A'ery respectfully,

THE PENNSYLVANIA ELECTRIC COMPANY,
by Paul W. Bossart, Mgr.

THE NEW CREDIT SYSTEM.

"There is a heap of difference," said a commercial
agency man, "between the credit system now and
the system of only a few years ago. When I started

in business it was the fashion for the out-of-town mer-
chant to come to the market to make his purchases. He
visited the merchant he wanted to buy goods of, and
whether he knew him or not, the merchant in five min-
utes had made up his mind whether he wanted to sell

goods to him or not, and just the amount and just the

length of credit he wanted to give. In very few cases

was there any investigation of a man's record. The mer-
chant simply sized his man up and then acted on his

judgment. The system wasn't bad, either, for those
days, for it was seldom that a merchant who had had ex-

perience in dealing with men made a mistake. You
could tell then what a man was after a five-minute talk.

"But today, good heavens! you talk to a man five

minutes and you probably know less about him than you
did before you saw him. 1 mean, of course, in the mat-
ter of business standing. The merchant who tried to do
business on that plan today would be bankrupt in a month if

he was worth millions to start with. The man who comes
in looking for credit today gets just as good a reception as

he did in the old days; but after he has given his order

and goes away his record is gone over with a fine tooth

comb before he gets a cent's worth of credit. I don't

know whether human nature has changed so that it is

impossible to tell whether a man is honest now and will

keep his word or not, but certain it is that you can't size

a man up today by talking with him as you used to be able

to size him up. More trouble is taken today to find out

the trustworthiness of a man who wants $100 worth of

credit than was taken twenty years ago to look up the

trustworthiness of a man who wanted $20,000 worth of

credit."

Electric Street Railways in St. Etienne.—Consul H. S.

Brunot, of St. Etienne, sends the following, dated Octo-
ber 21, 1897

:

I beg leave to inform the Department that several new
lines of electric street railways have just been voted by
the municipal council of this city. These enterprises

may afford good opportunities to our electric-plant build-

ers to propose their machinery to th# contractors of these

lines. The names of the probable contractors are M.
Cuffinhal, electric engineer, St. Etienne, and M. Buffaud,

Rue Hotel de Ville, Lyons. Besides these urban lines,

the surveys of two cross-country steam railways, each
about 60 miles in length, have been completed and work
is about to be commenced. Further, plans of a cog rail-

way to the summit of Mount Pilal, a high mountain in

this department are being discussed. The promoter of

this latter is M. Doppler, Rue Grange de l'OZuvre, St.

Etienne.

Incandescent Lamps in Colombia.—In his annual re-

port, to be printed in full in Commercial Relations, 1896-

<)-, Consul Bidlake, of Barranquilla, under date of Octo-
ber 1, 1897, says:

The manager of the electric-light plant in this city in-

forms me that the lowest price that he has been offered

incandescent lamps in the United States is 18 cents, but

that he has had offers from Italy of ordinary lamps of 3.

1

watts candlepower at 55 centimes (10.6 cents). He also

informs me that wire can be bought in Germany at from
10 to 15 per cent, less than in the United States. In

writing to me upon electrical apparatus in Colombia, the

manager says:

In the country that you represent the major part of the

manufacturers of this class of merchandise are sleeping

upon their laurels waiting for orders to come in through
commission firms. They do not study the South Ameri-
can market, so as to become acquainted with the require-

ments of these countries.

How to Further Our Trade in Mexico.—Consul-Gen-
eral Donnelly, of Nuevo Laredo, October 6, 1897, makes
the following suggestion:

Wherever there is a United States consulate there are

Americans who talk Spanish and are familiar with the

business wants and methods of the community. These are

known to the consul, and, through him can be put in

communication with our merchants and manufacturers

and made available for the work of seeking trade here

with the vigor and directness it is sought for at home.
This suggestion will doubtless apply to all Spanish Amer-
ica.

ARC
LIGHTWESTON

AMMETER
CHEAP, RELIABLE. A.\D VERY

A< (IRATE.
ABSOLUTELY "DEAD BEAT."

The scale is so proportioned that a
chauge of 110 of oae ampere can be scon
from a considerable distance. Tbiee
different ranges:

No. 1—5. S C.8 7.8 amperes in 1-10 am-
pere div.

No. 2—S6 9.6 i0.6 amperes in 1-10 am-
pere div.

No. 3—9.5 10.5 11.5 amperes in 1-10 am-
pere div.

Mention Electrical Age when writing for
Catalogues.

The carbon works of Julius Fuchs, in Nuremburg, who
at one time manufactured the "Electra" carbons, are

WESTON ELECTRICAL INSTRUMENT CO.

114-120 William St., Newark, X. J., U.S.A.
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THE GORDON PRIMARY CELL speaks for

itself, and we speak for it by guar-

anteeing it as represented, and
others speak for it because

they have found it to be

as represented in

every respect.

:b ior

In use

by Fire Alarm,
Police Si?nal,Tcle-

phone. Telegraph, Rail-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Gordon-Burnham Battery Co.,

82 to 86 WEST BROADWAY NEW * ORK

Gas Lighting by Electricity.
Static Electric Machine* and

Burners lor the Multiple
System.

CHARLES H. HINDS,
MANUFACTURER,

13th and Hudson Sts., N. Y.

TRIO BUILDING.

General Electric Co.'s

NEW I-HT TUBE
With Automatic Vacuum Regulator

No more Troubles from High Vacuum Tubes.

Simple and Efficient.
Keeps Vacuum Adjusted Automatically. Can not

run too high in Vacuum Tor Operation. Life
practically unlimited.

Roentgen.Ray Exciting Apparatus: Thomson
Inductoriums, Thomson Roentgen-Ray
Transformer Sets, Fluoroscopes, etc.

Catalogue No. 9050.

Miniature Lamps: Candelabra, Decorative,
Battery and Series. Catalogue No. 9044.

Edison Decorative and Miniature

Lamp Department,

(General Electric Co.)

HARRISON, NEW JERSEY.

WATER WHEELS
TURBINE WHEELS, for Heads of 3 to 220 feet.

CASCADE WHEELS, for Heads of 50 to 2000 feet.

Suited to all Water Power Purposes.
Pamphlet of either Wheel sent free. Stale your Head.

JAMES LEFFEL & CO. Springfield, Ohio, U.SA

Telephone * Books.

How to make Telephones, ?ad all

about them.

SEND FOR LIST.

ELECTRICAL AGE, - World Bldg., N. T.

Bit's Patent Special Mow Reiiecioi

Patented April 20 1897.
No 681,094.

Wired ready for Socket.

Book of Light and Estimate

FREE

Is placed in top of window near the front glass,

reflecting a strong light inward and downward,

and cutting off the direct light from the eye of

the observer ; the effect is truly astonishing.

Adopted by the leading stores in the principal

cities of the Union.

pp .»'".

%^^;i''%^^>'':

1 I.P.FRINK,

1
Tele?hone 860 Franklin.

5Z1 PEARL ST.,

NEW YORK.
GEO. FRI.XK SPENCER, Manager.

HOCKING GRATES. DUMPING GRATES.

bend for Circular. Mention "Thi Aqk.

THE BEST AND CHEAPEST

GRATE-BAR
FOR ANY KINDOF FUEL.

W. W. Tupper & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Room 131.

A little

telephoning

saves much
traveling.

24,000
Telephones in actual use

in New York City.

NEW YORK TELEPHONE CO.,

15DeySt. 952 Broadway. 115 W. 38th St.

LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

Contains 75,000 code words with phrases, numbered 00000 to 74 999. Used by the LEADING BANKERS AND MERCHANTS
throughout the world, and acknowledged the best codo extant. Over 3,000 sold since date Of Issue, January, 1896. THE ONL/Y.
CIPHER CODE ever offered the public in connection with which each purchaser receives bi-monthly a list of those using it.

LIEBER'S APPENDIX, Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.

LIEBER'S HANDY TABLES. Price. $2.50.
Contains 10,000 code words of blank tables.THE JL-IEBESiFL J^Tlj^J^ISJEHIlSIGr CO.,

2 STONE STRLET, NEW YORK. 23 LAWRBKrE POI'NTNEY LANE, LONDON. K. C
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HOLIDAY PRE
Sent on receipt of price.

ENTS. Bottom Prices.
W. MULLER, World Building, New York.

wasm
No. 1—Electric Lamp, No. 2—Dynamo and Lamp,

$3.00 S3. 75

No. 3—Scarf Pin.
SI.50 and $3.00

No. 4—5-in. X Ray Coil, $60.

No. 5—Medical Battery, $6.00 No. 6-Bell Outfit, $2.00 No. 7—Telcphone,I$1.00

HECS6K

No. 10—Complete Telephone, $6.00 No. 12—Sleep Arouser, $8.50 No. 8—Motor, SO. 75

No. 11—Com. Telephone, §5. No. 9—Complete Telegraph Outfit, $3.75

ABOVE PRICES INCLUDE PREPAID EXPRESS CHARGES. REFERFNTK KLFPTRiru. *r.t:
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Mr. W. J. Clarke.

Device producing Hertzian Waves used in Wireless Telegraphy,

TELEGRAPHING THROUGH SPACE WITHOUT WIRES.

No field of investigation is more interesting than that

which treats of a method of signalling or telegraphing
without wires. To dispense with conductors after con-

stantly having associated them with all known systems of

transmitting intelligence, strikes the layman and even
the scientist with feelings of surprise and doubt.

In reviewing the past history, for such it may now be

called, of wireless telegraph, we are forced to consider

certain interesting and important facts associated with

this work. To begin with, the nature of electro-static

charges require analysis, and in the light of criticism are

found to be divided up into streaming brush discharges

and the violent, noisy and highly oscillatory disruptive dis-

charge. It seems as though a glow discharge is much less

oscillatory if possessing any oscillations than the disruptive

discharge. When Franklin experimented with the Leyden
jar, he noted the loud and brilliant spark caused by the

discharge. He advanced his opinions, and his celebrated
one fluid theory, but it was not until the keen, analytic mind
of Joseph Henry was brought to bear upon the subject of

disruptive discharges that the first hint was given regard-

ing the true nature of a high potential discharge. If the

energy passed from the positive coating to the negative,

a coil of wire connecting the two would certainly mag-

netize a steel needle in a known manner, but Joseph

Henry discovered how difficult it was to depend upon

any given direction of flow when the magnetizing of the

needle was concerned. The polarity of the needle could

not be predicted with any degree of certainty, being pos-

sibly north at one end or north at the other, as the flow

of electricity from the positive inside tinfoil coating to

the outer one, in some mysterious manner, could not be

depended upon.

Joseph Henry's conclusion was this, that an oscillation

took place, that the electricity surged back and forth in the

wire in huge electric waves. The conclusion reached is

unique, valuable and interesting. Sound is a product of

wave motion in the air; heat, magnetism and light are

now considered and known to be wave motions in the

ether. An analysis of the discharge of the Leyden jar

has clearly shown the presence of electric waves that

radiate outward in ever-increasing spheres at the rate of
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186,000 miles a second, with a length of wave depending
entirely upon electrical conditions; the capacity of the

condenser, the self-induction and resistance of the con-

ductors connected to it. A light wave, such as affects

the optic nerve, is one forty-thousandth of an inch in

length.

By discharging a Leyden jar quickly enough, provided

the jar or condenser is of molecular minuteness, the

waves sent out by it would be so small and rapid as to

leave an impression upon the retina, in fact, they would

be light itself. Joseph Henry made this important dis-

covery in 1840, and Lord Kelvin, in 1850, deduced the

mathematical law governing such phenomena. Telegraph-

ing without wires is successfully carried on by observing

a very simple principle, that of resonance, well known
in music but rather new to electricians.

The principle is this: that if a string of catgut be tuned

to a certain note it will awaken vibrations in another

string separated from it but tightened to the same degree

of tension as itself. We can duplicate this condition

electrically by building an electric circuit which sends out

Prof. Rhigi, of Verona, made use of a smalll Holtz
machine, which he discharged into a very simple piece of

apparatus which might be called a transmitter. It con-

sists of a cylinder plugged up at each end with a brass

sphere and filled with oil. Separated from each of the

brass spheres is another pair of spheres. By sending a

discharge through this system from the Holtz static ma-
chine the electric waves (produced between the two

spheres closing up the cylinder of oil) will be very rapid

and only a few hundredths of an inch in length. Prof.

Rhigi did not use a coherer, but a sheet of tinfoil on glass

with a very fine cut run through it. When the discharg-

ing spheres (the two closing up the cylinder of oil) were

tuned electrically to resonate with this tin-foil, sparks

would appear between the two edges of it when a dis-

charge occurred in the transmitting device. It is possi-

ble to reflect the Hertzian waves forward the same as

light or heat. Prof. Hertz made use of parabolic mirrors,

but recent investigations seem to show that a plane mir-

ror is more serviceable because waves having the great-

est reach are long waves, which waves are more easily

Complete outfit for Wireless Telegraphy, including spark coil, transmitter, coherer and Morse Telegraphic Apparatus.

waves due to the discharge of a Leyden jar and having
some distance away from it a similar circuit with a break

in it, a spark gap which will respond to the discharges in

the first circuit by a flow of energy of greater or less de-

gree, according to the success with which the electric

tuning has been carried ont. To establish this condition

the self-induction, resistance and capacity of one circuit

must be equal to that of another. This is the reigning

condition required for any style of communication of this

nature without wires. The apparatus illustrated above is

built upon these principles and consists of a spark coil,

a discharging device and a receiving device. The trans-

mitter or discharging apparatus is placed at a distance of

from ten feet to eight miles from the receiving device.

The writer has operated this outfit and had two men in

line so that the signals passed through their bodies. They
were entirely unaffected and the receiving device operated
with undiminished vigor. Prof. Lodge suggested the use

of a tube filled with iron filings in circuit with a galvan-

ometer and a battery, the filings not being in actual con-

tact with the terminals at each end of the tube. When
a discharge occurs in the transmitting device the electric

waves surge forward, strike the receiving end, excite a

series of minute sparks in the tube and thereby allow the

battery current to flow for a moment, moving the galvan-

ometer and showing that a signal has been sent. The
powder is affected by the waves as though its resistance

was suddenly decreased whenever permeated by them.
This tube is called the coherer, and when used in con-

junction with Prof. Rhigi's apparatus makes telegraphing

without wires a practical and successful achievement.

projected by means of a flat and polished surface.

To telegraph over long distances two general courses
are open, to either produce very heavy discharges, using
no mirror and trusting to their reaching the spot aimed
for, or use weaker discharges and reflect them forward
to a given distant point. The investigations of Bjerknes
have shown that the height of electric waves changes as

they recede from their origin, and that long waves are

preferable to shorter ones for long distance signalling.

The use of very powerful discharges is necessary for the

production of long waves, and by using a mirror the rapid

decay that ensues can be temporarily delayed. A light

wave travels with uniform amplitude but it differs in this

respect from a Hertzian wave, which constantly decreases

as it recedes from the transmitting spark gap.

With Clarke's apparatus, illustrated above, it is possible

to signal over distances of several miles. It consists of

a spark coil, a transmitter, composed of an oil cylinder

and discharge knob, as above described, which send the

Hertzian waves forward with the speed of light. The
receiving device, the most important part of which is the

coherer, is a Morse telegraphic outfit, key, sounder and
relay. In circuit with the relay are the coherer and a

few dry cells. The waves strike the coherer, cause
a spark to jump from side to side of the metallic

powder, thereby allowing the battery current to act,

operating the relay. The filings in the tube are sepa-

rated in the middle by a slight air-gap and the co-herer

is prevented from packing by the use of a vibrator which
taps it whenever the current flows. Very distinct sig-

nals are produced by this apparatus. The transmitter
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may be started in front of a house and the receiver will altered in density by rediffusion, implying a small quan-
answer with clearness, if placed in the yard, the sig- tity of heavy gas mixed with a large quantity of light

nals passing through the entire structure. Bricks, mor- gas. The spark spectrum revealed argon in the mixture
tar, hills and men are as transparent as crystal to these to the amount of 1.64 per cent, by density and 1.14 per
invisible waves. Mr. W. J. Clark has apparatus on exhi- cent, by refractivity, leading to the supposition that the
bition at 120 Liberty Street, New York City. He will new gas is contained as a very small proportion of argon.
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Board mounted with sounder, key, and relay with coherer in'circuit. (Coherer at lower part of board in middle.)

correspond with those desiring information on the sub-

ject and can supply outfits of the above nature to reach
any reasonable distance.

PROF. WILLIAM RAMSEY has given to the British

Association his opinion that there is an element, as yet

undiscovered, lying between helium and argon, when ar-

ranged according to the "periodic law." While experi-

menting with helium, in the attempt to purify it by re-

diffusion, it was found that this gas could be separated

Neither helium nor argon form compounds, so that the

new element as demanded by the "periodic law" must
be determined by diffusion—this method, however, does
not reveal the existence of such a gas, though it by no
means follows, Prof. Ramsey holds, that there is no such

gas.

CANADIAN LETTER.
Gatineau Point, Que.—Wm. Smith has been given the

contract for electric-light system. The plant will be in-

Transmitting device undergoing adjustment by Mr. YV. J. Clarke.

into a heavy and a light part, with densities of 2.0 and

2.4 ; continuing the experiment, after as many as 1S0

diffusions of helium, the density of the lightest portion

remained constant at 1.9S, and its refractivity to light as

stalled at once. M. Dupont, C. E., of Montreal, made
the plans.

Montreal, Que. — Noble & Barber, electrical con-

tractors, have started in business in this city. The sue-

compared with air was 0.1245—the spectrum, too, not cessors to the electrical supply business of C. W. Hender-

differing from helium, one element may therefore be con- son, are Taylor Telfer & Co.. and will commence busi-

sidered as isolated as pure helium. The residue is easily ness at the same stand.
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ELECTRIC HAULAGE ALONG CANALS.

It is strange to realize that in the history of canal con-

struction, which dates back to the days of Rameses in

Egypt, little or nothing has been done to improve the an-

cient and honorable method of dragging canal boats

through the water.

Canals form so important a part of any country's

commercial equipment and add so much to the facilities

by which freight is transported that no doubt whatever

should exist as to the great advantage derived from the

use of a practical and efficient system of towing boats

along a canal. In this country the Erie canal, the D. &
H., the Baltimore & Ohio and others of minor impor-

tance, utilize today what was in vogue in Holland, when
the Spanish invaders landed on its shores. But fortu-

nately a change has occurred which shows a spirit of

enterprise on the part of American inventors and has

brought particularly to our notice the work done by

Adam E. Schatz, of New York City, who has decided to

displace the ancient mule with a device whose kick need

not be feared and whose pull is certain, effective and uni-

form. Judge Schatz has invented and built an electric

mule which moves upon a single rail and is supplied with

a gear engaging with a rack, as shown, beneath the rail.

The rails and rack are raised about one or two feet above

the ground, being supported upon short posts, and at-

tached firmly in position are two copper conductors,

which supply current to a motor actuating this device.

The motor operates a set of gears and moves the appara-

tus by turning the gear engaging with the rack. The
great advantages of this method of traction are in many
respects obvious. The necessity of having a heavy

weight to procure traction with disappears. The motive

power, or machine from which it is derived, can never

slip, and the energy transmitted through a train of gears

to the rack gives us a positive and reliable means of pro-

pulsion. Five of these vessels can be moved at the rate

of five miles an hour by an electric mule weighing seven

hundred and fifty pounds and consuming about eight

horse power. The arrangement is readily controlled by
a lever operating a switch, the operator sitting upon the

locomotive itself, or if necessary light ropes may be run

from the lever to the boat and controlled by a man on
board. Another advantage that appeals at once to the

reflective mind may be introduced as follows: any system
which lifts one end of the canal boat undoubtedly tilts

the other end, making it dip deeper into the water and
probably scrape along the bottom. When the mule is

used it is given a long stretch of rope so as to have the

motive power as nearly in line with the surface of the

water as possible; that is, in a horizontal plane. In the

system developed by Judge Schatz, this advantage still

remains as a prominent feature; the electric locomotive

with rack and pinion serves the same purpose and has the

same steady pace as the customary mule.

The electric mule is very compact, being one foot wide,

two feet long and about three feet high, and is in the

opinion of competent engineers, the simplest and cheap-

est contrivance for this purpose ever constructed.

The cost of transportation by railway and canal may
be understood by comparing the following columns of

figures:

Items of Cost. Railway. Canal.

Maintenance of Way 13 o.

Maintenance of Works 7 2.3

Repairs of Rolling Stock 19 6.

Traction 18 8.

Traffic Expenses 30 6.

General Charges 15 15.

Interest on Capital 100 33.

3

Total 200 70.

6

From the above table, compiled by Mr. Conder for the

Select Committee on Canals, a copy of which is found in

"Engineering," June 18th, 1897, it will be seen that
transportation by railway costs three times as much as

the moving of freight by canal. This is a comparison
instituted between a steam road and a canal boat system.
There is no doubt at all that the figures relating to canal
boat propulsion would be cut in half by the installation

of the Schatz electric system. The advantage being that

the cost and keep of a mule as well as a man would rep-

resent in the electric system of propulsion the cost of

power for towing not only one boat, but many boats.

The ratio of costs between a well installed electric sys-

tem and the old fashioned method with mule would be as

one is to two; in such a case the ratio of cost between
steam railway transportation and electric canal haulage
would be about six to one.

It would not do to attempt to change the present canal

boat in any manner whatsoever or to add to it a special

propulsive device. It must be left alone, and the power
controlling it operate along the regular track. An over-

head electric system would lift the boat in the manner
above described and. the tractive force be of a very lim-

ited nature, as proven by experiment. Along the route

of a canal we usually find villages from ten to twenty
miles apart, in which, if necessary, small power plants

could be installed ; or, if they already contained an electric

light plant, power could be fed at a slight expense direct

to the conductors supplying the motor. In winter, when
the canals freeze and snow falls to the ground, transporta-

tion might temporarily cease, but in wet weather or

storms there would not be as great a difficulty in operat-

ing this system as an ordinary stretch of trolley road. The
reinforcement of power along the route would not in-

volve much expense, because with five hundred volts

pressure but twenty or thirty amperes would be called

for on any occasion. The drop in the line would conse-
quently be very slight and the cheapest possible feeder
system might be installed.

Judge Schatz has carefully studied this problem ot

canal haulage and would be pleased to show visitors his

working models and explain whatever details may be re-

quired. His address is 63 Park Row, New York City.

The universal adoption of an electric haulage svstem is

inevitable, and when the engineering fraternity and
commercial world fully realize the importance of giving
it the proper attention, millions of dollars will be saved
by concerns whose bills for transportation respectively

annually represent a large fortune. The State of New
York has spent $9,000,000.00 improving the Erie Canal
and they demand §5,000,000.00 more. In spite of all

this great sum that has been invested, mule power is still

employed. If the State installed a simple and practical

system as described it could charge low rates like any
private concern, commensurate with the amount of

freight

The time consumed in side-tracking a freight train is

such that, with an electric-canal system, goods could.be
shipped in one-fifth the time at about one-fifth the ex-
pense
The adoption of this system would be a great incen-

tive to manufacturers to build along the line of a canal
where "their facilities for transportation would be con-
trolled by themselves and always be at their disposal at a
minimum cost. The State of New York should devote
$r, 000, 000 to the construction of the Schatz system of
electric-canal haulage and thus develop cities along the
entire canal where now we find deserted wastes.

Who can measure the vast value that such a system
would be to the city of New York which, by its natural
conditions, should be the port of the world ?

The cereal products of all the great States bordering
on the great lakes would be shipped to New York harbor,
and, thus the harbor of New York would become the
funnel through which the wealth of the American nation
must pass to be. distributed to the world. This would
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develop the ship-building industry of which New York ters would have by being able to send their heavy freight

stands so much in need, and bottoms carrying the direct to those States that border on the great lakes of

American flag would be seen on all the waters of the world.

Again, imagine the advantage that the New York impor-

this continent. The opinions of our friends regarding

this number will be found in the next issue of Elect. Age.
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THE ENCLOSED ARC LAMP.

(Continued from page 368.)

Photometric Tests.

The figures given for the candle-power of the lamps
when using different globes are only approximate
on account of the difficulty caused by the difference

in value of the standard source of illumination and

a constant voltage, obtained by the use of several re-

sistance boxes in parallel and all in series with the

lamp. This lamp was recalibrated at frequent intervals.

The inner globes furnished by the different manufac-
turers vary in density, from a globe that will show the

unlit carbons inside very plainly, to a form that is so

dense as to be translucent, but not transparent. This
latter form diffuses the light better than a thinner globe,

although cutting off more light. All the opal globes,

when held up to a window, show a reddish orange color,

the arc, the very marked difference in the color of the

light (the arc being violet around the horizontal plane

and white below it. while the incandescent lamp gave an

orange light even when run above its normal voltage),

the wandering of the arc, and the personal error in com-
paring the lights. In making comparisons of the inten-

sity of the lights we used a pencil photometer, determin-
ing the relative values of the arc and the standard lamps
by means of the shadows cast by a pencil on a white card,

the illumination at different angles being obtained by
raising the lamp with a rope and pulley. If the carbons
were not kept exactly centred, the angle of maximum

Fig. IO.

which has the effect of softening the violet light cast by
the naked arc. The use of a fairly dense opal inner globe
and a light outer globe gives a soft light that is pleasing

to the eye and free from shadows. Figs. 9 and 10, which
are reproductions from photographs, show the shadow
cast when a clear inner globe is used, and the softening

effect of an opal inner globe, which makes a light entirely

free from shadows, not even the side rods showing.
When an opal globe is used, it appears like a solid source
of light. It is this effect that does away with the

shadows of the side rods. The shadow cast by the bot-

tom of the lamp is also made very small, so that the effect

//•AS c.jb.

intensity could be shifted all around. Our figures for the

different angles were obtained by taking the mean of

about ten readings, taken around the surface of a cone
whose slant is the same angle as that of the given angle.

These mean values were then plotted, and from the area

of the resulting curve the value of the radius of a circle

of equal area is calculated. This radius gives the value

of the mean hemispherical candle-power, as the case

may be.

By means of a standard candle (British, having a 45
millimetre flame) an incandescent lamp was calibrated at

Fig. 11.

to the eye is that of a bright, even illumination, appar-
ently as much as the illumination from the naked arc,

although the intensify has been cut down considerably by
the globes. This is due to the fact that a light very in

tense in one spot seems to give no more illumination

than a diffused light of smaller total value.

The distribution given by an open arc lamp is not the

same as that from an enclosed arc lamp. The maximum
in the latter is at an angle of 25 degrees below the hori-

zontal, instead of 40 degrees. The intensity, after de-

creasing, reaches another high value at 40 degrees, but
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THE TRANSMISSION OF ELECTRICAL
ENERGY WITHOUT WIRES.

The student of electro-technics is well acquainted with

the fact that the energy flowing in a wire is measured by
the product of the current strength and electro-motive

force. The means by which we measure this power is a

relative and indirect one. Not only is this true in the

case of an electric current, but doubly true when we
measure gravitation, heat, magnetism or light. We are

forced to institute a method of comparison and refer one
force to another in examining it from a quantitative stand-

point. To speak of the transmission of electrical energy
without wires is to refer to a subject that has always
aroused wonder in the layman's mind. Yet, when we
realize that energy is naturally transmitted through space

without the aid of a visible medium of communication, the

fact that electrical energy can be and has been transmit-

ted without wires should fall in line with many of the oth-

er manifestations so familiar to us. The phenomenon of

gravitation is the basis from which we derive all our units

of physical measurement; yet gravitation itself remains
today an unexplained phenomenon. It is true that at-

tempts have been made to give a reason for gravitative ac-

tion between all bodies in space; the idea of a great ether

ocean having a tide has been advanced, and although we
know that the luminiferous ether is the medium by which
all force is transmitted, the mystery is still as great as

ever and will never be fully understood until we compre-
hend in a better sense the intimate relations existing be-

tween a molecule and its ether atmosphere. Not only

is gravitation an ever-present illustration of energy trans-

mitted without a so-called material medium being present;

but light, heat and magnetism afford additional proof of

the fact that action at a distance is one of the commonest
sights presented to our field of vision.

The immensity of the stress causing gravitation i3 cal-

culated hy Williamson to be equal at the earth's surface

to 4,000 tons to the square inch. The remarks of L-
Sage and Clerk Maxwell, Challis and Lord Kelvin all co-

incide in the belief that action without other than an ether
medium between bodies, is absolute proof that tremen-
dous stress exists in the ether itself. When electrical

energy is transmitted from point to point without wires,

it is only through the close association existing between
the ether and the centre of disturbance that ripples are

set up of greater or less amplitude in this ever-present
medium and transmitted to a device so adjusted that their

reception is indicated by a spark. In other words, if we
create in the ether ocean waves of light having a definite

length and rate of motion, we can reabsorb this energy
to a large extent and use it for the manifestation of

power although a distance of miles may separate the first

apparatus from the second. We do not as yet clearly

understand the circumstances under which energy can be
transmitted economically without the aid of wires. So
far as we have gone effects have merely been produced
which represent a great expenditure and waste of power.

A better knowledge of the function of ether and a clearer

insight into the nature of the multitudinous waves pro-

duced in it by various causes will bring down this higher

study of kinetic optics to a comprehensible and practical

basis. Untold millions of horse-power are being rained

down upon us daily in the form of sunlight. Could some
of this energy be gathered up and saved for use, daylight

itself would provide an inexhaustible source of power
from which we could draw for untold ages to come.

THE DEVELOPMENT OF WATER WAYS.

The present method of transporting freight is one
which manufacturing concerns have become accustomed
to, because they are not fully aware of the facilities

offered by our great American canals. The Schatz sys-

tem of electric haulage along the banks of a canal clears

the way for a vast amount of enterprise. Were water-

power used to supply energy to an electric system of this

kind, it would in nature be so self-contained that it would
certainly represent the acme of cheapness and convenience
in transportation. If some of the inexhaustible fund of

energy ceaselessly pouring from Niagara was turned from
its source and used to move boats laden with freight and
merchandise, along the Erie Canal, the practicability of

this scheme and its success would so strongly appeal to

those controlling the right of way to other canals that the

utilization of an electric system of canal haulage would
be regarded as the cheapest and best method in exist-

ence—the only true solution to a problem of so much
national interest.

YE MERRIE CHRISTMAS.

The good ships Speedwell and Mayflower brought from
England the hardy pioneers through whose energy, resolu-

tion and simplicity of life a solid foundation was laid upon
which rests the pride, prosperity and independence of

the Union. They brought Christmas with them across

the dreary wastes of waters, and as year after year rolled

by heralded its approach by preparations no less than our
own. Fierce battles were fought with savage tribes and
fierce struggles engaged in to procure food and a protect-

ing roof. On Christmas-day the Puritan's home was
decked with garlands of greens and holly and the odor of

browned goose and steaming pudding made the day dear
to the hearts of children and parents. Times may have
changed, but our own appreciation of Christmas-day is as

great as that of the Puritan fathers. In the midst of

their struggles for life and independence they forgot it

not. We say to our friends, rest and participate and
enjoy the fleeting moments as they pass. We wish all

our readers, from the bottom of our hearts, "A Merry
Christmas."
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not as great as at 25 degrees. We can give no explana-

tion of the peculiar form of the curve obtained with clear

glass, except that it is due to the globe, as a naked arc

would seem to have no cause for the uneven curve as

shown. The general variation is shown in a test on the

Manhattan lamp by Houston and Kennelly (Fig. 11).

The comparative distribution of light in both forms of

arc is shown by Table X. The figures given for the open

10 455
20 755
25 1000

3° 9°°
40 990
5° • 838
60 548
7° 465

401
612

871
1000

807

457
188

if

I
•

ML ^

bo

fan

arc are those of Wybauw 1
, Palaz 2 "Industrial Photo-

metry," p. 236.

These are comparative, not absolute values. It will

be seen that the enclosed arc gives a wide zone of illu-

mination that is not far from the maximum.
TABLE X.

ANGLE BELOW ENCLOSED OPEN
HORIZONTAL. ARC. ARC.

o 132 208

TABLE XI.

Clear Inner Globe.

ANGLE FROM HORIZONTAL. CANDLE-POWER.
20 above 89
10 above 8a

° *39
10 below 501
20 below 980

25 below 1397
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30 below 1300
40 below i 355
50 below 1060
60 below 674
70 below 414
Mean hemispherical 850

The actual values witn a clear inner globe, obtained by
us, are shown in Table XI. Replacing the clear globe
with an opal one, we obtained the values given in Table
XII. All of these results are shown graphically in

Fig. 12.

TABLE XII.

Opal Inner Globe.

ANGLE FROM HORIZONTAL. CANDLE-POWER.
20 above 152
10 above 184
o 347

10 below 455
20 below 735
30 below 985
40 below 1050

50 below 969
60 below 855
70 below 734
Mean hemispherical 770

With opal globes, the angle of maximum illumination

is at 40 degrees, the same as in the open arc, and the

reading for 25 degrees was between the values for 20 and

30 degrees. This particular opal globe cuts off at least

10 per cent, more light than the clear globe.

Light Cut Off by Outer Globe.

The amount of light cut off by the outer globe varies

according to the angle for a given globe, as well as for

different globes, the actual figures found being from 34
per cent, to 40 per cent, for the same globe, the highest

value observed for any globe being 50 per cent. This

effect is shown by Table XIII.

Angle below horizontal

O

20

TABLE XIII.

Candle-Power. Candle-Power.
Opal inner globe. Opal inner and outer globe.

184 123

844 442

40 1 1 IO 568
60. 327 180

Mean hemispherical 652 380

Holophane Globe.

This is a globe of clear glass, made with vertical

grooves inside and horizontal grooves outside. It is from

the design of Blondel, and theoretically each groove has

a different outline through its section. ' The object is

to get as near a perfect diffusion without loss from ab-

sorption as possible. Practically, the globe is made in

several zones having the same form of groove through-

out a given zone, but different in the next one. The
most noticeacle change we observed from its use was in

the horizontal diifusion. For a given angle, the readings

in different directions around the lamp were very nearly

alike, whereas in the ordinary globe these readings were

sometimes in as high a ratio as 1 to 3.

TABLE XIV.

Candle-Power. Candle-Power.
Candle-Power. Clear globe and Opal globe and

Angle below horizontal. Clear inner globe. holophane. holophane.

171 9 6 J 37
IO.

20.

25-

3°-

40.

380.

974.
1289.

"73-
1278.

335
496
783

1043
I2 55

252
6 39
820

95°
11 16

50 1 08 1 1051 915
60 707 852 707
70 600 629 604

Mean hemispherical.. . 854 776 700

The effect of the holophane globe on the distribution

is shown by Table XIV, and Fig. 13.

The holophane globe, therefore, reduces the light

through a clear globe only 9.2 per cent. This seems very
small, but a test given in the Electrical World, Nov. 10,

1894 (Digest), gives two values, 13 per cent, and 9 per
cent.

The appearance of the globe to the eye is different

from the opal globe; it has a whiter looking light, and
appears darker in portions, whereas the opal globe ap-

pears of even brightness. A comparison of Figs. 14 and
15 with Figs. 9 and 10 shows this. Really, none of the

globes are exactly of the same brightness all over, as, in

the development of the negative, only a portion appeared
at first, and not the whole area.

The combination of opal and holophane given above
reduces the mean hemispherical candle-power 18. 1 per
cent from that given through a clear globe.

To sum up, we find

:

For two clear glass globes, allowing 5 per cent, to 8

per cent, absorption for the outer one, the watts per
candle are about 0.5, and the candles per watt 1.9;

With opal inner and clear outer, watts per candle 0.56
to 0.60, and candles per watt 1.7 to 1.5;

With both inner and outer opal, watts per candle 0.9
to 1, and candles per watt 1. 1 to 1.

Also, the efficiency from the use of the holophane
globe was but little less than with the ordinary clear

outer globe, some of the latter not appearing to be of

good quality. -

Light Cut Off by Deposit on Inner Globe.

The advantage of long life, obtained by the use of

larger diameter or greater length of carbon, is reduced
by the fact that the deposit formed on the inner globe
cuts off considerable light. In the early part of the run
this is not objectionable; but it would seem advisable not

to have a run of over 130 to 140 hours. The deposits all

varied in density in the same general ratio, the thickest

being at the top, and the bottom slightly heavier than
the middle. The coating was analyzed, and found to

contain ferric oxide at the top, silica all over, and car-

bon dust at the bottom. In some cases it was impossi-

ble to clean the globe properly without the use of water.

(We are informed that the New York Edison Illumina-

ting Company requires its trimmers to carry extra globes
with them, so that if any are still hot, the use of a wet
cloth is not required until they can be cooled, the extra
globe being substituted.)

The two globes shown in Fig. 16 show a deposit in one
case that came from the brass cap, fusing into the glass

so that water would not remove it; in the other it is a

deposit of carbon, also fused into the glass. The carbon
rod had burned to an angle of nearly 45 degrees, and the

particles were projected right along this line.

The amount of light cut off by deposits on inner globe
is shown by Table XV. As the arc is low down in

the globe at the end of the run, the deposit at top has
little effect. The middle and bottom are the important
parts.

TABLE XV.

TEST. TOP OF GLOBE.

a 30 p. ct.

b 48 "

c 60 "

MIDDLE.

20 p. Ct.

l8 "

14 "

BOTTOM.

20.5 p. Ct.

16 p. Ct.

i. For a full description of the " Holophane Globe" see Elec-

trical World Jan. 23, 1897, by E. L. Elliott.

Insulation of Lamp.

The tests made were with the tail-piece as one ter-

minal, and the rest of the lamp in t*irn as the other, the
terminals of the lamp itself being included; also, be-
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tween the shell and the lamp, terminals. Only lamps
Nos. 4, 5 and 7 were completely insulated.

Conclusion.

To sum up, we find these advantages of the enclosed
arc over the open arc lamp:
Long life, and consequent saving of carbon, trimming

expenses and annoyance from frequent renewals;
Pleasant light, free from hissing and spluttering, and

with very little flickering;

SOME REMARKS ON HIGH GRADE ELECTRIC
LIGHT AND POWER SPECIALTIES.

A great deal of trouble has of late been experienced
by electrical contractors and supply houses in obtaining
certain classes of electrical apparatus of a really first

grade quality. When a buyer stops to examine his pur-

chase he in many cases finds that the article has been con-
structed of an inferior quality of material and loosely

thrown together, most likely by inexperienced boys who

Zimdars & Hunt, two and three wire, single and double throw switches.

Absence from flying dust and sparks, and fireproof know nothing of the function of the article they are mak-
ing and care less.

This very undesirable state of affairs has primarily been
due to the recent depression in business with the conse-

quent scramble to cut prices and get orders; but as the

manufacturer has operating expenses to pay, and in some
cases aims to get a little profit out of his business the
logical result is that the quality of the product is cheap-
ened and the purchaser is the actual sufferer.

-BuLthe repu^Ubljecontractor or supply man has a repu-

qualities resulting from the use of two globes;
Being run on the incandescent circuit, there is no

danger from high potentials, and no need of an auto-

matic cut-out;

Simplicity of mechanism, and consequently, less need
of repairs.

Brookville, Ont. —A rumor is current that an electric
m'ii. ill* V,n V--i1^ ir- *' .ni-in(i_
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tation to 6ustain and hopelessly looks about for some
remedy.
To them it will be gratifying to learn that there are

still a few manufacturers who have steadfastly refused to

cut their prices down to that point where a reduction in

quality becomes a necessity, and who are now offering

apparatus of a quality far in advance of anything hereto-

fore offered, and at tempting figures ; notably among
these being the firm of Zimdars & Hunt, of 127 Fifth

avenue, this city.

can have no difficulty in selecting the exact lug his re-

quirements call for.

The back connections shown represent a radical depar-
ture from existing methods, making a distinct step in ad-
vance that no manufacturer before has dared to take.

Anyone familiar with the difficulties encountered in work-
ing soft copper on testify to the progressive spirit of this

concern and their determination to keep their produc-
tions in the lead, when it is stated that this is the metal
that they are now using for their back-connection studs
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This concern, one of the oldest and most reliable in the

business, have approached the problem of getting prices

down from another direction, namely, by the introduction

and use of new and improved machinery and the employ-
ment of none but skilled and experienced mechanics.
This, supplemented by the perfect system in force at their

factory, accounts for the fact that they are now supply-

ing their Electric Light aud Power Specialties of a quality

unknown heretofore at prices one has been used to pay-
ing only for the lower grade articles.

the best grade of Lake copper, specially drawn for the

purpose. The special machinery installed for threading

this copper alone has cost a very considerable figure.

Before closing this catalogue the reader should not fail

to note the instrument switches shown and compare them
with those that he has been accustomed to using.

Catalogue "C" deals exclusively with Automatic

Switches and Motor Starters, a variety of types being

shown, each specially designed for its particular purpose.

Many unpleasant experiences with devices of this kind

Removable Fuse Holders.

In their catalogues just issued, a fund of useful infor-

mation to the buyer will be found. Catalogue "A,"
dealing with knife switches, switchboard fittings, etc.,

covers this line thoroughly. Starting at the beginning

with the standard type and knife switches, the other arti-

cles follow along in their logical order. Many things in

this catalogue will make their impressiun on the reader;

a variety of switches are shown suitable for all purposes

—

single break, double break, quick break, high voltage,

low voltage, and so on. The great variety of connect-

ing lugs illustrated and listed here will appeal with special

force to the supply man who has had to content himself

heretofore with a mixed assortment, very few of which
were alike and totally unsuitable for his customer's needs.

Here he will find them of all sizes and types and suited

for all classes of work, listed in such a manner that he

Removable Fuse Holders.

which have been placed on the market from time to time

can be recalled by many of our readers, and they will

doubtless be glad to become acquainted with this line of

apparatus, the serviceability of which has been demon-
strated.

These articles have now been on the market and under
the vital test of actual use a sufficient length of time to

demonstrate beyond a doubt their many points of excel-

lence and their absolute reliability in every respect. The
half-tones in this catalogue show very clearly their main
features and a good idea of their mode of operation can

be formed from them. Complete price lists of all sizes

can be found under this cover. These devices are

adapted to all forms of service where automatic starting

is desired, elevator, pump, crane, etc., and further made
for use on either direct or alternating current circuits.
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This concerns Catalogue "B," dealing with panel

boards, slate cutouts, etc., is still in the hands of the

printer, but if it covers its field as completely as the

two catalogues above discussed, nothing further can be

desired.

In conclusion we can but advise those of our readers

who are desirous of being supplied wih electric light and
power specialties of the very highest grade, at prices no
higher than those usually paid for inferior articles, to

communicate with this house, Zimdars & Hunt, 127 Fifth

Avenue, New York.
Copies of catalogues will be sent postpaid to those of

the trade interested, upon receipt of business card.

eighty horse-power up. In their construction, which is

of the highest grade, every care is taken that a machine
shop offers to turn out a well-fitted, strong and reliable

heater. The efficiency and durability of this device has
stamped it among consumers as the " ne plus ultra" of

heaters, that will save users its cost many times over
during the long period of its usefulness. Every heater
is guaranteed and its manufacturers have taken the great-

est pride, not merely in selling it, but in constructing it

upon the best scientific principles of the day. The pat-

tents were granted in United States last July and recently

in Great Britain. A large number of the heaters are in

successful operation.

One of the Many Methods of Connecting the Improved Berryman Feed-Water Heater.

THE KELLEY PATENT IMPROVED BERRYMAN
WATER-TUBE FEED-WATER HEATER

AND PURIFIER.

The dollars and cents saved by the use of a well-con-

structed and efficient feed-water heater is evident to the

novice in steam engineering. It has been a difficult mat-

ter to overcome the expansion and contraction which is

inevitably associated with a feed-water heater. The
Kelley Patent Improved Berriman, manufactured by Ben-
jamin F. Kelley & Son, 91 Liberty Street, New York,

and of Philadelphia and Boston, is known by all engi-

neers of prominence to have overcome, by its special con-

struction and use of the U-shaped brass tube, the above
fault. In this device, not only is expansion and con-

traction successfully annihilated, but the heater is sup-

plied in addition with a steam jacket and a settling cham-
ber. The economy derived from this system is obvious.

The exhaust steam jacket embraces a settling chamber
and heats the water to nearly the same temperature as

the exhaust. By this means all foreign matter falls to

the bottom, but the clarified and heated water passes on-

ward to the boiler. For use in connection with con-

densing engines, the Kelley Patent Improved Berriman
will successfully withstand any form of competition.

"The exhaust steam being in the shell, which is many
times the diameter of the exhaust pipe, there is no dan-

ger of any back pressure. The vacuum will, in fact, be

increased, if anything, the heater acting in a manner as

surface condenser. When used in connection with a

condensing engine, the heat of the feed water will de-

pend upon the vacuum. The higher the vacuum the less

heat there will be in the feed water. " In use with non-con-

densing engines the water is delivered at the boiling

point to the boilers. The sizes of heaters made vary from

The electric show next May will eclipse the show ot

1896 in every particular. The interest manifested by the

trade in general is evidence that the last show was a

great success, and they evince their appreciation by their

interest in the coming show.

Chas. S. Pease, for a number of years with the Interior

Conduit Co., and an M. E. of note, is now eastern repre-

sentative of the Sterling Co., 126 Liberty Street. He will

become the manager of the eastern branch of this com-
pany on and after January 1.

THE MEASUREMENT OF CURRENT.

LESSON LEAVES
FOR

THE AMERICAN SCHOOL OF ELECTRICITT.

BY NEWTON HARRISON, E. E.

In order that currents may be measured with accuracy,

either for purposes of comparison or direct use, certain

methods must be adopted which maybe generally classed

under the following headings:

_,, ~, , ( Volume Voltameter
Electro-Chemical,

j Metal <<

Electro-Thermal,
Electro-Magnetic.

The electro-chemical, as defined by its title, is one

closely allied to certain chemical reactions produced by

the passage of a current through a solution. It is there-

fore possible to review the means by which a current

passing through an electrolyte, either of metallic salts or

(a)

(b)

(c)



Deobmbkb 25, 1897.] THE ELECTRICAL AGE. 383

water, produces effects of a reliable and visible nature

capable of immediate measurement.
The electro-chemical method calls into use a simple

form of instrument called a voltameter.

Voltameters, while serving the same purpose in this

case, are divided into two kinds—the volume voltameter

and the metal voltameter.

A volume voltameter consists of a glass vessel contain-

ing a conducting liquid in which is immersed two narrow
plates of platinum called electrodes. Upon passing a

current through this instrument, the liquid (a weak solu-

tion of sulphuric acid), becomes decomposed and a mixed
gas is evolved, composed of oxygen and hydrogen. The

greater the current applied to the voltameter the more
rapidly is the gaseous mixture set free. Each unit of cur-

rent is capable of producing equal quantities of oyxgen

is placed over the jar containing a tube and the two elec-

trodes. If the jar be filled with acidulated water and in-

verted into the half-filled basin, the jar will remain full;

but when the two electrodes are attached to a source of

current decomposition ensues and the gas forces the water
out.

The number of cubic inches or centimeters of gas re-

maining between the level of the water and the bottom of

the jar can be at once determined.

A metal voltameter consists of two electrodes dipping
into a solution of metallic salts. If the electrodes or

plates are of copper, a solution of copper sulphate will be
most satisfactory. Upon passing a current between the

two electrode*, pure copper is deposited upon the neg-
ative electrode. If the negative plate is weighed before
and after the experiment, and the time in minutes and

u-««
Metal Voltmeters for Measuring Currrent.

;.'
1

Volume Voltmeter, for Measuring
Current.

Volume Voltmeter., for Measuring
Current,

Hot Wire Amperemeter.

and hydrogen, or equal volumes of gas are produced by
equal currents flowing for an equal time. Thus it may be

proven that the strength of the current is proportional to

the number of cubic inches of gas developed in one
minute. If by previous experiments the volume of gas
set free from water undergoing electrolysis be ascertained,

the strength of current corresponding to a given volume
of gas may be used for all future experiments. A volume
voltameter may be constructed by means of two copper
plates, a glass jar and a deep basin.

The number of cubic inches or cubic centimeters of the

jar must be determined. A scale is affixed to the side of

the jar denoting this capacity in graduated steps with the'

zero mark at the bottom of the jar. A wide cork or cover

seconds carefully noted, the amount of copper deposited
each second or minute is quickly determined in grams.

A repetition of this experiment will prove that equal

currents always deposit equal weights of the same metal.

The current Sowing between the plates can be computed
by calculating the weight of the metal, in grams, deposited

per second.

One ampere deposits 0.32709 milligramme per secend;

therefore, knowing the weight actually deposited, the true

current in amperes is obtained by division.

A coulomb being equal to an ampere flowing for one sec-

ond, the above method calls for the number of coulombs
per second.
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The ampere balance, invented by Sir Wm. Thomson
(Lord Kelvin), depends upon a very simple principle for

its action.

A pair of coils are placed side by side and another pair

placed above, but balanced like a pair of scale pans on
two fulcrums, both being connected rigidly by a bar or

pair of bars. The repulsion and attraction are compen-
sated for by weights, which increase the range of the in-

strument or diminish it. The weights are slid along an

arm and thus bring about a balance. The coils are cali-

NEW STANDARD OPEN CIRCUIT DRY BAT-
TERY.

The Standard Dry Battery is the production of Mr.
William Roche, of 259 Greenwich Street, N. Y. Mr.
Roche has made dry batteries for the past nine years and
his ability to place upon the market a dry battery of ex-

ceptional quality is universally recognized. He claims the
" Standard " is the strongest, quickest to recuperate and
the most durable dry battery on the market. Mr. Roche

Steel Yard Amperemeter.

brated so as to give a variety of readings, dependent upon
the weights, and the extent of correct readings runs into

hundreds of amperes. Its great advantage lies in the fact

that it can be used equally as well for alternating cur-

rents.

Ampere meters are of a variety of shapes as well as

kinds, but the majority work on an exceedingly simple

principle, as previoasly described.

(To be continued.)
i _____

QUESTIONS FOR REVIEW.

The Measurement of Current.

(1) By what methods can a current be measured?

(2) What is a voltameter, and how many kinds are

there?

(3) (a.) Describe a volume voltameter,

(b.) Describe a metal voltameter.

(4) How is a hot-wire ammeter constructed?

(5) Is heat developed in proportion to the strength of

current?

(6) Upon what principle do electro-magnetic ammeters
operate?

(7) What is the principle upon which a DArsonval
galvanometer works?

(8) How can a recording ammeter be constructed?

(9) Define the electro-chemical equivalent.

WIRELESS TELEGRAPHY.

After months of experimenting, the U. S. Electrica

Supply Co., of 120 Liberty street, New York, are now
placing upon the market a complete line of apparatus for

wireless telegraphy. Mr. W. J. Clarke, the general man-

ager of the company, was the first in this country to give

a public exhibition of the Marconi system, and states

that the apparatus which his company is manufacturing is

not only low in price but it is in many ways a great im-

provement on the Marconi system.

The Standard Dry Battery. Dynamometer.

made the M. E. S. Co. batteries until this fall.

Before he became connected with M. E. S. Co. he

made these batteries at his works in 62d Street, N. Y.,

and afterwards in 1891 he moved to 46 Cortlandt Street,

making the first dry batteries for M. E. S. Co. Mr.
Roche made the dry batteries that were sent to the

World's Fair, and called the Exeter dry battery, and
were made for the E. S. Greeley & Co., and selected as

the best out of 200 exhibits by the board of 200 expert

electrical engineers appointed by President Cleveland.

It will be remembered that this dry battery was used in

connection with a Victor key to open the World's Fair

by President Cleveland. Mr. Roche resigned from the

M. E. S. Co. in October and began the manufacture of

dry batteries in November.

We have received an invitation from Messrs. Godfrey,

Harrington & Olson, 15 Cortlandt street, New York, for

their annual reception at the offices of "Habirshaw" wire,

Friday, December 31, from one to six P. M. Patrol wag-

ons and cabs for the convenience of friends.

WESTON STANDARD—a tiiUW
PORTABLE DIRECT READING

VOLTMETERS and

WATTMETERS
FOR ALTERNATING AND DIRECT

CURRENT CIRCUITS.

The only standard portable ln«lru-

menli of the type deserving

this name.

Write for Circulars and Pric* List*

8 and 9.

WESTON ELECTRICAL INSTRUMENT CO.

114-120 WILLIAM STREET, NEWARK, H. J. *
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EDISON JR
IMPROVED INCANDESCENT

LAMPS.
VACUUM

Improved to the

highest degree at-

tainable.

IMPROVED
Carbons never be-

come Red.

LIGHT
Guaranteed 600

Hours.

STANDARD
CANDLE

POWER.

Concentrated

Brilliant

White

Light

Never Clouded by

disintegrated Car-

bons.

NOTWITHSTANDING THE GREAT SUPERIORITY OF THESE
LAMPS THE PRICES HAVE NOT BEEN INCREASED.

NO ELECTRICIAN WHO CONSULTS THE BEST INTERESTS OF
HIS PATRONS, WILL USE THE OLD FASHIONED LAMPS

SINCE THE ADVENT OF THE EDISON JR.

THOMAS A, EDISON, JR.,

General Offices and Salesrooms. 96 BROADWAY. NEW YORK, U. S. A.

BOSTON, 60 STATE STREET. SANTIAGO DE CUBA.
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Do You Want
HIGH GRADE

KNIFE SWITCHES
HIGH GRADE

SWITCHBOARDS
HIGH GRADE

PANEL BOARDS
HIGH GRADE

AUTOMATIC

SWITCHES
High Grade

Automatic

Motor

Starters
IF YOU DO, SEE THAT THEY HAVE OUR NAME ON THEM. THE NAME

IS A GUARANTEE OF THE QUALITY. PRICES NO HIGHER THAN
USUALLY ASKED FOR INFERIOR ARTICLES.

JUST OUT
CVTVLOGUB A -KVIFE SWITCHES, SWITCHBOVRO CATALOGUE C.-AUTOM 1TIC SWITCHES \\n AUTO.

FITTIXGS, ETC. MATIC MOTOR STARTERS.

ZIMDARS & HDNT. l2UJ™iv.P
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WIRES AND CABLES

FOR EVERY SERVICE.

For Underground, Aerial and Submarine use,

"Safety" Wires and Cables have the indorse-

ment of some of the largest users in the

United States. sswifisassffiifi

1,000 Miles Underground, Rubber and Lead-Incased "Safety" Cable now in use in Hew York City.

800 Miles Underground, Rubber and Lead-Incased "Safety" Cable now in use in Boston.

100 Miles, 1,000,000 CM., Underground, Rabber and Lead-Incased "Safety" Cable in use by The Union Trac-

tion Company, Philadelphia.

400 Miles Underground, Rubber and Lead-Incased "Safety" Cable now in use in Chicago.

Write for our booklet containing the experience

of users _—^mm.

Safety Insulated Wire & Cable Co.

225 to 239 WEST 28th STREET, NEW YORK.

LEONARD F. REQUA, General Manager.

#
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. CO.* Ltd.

IS AND MANUFACTURERS OP

GAS,

ELECTRIC,
AND

COMBINATION

FIXTURES,
LICENSED

TO MANUFACTURE ELECTRIC
A\D COMBINATION FIXTURES

269-281 STATE ST.,
NE
^.rj:- BROOKLYN. N. y.

[14 4N0 116 WABISH AVE., CHICAGO, ILL.

A. L. BOCART CO.
Successors to A. L. BOGART.

50 East 20th Street, - New York.
MANUFACTURERS Or

THE BARTHOLDI AUTOMATIC.
Frictional Machines. Multiple Burners.

Dynamo Gat Lighting Torches.

Telephone No. 507 18th 8t.

JlD YOU EVER hunt for a Drill or Diill Gauge?

Question :—What do you think of the

WE IMS DRILL CASE?
Answer :— It is an absolute necessity in

every machine shop.

It has s ;xty round bottomed receptacles,

from No. I to No. 6o, No. i holding 16
and No. 6o about 200 drills.

It is a I 'KILL GATJGF, h?s hardened
and accurately ground bushings ipposiie
each receptacle.

It gives tl e sze of each drill in decimals
opposite each bushing.

It tells you the exact size of drill to use for

all standard taps.

You see at a glance every drill in the case.

The cover, thrown down, will not slam,

and raises at a tip of the finger.

t is an ornament. All in all it is a g<-od thing.

Jast iron, nicely japanned and ornamented.

LOUIS T/WEISS,
286-288-290 GRAHAM STREET, BROOKLYN, N. Y.

Successor to
Wbiss Bros.

THE WARD ORCHESTRA LAMP

Can ba readily Clamped to Music Racks.

GIVES you the quantity of light desired.

GIVES you the light where you want it.

JUST the thing for PULPITS, PICTURES, ORCHES-
TRAS. Etc.

Wi also Manufacture thc

KINSMAN DESK LAMPS and PORTABLES,
THE DILLON ELECTRO-CALCIUM LIGHT.

THE SAFETY WIRE HOLDER,
THE WARD SPARK ARRESTORS.

Send for Catalogue.

McLEOD. WARD & COMPANY.
27 THAMES STREET,

Mention The Electrical Ag*.
.NEW YORK.

National

Conduit and Cable Co.
Original Manufacturers and Patentees of

PAPER INSULATED CABLES
AND

CEMENT LINED PIPES
For all classes of Electric Service, Electric Kailwaj,

Light and Power, Telephone and Telegraph.

At least three-quarters of the underground cables ordered

in the United States during 1896 and 1897 are paper in-

sulated. Our strongest endorsement is found in the fact

that our competitors are endeavoring to put cheap imita-

tions on the market.

BEWARE OF INFRINGERS.

If you want the best, .i,:!:,
1

:;:,. communicate with us.

Main Office, Times Building, New York.

branches:

CHICAGO, Rookery: PHILADELPHIA, Betz Bldg.; BOSTON. Ames Bldg.
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THE GORDON PRIMARY CELL speaks for

itself, and we speak for it by gnar- ^ \
anteeing it as represented, and
others speak for it because

they have fonnd it to be

eyer7r
r

e

e

spect

d ^ \^vVV '
CT" _<\\^\.V> by Fire Alarm,

Police Signal, Tele-

phone, Telegraph, Rail-

road and Marine Service.

For Testimonials, descriptive cir-

cular and price list, apply to

Gordon-Burnham Battery Co.,

82 to 86 WEST BROADWAY, SEW lORR

Gas Lighting by Electricity.
Sialic Electric Machines and

Burners for the Multiple
System.

CHARLES H. HINDS,
MANUFACTURER,

13th and Hudson Sts., N. Y.

TRIO BUILDING.

General Electric Co.'s

HEW X RBY TUBE
With Automatic Vacuum Regulator.

No more Troubles from High Vacuum Tubes.

SIMPLE AND EFFICIENT.
Keeps Vacuum Adjunted Automatically. Can not

run too high in Vacuum for Operation. Lire
practically unlimited.

Roentgen.Ray Exciting Apparatus: Thomson
Inductorinms, Thomson Roentgen-Ray
Transformer Sets, Fluoroscope6, etc.

Catalogue No. 9050.

Miniature Lamps: Candelabra, Decorative,

Battery and Series. Catalogue No. 9044.

Edison Decorative and Miniature

Lamp Department,

(General Electric Co.)

HARRISON, NEW JERSEY.

WATER WHEELS
TURBINE WHEELS, for Heads of 3 to 220 feet.

CASCADE WHEELS, for Heads of 50 to 2000 feet.

Suited to all Water Power Purposes.
Pamphlet of either Wheel sent free. State your Head.

JAMES LEFFEL & CO. Springfield, Ohio, U.S.A.

Telephone * Books.

How to make Telephones, and all

abont them.

SEND FOR LIST.

ELECTRICAL AGE, - World Bldg., N. Y.

fli

DRY BATTERIES
A HIGH-GRADE BATTERY

AT A FAIR PRICE.
I have made 1,250,000 dry batteries for other Companies, am now

making the "New Standard" for myself, the result of over eight years'
close study, and is absolutely the highest grade on the market.

Specially constructed for all open circuit work; will guirantee it is beyond
companion with any other cell for

Economical Telephone Service.
Give it a trial, be convinced and begin to save money on battery account.

A comparative test with any o;her battery will prove above statement correct.

Please write for Prices and Trade Discounts.

259 Greenwick Street,

NEW YORK.William Roche
AGENTS WANTED IN ALL LEADING CITIES.

KOCkliNU OUA1L.S. DUMPING GRATES.

bend tor Ciroolar. Mention "Tax Aax."

THE BEST AND CHEAPEST

GRATE-BAR
FOR ANY KIND OF FUEL.

W. W. Tuppcr & Co.,

39 & 41 Cortlandt St., New York.

Taylor Bldg., Room 131.

A little

telephoning

saves much

traveling.

24,000
Telephones in actual use

in Now York City,

NEW YORK TELEPHONE CO.,

!5DeySt. 952 Broadway. 115 W. 38th St.

LIEBER'S TELEGRAPHIC CODE,
THE STANDARD CODE OF THE WORLD. Price, $13.00.

Contains 75,000 code words with phrases, numbered 00000 to 74 999. Used by the LEADING BANKERS AND MERCHANTS
throughout the world, and acknowledged the best code extant. Over 3,000 sold since date of issue, January. 1S9(>. THE ONLY.
CIPHER CODE ever offered the public in connection with which each purchaser receive*} bi-monthly a list of those using it.

LIEBER'S APPENDIX. Price, $10.00.
Contains 25,000 code words of blank tables, numbering 75,000 to 99,999.

LIEBER'S HANDY TABLES. Price, $2.50.
Contains 10,000 code words of blank tables.LIBBER aPTJTBXjISHIIoJCS-

i
3 STOVE 8TBLET. .XEW
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Si "Institute" or "Eclipse" Single Stereopticon
Is arranged for use with my Automatic Electric Arc Lamp on any low tension continuous current of about 115 volts.

Price, Including a

variable resistance

coil frame and one se-

lected ^size"Darlol"

objective,

$120 00.

This outfit is especi-

ally adapted forscien

title and educational

purposes by means of

pictorial representa-

tions given in the lec-

ture rooms of colleges,

etc.

The above lantern will also admit my " Bijou" electric arc lamp (hand feed) which may be used on either the Direct (115 volts)

or Alternating Current (52 volts). Note—A well constructed carrying case is included at the above price, viz., $120.00,
Send for my illustrated Catalogue No. 2.

CHARLES BESELER'S SON,
SUCCESSOR TO CHAS. BESELER Established 1882.

Patentee and Manufacturer of High Grade

STEREOPTICONS and MAGIC LANTERNS
Adapted for Electric Light, Lime Light and Oil Light.

telephone call. i62» gpRuvG. 218 Centre Street, near Grand, New York City.

L J. WING & COMPANY,
-) SPECIALTY (-

WING GAS ENGINE.

WING'S DISC FAN.
With Electric Motor DtrecUConnected.

ISOLATED ELECTRIC LIGHTING PLANTS,

USING GAS ENGINES FOR POWER.
MANUFACTURERS OF AND DEALERS IS

Marine Gas Engines,

Motor Wagon Gas Engines,

Stationary Gas Engines,

High-Speed Steam Engines,

Electric Motors and Dynamos.

OFFICE AND SHOW ROOMS:

109 LIBERTY STREET. NEW YORK.
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AWARDED THE HIGHEST MEDAL AT THE WORLD'S FAIR FOR SUPERIORITY OF CONSTRUCTION

Tie Strongest, Easiest Riding, and most Economically Maintained Truck in nse.

Adopted as Standard by the Largest Electric and Cable Railways in the United States.

FOR PRICE LIST, DESCRIPTIVE CATALOGUE AND BLUE PRINTS, APPLY TO

SALES OFFICES.-

The PECKHAM MOTOR TRUCK AND WHEEL CO., ^wrm^^^**^
BOSTON—Exchange Building, S3 State Street.
CHICAGO— 1626 Mar«a»tt^ BnlUlng.
PITTSBURGH—713 Hamilton Building.

Work* at Klngiton. N. Y.

PHILADELPHIA.—420 Walnnt Street,

6AX FRAXCISCO—123 California Hlroet,

LONDON—39 Victoria St., WedmLnater,
London, 6. W.

I 251-2^3 WilliAm &.$**&« tomiKjmi0/ii(.

BARGAINS FOR CASH.
Bells, 2 1.2 in.,

Batteries. .

Annunciator Wire,

20c Key Sockets, L-H.,

20c

20c

. 8c

Cleat Rosettes, 8c

R. C. Wire, No. 14, per 10 ft., 8c
PORCELAIN SHADES and HOLDERS.

TBY OUR PRICKS O.V GENERAL SUPPLIES.

COLUMBIA ELECTRICAL SUPPLY CO.,
SALES AGENT FOB

General Electric Co.
Partrick & Carter Co.
Connecticut Telephone A Electric Co TELEPHONE, 811— 18th

329 FOURTH AVENUE.
NEW YORK.

FULLS...

Is most comfortably reached

by the magnificent fast

through trains of

'America's Greatest Railroad,"

New Tut Central

& Hudson River Railroad.

Only 9 l
i hours from New York

New York Central.
Only I 6 hours from Boston

New York Central.
Only 6Vi hours from Albany

New York Central.
Only 4 hours from Syracuse

New York Central.
Only 2K hours from Rochester

New York Central.
Only 1 3K hours from Montreal

New York Central.

by the

by the

by the

by the

by the

by the
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"Your plan possess a great deal of merit."
—Hon. Chaunccy M. Depew.

UNCLE sum
IS THE

WEST SUYEB
OF ELECTRICAL GOODS

IN THE WORLD.

DO YOU WANT TO SELL n
TO THE GOVERNMENT I

Writo (on your letterhead) for particulars.

CommiNal Intelligence Department,

Associated Trade & Industrial Press,

lOTH YCAM.
WASHINGTON, D. C.

PRENTISS CLOCKS,
CALENDARS

AND TIME SWITCHES
Send far Catalegae No. 2897.

The Prentiss Clock Impyeicnt Co,

Depi.X, *9 Dey St., New York

A. T. SMITH'S
ELECTRIC IAVA

GAS BURNERS,
Interior Telephones,
Burglar Alarms. Bells, and

Klectrio Light Wiring

6 W. 14th ST., NEW YORK.

IT PAYS TO GET THE BEST.
EDWARD BONVILLE,

Manufacturer of All Kinds of Slate for Electrical Purposes.

BASES for KMl'K SWITCHES, DISTRIBUTING HO Wilts and K\VIT( HRO \RRS in * LL BIZFI
ALL KI.\DS OP FIMHHKN l\ PLtIN AM) V \ vMKI.KIl BLACK UK >l \ HIII.KIZKI)

riM-HI> \\ ALL FIXE COLOR*.

P. O. LOCK BOX 24, FAIR HAVEN, VERMONT.

WM. MARSHALL,
MANUFAClURt.lt OF

ELECTRIC CONDENSERS.
STANDARDS A SPECIALTY.

709 LEXINGTON AVE. NEW YOPK

<9«OOOOOO0OOOOf»*y>©0«f»O©r5FV^

C ^HlfiL typewriter bargains, 2
i: «M[^J DL. Practically new Hrmlnglona, i
^ W^^»KH Caligraph,, Smith-Premier.,

-fjV |^H HaMiaoodOin.t'., llrn.aaore., ^
C fully guaranteed, onh $20 to 5
C »&«—Cost $100. Good ma- £
f v4aS B| chines rented $4 m-nthly (\
CtfM ^P Frit Handsome Colored -^^^ Prut List. Also, list of Ke- *
^ ™JH»»a"wJ^"^^ vised Amrriean Stamlartl 1'it- J
C man Shorthand Books, arraneed for self-instruction. 3
C Cenwllditcd Typewriter Bxcfcuge, -li B'iut, N. V. J

HOW TO SECURE A

PATENT.
We have established a bureau in connection with

our jotraal for the purpose of ptoeuring Patents for
our customers, or others. This branch is in charge
of our counsel, John Henry Hull, room 164 Times
Building, to whom all communications sht'uld be
addressed. The Government fee is $35- payable
$15 when the applicalion j. made, and $20' when the
Patent is granted. To this we add our fee $10
and upwards, for a simple specification, according to
the nature of the matter. Send a model, or a simply
worded narrative of your invention, and the proper
documents will be mailed for your signature.
When the patent is granted we will give it an

illustrated notice, gratis.
Trade-marks registered, and copyrighis procured

tor $5, in addition to tne Government fee

The Electrical Age Pub. Co.

SPECIAL CHRISTMAS AND NEW YEAR OFFERS.

Illustration Full Size. (Open Fair

SOLID SILVER WATCH,
OR GOLD-PLATED, (Hunting Case),

Stem Winder and Setter.

This is a Beautiful Watch and will wear

well and warranted perfect. One of these

Watches including One Year's subscription to

the Electrical Age will be mailed, postpaid,

on receipt of $5.00 cash, postal, or express money

order. Present subscribers can have the above

Watch by sending us $3.00, or $3.50 for Gold-

Plate, Hunting Case Watch.

I Muslim ion Full Size.

NICKEL WATCH,
OPEX PACE, STEM WINDER AND

SETTER.

This is a Beautiful Watch and will wear

well and warranted perfect. One of these

Watches, including One Year's subscription to

the Electrical Age, will be mailed, postpaid,

on receipt of $3.00 cash, postal, or express

money order. Present subscribers can have the

above Watch by sending us $2.00.

L.T. SHIELD

Illustration Full Si/e.

GOLD-PLATED WATCH,
STEM WIXDKR \>D BBTTBB, xTiMMRD

(\111eric11n) MOVEMENT, Full Jewelled and first-

In everv particular, and recommended by the
President of ELECTRICAL AGE. Engine Turned
or Fnncv Hunting t'nse as desired. We will send

legant Watch, postpaid, on receipt of j».1 OO
in postal note, or express money order, includ-
ing D.\E YEAR'** subscription to ELEC-
TRICS L AUK. On receipt of «M OO we will send
Electrical Age Six \lonihs and above Watch We
can send a SOLID OOLO-PILLBD C48R, warran-
ted for IO Yenrs, for ftS.SO extra, added to above
figures. Present subscribers can have the above
Watch in Plate by sending us S3 50.

Address THE ELECTRICAL AGE PUB. CO., World Bldg., New York.
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Enclose Blank bslow, properly filled out, for one of the

Watches shown on page X.

FILL OUT AND MAIL TO US.

O o

SUBSCRIPTION PRICE.

Payable Strictly
J

i Advance,

For United States, Mexico and

Canada,

For one year, - - $2.50

For six months, - - . 51.25

Foreign Countries in the Postal

Union and Australia,

For one year, - - $3.50

O Q

The Electrical Age Publishing Company, pnbiishm,

WORLD BUILDING, NEW YORK.

/ enclose here'.vith _ ...—.Dollars,
liK) '

for vshich send me' the ELECTRICAL AGE for

from

Name. _._
*

Address _....

SUBSCRIBERS WILL KINDLY SEND ONLY 1 OR 2-CENT STAMPS WHEN

REMITTING FRACTIONS OF A DOLLAR.

THIS
1 IS THE
BOILER

ROOT IMPROVED WATER TUBE BOILER.

Selected by leading Electric Light Plants and Street Railway Companies throughout the 1'nited State.*.

The following are the acknowledged requirements in water-tnbe boilers : Straight tubes which can be thor-

oughly .
! and cleaned inside and outside; illowing free movement of wh*

aiding and contracting; perfect flexibility for the difference in expansion between upper dnd lower I

ible parts, built to fixed standards; fa< aking quick and easy repairs which can !><• dove

i,,, ,,. or machinist; a cover joint which can easily I"- made tight, and frequently broken and
iced withoxd injury; provision made to introduce the feed water where it will m>t chill and moisten the

rry feed water impurities direct to the mud drum and not past Ihr ends of the

tubes; /nor sion made to supply the lower tubes uri h >• bountiful supply of •••" l wab r; th> use of the best motet ials

and fittings the market c >: the best possible workmanship; a large die ngnging surface for the steam

I
arts; ample heating surface to prevent injury (> jhh ti> should

its rating.

Examine these Points in the Improved Hoot Water-Tube Boiler.

Seni for our Illustrated Catalogue.

ABENDROTH & ROOT MFG. CO,
23 CLIFF &

I>J:b:"W "YORK CITY.
f

- /
eJ5

v
«3»

v
eX*"- »,i . .
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OTIS ELEVATOR
FOR.

Office Buildings

Hotels

Factories

Public Buildings

and Private

Dwellings.

Passenger

Freight and

Hydraulic

Steam

Belt and

Electric.

OTIS BROTHERS & CO '3 ELEVATOR WORKS OF VONKER8, N. Y. (the largest in the WOKli.)

/"^VT^IO f"> M~* ^V T* I I f~? 1"% C^ , O /^/"X Information and Plans Cheerfully Furnished.U I lo t>KU I nLKo & L(J. 38 park row, - new york.
Branch Offices: 19 Corcoran Building. Washington, T>. C; 16 West Seneca

street, Buffalo. N. Y ; Powers Block, Rochester. N. Y.; First Nat Bank
Bldg, New Haven. Conn.; Equitable Building. Atlanta, Ga ; 98 Fifth
Pittsburgh, Pa.; 58T-51U Craig St.. Montreal; Hi Front St., East, I

1

Salk« Aokhts: Whlttier Machine Co., B<

Stokes .v Parrish Elevator Co.. PhUac
FoREifiV Office;.: 4 Queen Victoria St

Pai

Whlttier Machine Co.. Boston ; Cram r Co., Chicago

;

Philadelphia.
Street, London ; i") Uue de la Paix,

Otis Electric Elevators
as for passenger purposes. The engine is of the drum gear type, with worm an
the screw of solid steel forging. For heavy dutv and high car
speed double worm and screws are used to" minimize the fric-
tion. The machine is provided with both mechanical and elec-
trical brakes. The automatic electric brake opera'
stop the car gradually and easily, in case the current should
from any cause be cutoff or interrupted. There is also attached
to the elevator engine a limit switch, which absolutely fixes and
determines the amount of current which can flow into "the motor.
A safety device is placed in the supply line to the machine to
guard against the burning out of the motor, bv reason of any
sudden increase in the quantity of current flowing through the
lines. An automatic safety stop motion of mechanical
tion is attached to the druii shaft of the elevator engine, so ar-

ranged as to stop the car at the upper or lower landing, inde-
pendent of the operating device. A slack cable safety device is

attached to the ensine to prevent the cables from unwinding
should the car meet with an obstruction in Its The

tion of this device automatically and gradually brines the
car to a stop in case the lifting cables shall from any cause
whatsoever become slackened.

Our system of counterbalancing from the car and from the
back of the engine drum reduces the consumption of current to
a minimum and distributes the friction over the various parts
A rubber buffer connection between drum and gear prevents
jar to tbe car and armature of motor unr electric motor is

designed so as to have great structural strensth. and it runs
without sparking.

We have over 1.300 of these electric elevators in operation
in all kinds of buildings.

A large number
of these ii<

i trie

elevators are
running in pri-
vate resident
and where oper-
ated in New
York City their
service is avail-
able during the
entire twenty-
four hours, and
the cost of opera-
tion i> very mod-
erate indeed.

There are many
uniquedevices to

?nsure absolute
lorn from a'l

dangers; special
e-ntrance doors,
and apparatus to
bring car to any
floor and prevent
the car from
moving until all

door-, are clos

This illustrates an electric engine as attached to a passenger car. In a

freight elevator, a freight platform is substituted for the passenger car. the
electric engine for freight purposes being constructed precisely the same

-irew drivinsr mechanism. The worm wheel is made of phosphor bronze, and
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THE KELLEY PATENT

IMPROVED BERRYMAN
WATER-TUBE FEED-WATER
HEATER AND PURIFIER.

51 tAM IMLL1
on

INSULATING JOINTS.

Iff GLEHSQN PUP T

Is the Most Perfect Manufactured.

BUILTa:F0R EFFICIENCY, DURABILITY AND ECONOMY,

BENJ. F. KELLEY & SON, Makers,
WORKS IN NEW YORK.

Main Office, 9 1 L'BERTY ST.. NEW YORK.
16 YEARS EXPERIENCE.

Made of Composition Brass.

Insulated with Sheet Mica.

Armored Against Mechanical Injury

APPROVED BY THE FIRE UNDERWRITERS
AND FIRE DEPARTMENTS.

E. P. GLEASON MFG. CO.,
181-189 Mercer St.,

New York,

Eastman's No. 2 Eureka

Camera is a simple instru-

ment for use with glass plates.

Makes pictures $yi x 3^
inches, and has space in

back for three double plate

holders. Safety shutter. Fine

achromatic lens.

Price No. 2 Eureka Camera, niih am double plate
holder, ..... $1.00

" Extra Doable Plate Holders, each, . .7".

" Kulinan'i Extra Rapid Dry Plate, 3
J J x 3

J j per dox., .35

For sale by all dealers. Booklet of Eurekas and
Bicycle Kodaksfree at agencies or by mail.

EASTMAN KODAK CO.
Rochester, N. Y.

flit's sectional eiass Cluster Reflectois

Telephone 860

Franklin.

K 0.2523.

In metal frames, lined with silver- plated
corrugated glass, are much 6tron.it r mid
are far superior in light giving qoHlities

to the ordinary opal reflector, and the

cost is but little more.
They are very largely used for light-

ing stores, banks, offices, schools, hos-

pitals, depots, office and public build-

ings generally.

Book of Light, Pi ire Lists ami
Estimates Free.

I. P. FRINK,
551 Pearl Street,

NEW YORK.
GEO. FRINK SPCKCrD,

MaN• r. r «
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SPRING AND VARICK STS.,

NEW YORK.
PHILADELPHIA STORE, 51 NO. 7th ST.

,>o. i iiwo mii.i.im; machine.

MANUFACTURERS AND DEALERS IN

METAL WORKING MACHINERY
OF EVERY DESCRIPTION,

FOR
MAKING

COMPLETE PLANTS
EQUIPPED
ELECTRICAL GOODS,
BICYCLES, FIRE ARMS,
HARDWARE, ETC. . . .

We have the Best Facilities for all kinds of Work,
and can supply anything on short notice.

RILLING MACHINES, SCREW MACHINES,
1Yi DRILL PRESSES, PROFILERS, HAND

LATHES, TAPPING MACHINES, GEAR
CUTTERS, SCREW SLOTTERS, CUTTER
GRINDERS, DIE SLOTTERS, WIRE
C0I1ERS, SURFACE GRINDERS, MILLING

CUTTERS, ETC.

ALSO LARGE STOCK OF

BLAISDELL LATHES AND DRILLS.
FLATHER PLANERS AND SHAPERS.

HAMILTON LATHES AND DRILLS,
WHITCOMB PLANERS,

DIAMOND GRINDING MACHINERY,
SLATES SENSITIVE DRILLS,

BLISS POWER PRESSES,
MOSSBERG POWER PRESSES.

Second Hand Machinery
OF EVERY DESCRIPTION.

Large Stcck. Immediate Delivery.

ENGLISH, FRENCH AND GERMAN CATALOGUES
SENT ON

APPLICATION.
\r>. IMIM'RRVV »UHIIM ,«IHK KRII)>Smm
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