


SELF-PROPELLED MODEL TESTS WITH MISSISSIPPI
RIVER TOWBOATS AND BARGES.

The model tests deseribed in this report were carried

out in the U.S. Experimental Model Bssin in April, 1928 for

the Vesta Coal Compnany of Pittsburgh, Pennsylvania.

The obiect of the tests was to determine the relstive
power consumption and menoeuvering ability of proposed river

towboats when pushing a8 fleet of barges.

The models were mede of wood in the ratio ship to model
of 12 : 1. All tests were carried out in 12 inches depth of
water, corresponding to 12 feet for the ship. The fleet of
bharoes pushed by the towboet was the same for all tests, namely,
11 barges lsshed together 4 in tendem and 3 abreast, respectively
two abreast for the last row. The barges had the followiﬁz dai-
mensions:

_Length 132 feet
Breadth 35 feet
Dreft 7 feet
Three different towboats were tested differing principally in
the shepe of the stern, the arrangement of the rudders snd the
number of rropellers. Also alterstions were made in the shape
of the propeller tunnels snd the length and loceation of the

rudders a8 the tests progressed.



For purposes of identification the three towboats were
named: ."Three Screw Elsey", "Three Screw ward4Elsey", and
"Pfwin Screw Ward-Elsey". The eight appended photographs, fig-
ures 127-134, show the stern - halves of these three models
and also the whole fleet under the towing carriage in testing

position.

The tests carried out can be divided into two main

clasges, viz., power tests in which the propeller power, revo-
lJutions and the side thrust exerted on the stern of the model
by the rudders were measured, and manoeuvering tests in which

no forces were measured but successive positions of the tow,

varying with time, was determined photographically. The first
class can be subdivided into the four groups, denoted by the
small letters a, b, c, 4.

Group(a) The tow going ahead, with the rudders on the center.

(b) The tow going astern with the rudders on the center
line,

(c) The tow going ahead with the rudders 40° to port.
(a) The tow going astern with the rudders 40° to star-

board.

The manoeuvering tests can be divided into the following
groups:
Group(a) Flanking tests, all propellers astern and all
rudders at 40 degrees.
(b}  klanking tests, two propellers astern, one dead

and all rudders at 40 degrees,



(e)

(a)

(e)

(£)

(g)

(n)

Flanking tests, one propeller astern, two dead
and 211 rudders st 40 degrees.

Flenking tests, all propellers astern, after
rudders stresight end forwsrd rudders at 40 degrees.
Throwing front end of tow out by all propellers
astern, all rudders at 40 degrees and flenking
about corner of resr barge against a stationary
fleet.

Stopping side wise motion of fleet due to cross
current by flanking. All propellers sstern, all
rudgers at 40 degress.

Flenking tests, one respectively two propellers
astern, one propeller ahead. Forward rudders 40
degrees to one side and after rudders 40 degrees
to the opposite side.

Flenking tests with $owboat run up into fleet be-

tween the two side barges.

Other letters have been sdopted for single sr extraneous

rong. The following list is & eompendium of &ll the tests msde

torether with the identificetion letters and the serial figure

number.
POWER TESTS.
MODELS Nos. 2825, 2826, 2826-A.
Group I - Elsey Stern without skegs Figure No.

A. Sealed stern - Common Tunnel.

(a)

Going ahesd, rudders o degrees 1

(b) Going astern,rudders o degrees 2



-4

POWER TESTS (continued)
MODELS VNos. 2825, 2826, 2826-A.
Group I - Elsey stern without skegs
A. Sealed stern - common turnel

(e) Going shead, rudders, 40 degrees
(d) Going astern,rudders, 40 degrees

B. ?pen Stern -~ Common tunnel
(a) Going shead, rudders o deesrees
Group II- Elsey Stern with skegs
A, Sealed Stern - Common tunnel

8 - Short skegs

(¢) Going shead, rudders 40 degrees
(d) Goine astern, rudders 4" degrees

1 - Tong skegs

(¢) Going zhead, rudders 40 degrees
(d) Going astern, rudders 47" deprees

C. Sesled stern - Individuval tunnels

g8 - Short skegs
(a) Going ahead, rudders o degrees
(b) Going astern, rudders o degrees
(¢) Going shead,rudders 40 degrees
(d) Going astern,rudders 40 degrees

Co. Stern "C" with deflector blocks

8 - Short skegs

Figure No.

10
11

(¢) Going shesd, forward rudders 37-1/2

after rudders &0 degrees

(a) Going astern, forwsrd rudders 37-1/2

after rudders 4" degrees
Group ITI - Werd-"1lsey triple serew stern
A. Individuvel tunnels

(a) Going shesd rudders o decrees
(b) Going astern rudders o degrees
(e) Going sheed rudders 40" degrees
(a) Going estern rundders 4" degrees

13



Group I1Ip - Wsrd-Elsey triple Serew Stern. Forward
rudders lengthened anrd fitted with shoes

A, Individusl tunnels
(¢) Going shead, forwsrd rudders 42 degrees,
after rudders 40 degrees
(d) Going estern, forward rudders 42 degrees,
after rudders 40 degrees
(a-1ight) Barges light displacement

Group IV - Ward-Flsey twin screw stern

A, Individual tunnels
(a) Going shead, rudders o degrees
(b) Going astern, rundders o degrees
(c) Going shead, rudders 40 degrees
(d) Going sstern,rudders 40 degrees

Effective Horsepowser curves of barges without towboat,
light 2nd heavy displscements

MANOEUVERING TESTS.

Fi{pgure Bo.

18

19
20

21
22
23
24

25

Figures 26 to 126 give the results of menoeuvering tests

reduced from the photographie plates takem from sbove the

fleet.

The dste sre given as curves of chenge of hesding or azimuth

plotted on time snd coordinates of positionm of the after

ster-

bosrd corner of the barge nesrest to the tug from whieh the fleet

position esn always be obtained.

Group I - Triple screw Elsey sternm Figure
A. Sealed stern, common tunnel
(a) Flanking test; all rudders 40° to
port, all propellers sstern; 26
voltage 90.
(8) Similar to conditions on figure 26

except 80 volts on dynamometers 27
(a) Repeat of figure 27 same voltage 28
(a) Similar conditions on figure 26

except 70 ¥olts on dynamometers 29

(a) Similar to conditions on figure 26
except 60 volts on dynemometers 20

No.



Group IT - Triple screw Elsey stern with skegos Figure No.
A. Sealed stern - eommon tunnel

8 = Short skegs
(a) Flanking test; all rudders 40° o port, 31
a1l propellers astern; voltage 60
(s) Conditions similar to figure 31 except

voltege 70 32

(a) Conditions similar to figure 31 except
voltage is 80 33

(s) Conditions similar to fipgure 31 except
voltage is 50 34
(@) Flanking test 35

Forward rudders 40° to port
After rudders 0°
A1l propellers astern, voltage 50

(a) Similar to figure 35 except 70 volts

on dynsmometers 36
(d) Similar to figure 35 except 90 volts

on dynamometers 37
(e) Throwing the bow out - All rudders 38

40" gegrees to starboard; all pro-
pellers astern, voltage 70

(e) Same as figure 38 except voltage is 80 39

() Push out and check test; All rudders
40° to0 starboard, all pr0pollors estern 40
voltage 70

(g) Flanking test -
Starboard propellers shead; port and 41
eenter propeller astern
Forward rudders 40° to port

After rudders 40° to starboara
Voltage 70

1 - Long skegs
(a) Plenking test
A1l rudders 40° to port 42
2£11 propellers astern
Voltage 60
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Group II - Triple screw Flsey stern with skegs (continued
A. Sesaled Stern - common tunnel
1l - Long skegs

(a) Ssme as figure 42 except voltage is 70
(a) Seme as figure 42 except voltage is 80

Al, Seal incressed so that top flat of eommon
tunnel is on water line

8 = short skegs

) (a) Flanking tests

1 A1l rudders 40° to port
All propellers astern
Voltage 50

(a) Seme as figure 45 except voltage is 60
(a) Same as figure 45 except voltage is 70

(b) Flanking test
All rudders 40° to port
Port and center propellers astern
Starbozrd propeller dead
Voltage 70 ‘

(e) Planking test
Center snd sterbosrd propellers deed
Port propeller astern
A11 rudders 40° to port
Voltage 70

(el) Flanking test
Center and port propellers dead
Starboard prOpgller astern
All rudders 40~ to port
Voltage 70

(d) Flanking test
Forwerd rudders 40° to port
After rudders set at O degrees
All propellers sstern
Voltage 70

(e) Throwing the hesd out
All rudders 40 degrees to starhoard
2A11 propellers sstern
Voltage 70

(£) Stern pushed out and cheeked
A1]1 rudders 40 degrees to starbosrd
A1l propellers astern
Voltage 70

Fipure No.

43

45

46
47

48

49

50

51

52

53



Group II - al eontinued. Figure No.
(#£) Same as figure 53 54
(g) Flanking test 55

Port and center propellers sstern
Starboard propellers ahead

Forward rudders 40 degrees to port
After rudders 40 degrees to starboard
Voltage 70

(gl)Flenking test
Starboasrd and center propellers astern 56
Port propeller ahead
Forwerd rudders 40 degrees to port
After rudders 40 degrees to stsrbosrd

Voltage 70
(h) Plenking test - towboat up between resr
barges.
A11 rudders 40 degrees to port 57
A£11 propellers astern
Voltage 170
(x) Going straight esternm 58

A1l rudders O degrees
All propellers astern
Voltage 70

(kl)Going straight ahead 59
All rudders O degrees
All propellers shead
Voltage 70

(m) Flanking test - model moved from
position at emd of test indicated on 60
figure 56 back to bank.

B. - Open stern - common tunnel

(a) Flanking test 61
All rudders 40 degrees to port
All propellers astern
Voltege 60

C., - Sealed stern - Individusl tunnels
(8- Short skegs

(2) Flanking test
Forward rudders 37-1/2 deprees to port 62
After rudders 40 degrees to port
411 propellers astern
Voltesge 70 .
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Group IIT - C. (eontinued) ™ gure No.

020 -

(b1) Flanking test

(e)

(a)

(o)

(£)

(g)

(h)

Forwsrd rudders 37-1/2 degrees to port 63
After rudders 40 degrees to port

Port propeller dead, Sturboard znd center astern
Voltage 70

Flanking test '

Forward rudders 37-1/2 degrees to port 64
After rudders 40 degrees to port

Port and center propellers deaa,starboard astern
Voltage 70

Flanking test

Porwerd rudders 37-1/2 degrees to port 65
After rudders 0 degrees

A1l propellers sstern

Voltage 70

Bow pushed out
Forward rudders 57—1/2 degrees to sterbosrd

After rudders 40 degrees to sterbosrd 66
All propellers sstern

Voltage 70

Push out and checked ‘ 67;

Forwsrd rudders 37-1/2 degrees to sterbosrd
After rudders 4" degrees to starbosrd
All propellers sstern

‘Voltsge 70

Flanking test ‘ . :
Forward rudders 37-1/2 degrees to port 68
After rudders 40 depgrees to starboerd

Port propellers ahesd

Center and starbosrd propellers sstern

" Voltage 70

Flenking test

Forward rudders 37-1/2 degrees to port 69
After rudders 40 degrees to port

A1l propellers astern

Voltage 70

Stern "C" with 20 degrees deflection blocks

8 = short skegs.

(a)

Planking test - 70
Forwerd rudders set 37-1/2 degrees to port

After rudders set 40 degrees to port

A1l propellers astern

Voltage 70
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Group III - C, (continued) Figure No.

(b) Flanking test
Forward rudders 37-1/2 degrees to port 71
After rudders 40 degrees to port
Center and port propellers estern
Starboard propeller desd

(b1} Plenking test "2
Forwerd rudders 37-1/2 degrees to port
After rudders 40 degrees to port
Center and sterbosrd propellers astern
Port propeller dead

Voltage 70

(e¢) TFlenking test
Forwerd rudders 37-1/2 degrees to port 73
After rudders 40 degress to port
Center #nd port propellers desd
Starboerd engine asternm
Voltege 70
(e*) Planking test ,
Forwerd rudders 37-1/2 degrees to port n4.
After rudders 47" degrees to port
Port and stsrboard propellers dead
Center propeller astern
Voltage 70

(e) Pivoting sbout starboard quarter
Forward rudders 37-1/2 degrees to sterbosra 75
Lfter rudders 4C degrees to starbosrd
All propellers asterm
Voltage 70

(£) Push out snd check test -
Forward rudders 37-1/2 degrees starbosrd "6
After rudders 40 degrees to starboard :
411 propellers sstern
Voltage 70

(g) Flanking Test
Forward rudders 37-1/2 degrees to port (4
After rudders 40 degrees io starbosrd ,
Center and starboerd propellers asterm
Port propeller shead
Voltage 70




Group III - C, ~(continumed)

(n)

(1)

Flanking test - towbost moved up
between barges. ‘
Porward rudders 37-1/2 degrees to port
After rudders 40 degrees to nort

All propellers astern

Voltage 70

Tunnels covered over - no deflection
¥locks :

Forwsrd rudders 37-1/2 degrees to port
After rudders 40 degrees to port

A1l propellers astern

Voltage 70

Group ITI - Triple screw Ward-Elsey sterm

A, Individual tunnels

(a)

(a)
(a)

(a)
(a)
(a)
(c)

Flenking test

All rudders set 4C degrees to port
A1l propellers sstern )
Voltage 50

Figure No.

78

79

80

Seme as figure 80 except voltage is 60 81

Flenking test o

All rudders set 40 degrees to port
Tunnels empty

Dynamometers started from rest

All propellers sstern

Voltage 70

82

Same 28 figure 80 except voltege is 70
Same as figure 80 except voltaspge is 80
Seme as figure 8C except voltage is 9C

Flanking test

A1l rudders set 40 degrees to port
Center and sterbosrd propellers dead
Port propellers sstern

Voltage 70

(cl)Flanking test

All rudders set 40 degrees to port
Port and starboard propellers dead
Center propeller assterm

Voltage 70

83
84
85
86

87
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Group ITI - A. (continued) Figure No.
(¢11) Flanking test 88
All rudders 40 degrees to port
Center and port propellers deed
Starbosrd propeller astern
Voltage 70
(e) Pivoting sbout starboard quarter 89

(o)
(1)

(g)

(x)

(x)

(k)

A1l rudders set 4C degrees to starbosrd
A1l propellers asterm

Voltsge 50
Ssme as sbove except voltage is 70 90
Push out and eheek test 91

A1l rudders set 40 degrees to stardboard
A1l propellers asterm
Voltage 70

Flanking test 92
Forward rudders set 40 degrees to port
After rudders set 40 degrees to starboard
Center and port propellers astern
Sterboard propeller shead

Voltage 70

Straight astern 93
A1l rudders O Jdegrees

All propellers sstern

Voltage 50

Same as figure 93 except voltage is
60 9%

Same as figure 93 except voltage is
70 95

Group III, - Triple screw Ward-Elsey sterm with forward

rudders lengthemed 1-3/4 ft., snd shoes
attaehed to same.

A, - Individual tunnels

(a) Planking test 96
Forwerd rudders set 42 degrees to port

After rudders set 40 degrees to port

A1l propellers asternm
Voltage 70

(b) Flamking test 4 9"
Forward rudders set 42 degrees to port
After rudders 40 degrees to port

Center and port propellers astern
Starbosrd propeller desd, Voltage 70
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Group IITI, - A. (sontinued)

2 Ti{gure No.

(bl) - Plenking test 98
Forwerd rudders set 42 deprees to port
After rudders set 40 desrees to port
Port propeller dead
Center and sterbosard propellers sstern
Voltage 70

(e) Flenking test 99
Forward rudders set 42 degrees toc port
After rudders set 40 degrees to port
Center and port propellers dead
Starboard propeller astern

(el Planking test 100
Forward rudders set 42 degrees to port
After rudders set 40 degrees to port
Port and sterboard propellers desd
Center propeller astern
Voltage 70

(o) Pivoting on starboard quarter test 101
Forward rudders set 42 degrees to starboard
After rudders set 4" degrees to starboard
Al1]1 propellers sstern
Voltage 70

(£) Push out snd check test 102
Forwsrd rudders set 42 degrees to starbosrd
After rudders set 40 degrees to stasrbosrd
A1l propellers asstern
Voltage 70

(g) Flanking test 103
Forwerd rudders set 42 degrees to port
After rudders set 4" deprees to stsrhosrd
Port propellers ahesd
Center and starbosrd propellers sstern

(h) Towbost moved up between barges 104

Forwerd rudders set 42 degrees to sterboerd
After rudders set 40 degrees to starbosrd
A1l propellers sstern

Voltage 70

Group IIIz - Triple screw Waerd-Flsey stern, same ss group III
except outside forward rudders are removed. 2

A, Individusl tunnels
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Group IITz - A. (continued) Figure No.

(a)

(b)

(e)

(a)

(o)

(£)

(g)

(h)

Flanking test 105
Forward rudders 42 degrees to port

After rudders 40 degrees to port

All propellers astern

Voltage 70

Flanking test 106
Forwsrd rudders set 42 degrees to port

After rudders set 40 degrees to port

Port propellers dead

Center and starboard propellers astern
Voltage 70

Flanking test , 107
Forward rudders set 42 degrees to port

After rudders set 40 degrees to port

Port and starboard propellers dead

Center propellers astern

Voltage 70

Flenking test 108
Forwerd rudders set 42 degrees to port
After rudders set O degrees

All propellers sstern

Voltage 70

Pivoting on starboard aquarter test 109 |
Forwerd rudders set 42 degrees to starboard .
After rudders set 40 degrees to starboard
All propellers astern

Voltage 70

Push out and check test 110
Forward rudders set 42 degrees to starboard
After rudders set 40 degrees to starboard
All propellers astern

Voltage 70

Flanking test 111
Forward rudders set 42 degrees to port
After rudders set 40 degrees to starboard
Port propellers ahead

Center and sterboard propellers astern
Voltage 70

Towboat moved up between barges 112
Forward rudders set 42 degrees to port

After rudders set 40 degrees to port

All propellers astern

_ Voltage 70
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A1l rudders set 4" depgrees to port
Both propellers astern
Voltsee 50

(a) Seme 8s figure 113 except voltege is 60

(‘) ] " L 115 n " ”n 70
(a) ™ " " 113 " m " 80
(a) n L " 113 L n " 95

(b) Flanking test

A1l rudders set 40 degrees to port
Port propellers dead

Sterboard propeller astern

Voltage 70
(b) Same ss figure 118 except voltage is 95

(bl)Flanking test
A1l rudders 40 degrees to port
Sterboard propeller dead
Port propeller astern
Voltage 95

(d)Flanking test
Forward rudders set 4" degrees to port
After rudders set " degrees
Both propellers astern
Voltage 95

(e)Pivoting on starboard quarter test
A1l ruvdders set 40 degrees to starbosrd
Both propellers sstern
Voltaece 95

(£)Push out and check test
A1l rudders set 40 degrees to starbosard
Both propellers astern :
Voltege 70

(£f)Seme as figure 123 except voltage is 95

(g)Planking test
Yorward rudders set 40 degrees to port
After rudders set 40 degrees to starbosrd
Port propeller sheed
Sterbosrd propeller sstern
Voltage 95

Group IV - Twin screw Werd-Elsey stern Figure No.
A, Individuel tunnels
(a) Flanking test 113

114
115
116
117
118

119
120

121

122

123

124
125
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Group IV - A, (econtinued) Figure No.
(h) Towhoat moved up between barges
A1l rudders set 40 degrees to starboard 126

Both propellers astern
Voltage 70

In order to facilitate comparison the results of the power
tests as read off from the figures are given in tables I, II,

I1I, IV, corresponding to the sub-groups &, b, e, 4d.



TABIE I

Sub-group 8 - Going Ahesd - Rudders (O degrees.

' By Hayry TYY TV
WPE ‘A 13 c A oA A
3.0 167 165 166 162.5 141
3.5 195 192 195.5 189.5 164 .5
4.0 223 219 223 217 150 187.5
4.5 251 247 251 244 . 211
5.0 279 274 279 272 188 236.5
6.0 225
7.0 263
SDe He P

Verr  In Ip 114 ITI, 11104 IV,
%.0 410 400 420 805 460
3.5 650 630 665 650 740
4.0 970 920 990 965 272 1080
4.5 1390 1295 1395 1370 1530
5.0 1910 1790 1900 1890 535 2110
6.0 918
7.0 1488

TOWING REWFICIENCY
Vyver IA_:: Ig 1T, IIT, ITToA IY&
3.0 2173 .298 <270 277 247
3.5 213 .298 270 277 247
4.0 273 .298 270 2177 035 .247
4.5 273 .298 270 277 .5 7
5.0 .273  .292  .270 .27% .35 247
6.0 . 342
7.0 .332
I, =~ Elsey triple screw - common tunnel - sesleAd
IB - Elsey triple screw - common tunnel - open

ITe - Elsey triple screw individusl tunnel - sealod-skczs
I1Tp- Ward- Y"ls:ey triple screw "
IIIoA- " " - Barges light - Individnel tunnel
sesled - s'egs
IV, - Wagd-ﬁlsey twin serew - Tndividuel turnel - sesled-
kegs



TABIE TII

Sub-group "b" - Going Astern - Rudders © decrees.

Re Po M
Vi T, Tg T TTY, IV,
270 185 183  185.5 154
2.5 231 229 232 193
3.0 278 275 279 232
3.5 325 320 325 271
4.0 370.5

S. H., P.
2.0 399 380 399 390
2.5 799 750 775 755
3.0 1335 1270 1325 1300
3.5 2065 2060 21n0 2060
4.0 3050

TC 'ING EFFICIENCY

2.0 NeL{:) L 082 Molvd:) Mol 4
2.5 .081 .084 .081 .083
3.0 .084 .N88 .084 .N86
3.5 .087 .088 .087 .N88
4.0 .088

IA - Elsey- Triple screw - common tunnel - sesaled

IB - ” " ” " " Openk
ITp~- " n " Individual tunnel - sealed—
Skegs

I1Ip- Ward-Flséy- Triple screw - Individusl tunnel -
Sealed; skegs

IVp, - Ward-Elsey Twin screw - Individvel tunnel, sealed-
skegs



TABIE IIIX
Sub-group "e¢" - Going Ahesd - Rudders 4" decrees.

Ro ?o I"To
Vypr 1A Il 11s IIC2  TIT, ITToA IV
2.0 183 183.5 183 162 116
2.5 229 229 227 229 199 202 146
3.0 275 275.5 2174 276 239 244 175
3.5 321 321.5 320 321 279 285 205
So Ho Po
2.0 550 540 510 540 400 410 280
2.5 1040 1060 1020 10565 785 810 550
3.0 -1800 1830 1770 1845 1310 1370 920
3.6 2860 2920 2910 2880 1995 2190 1440

RUDDER PULL

2.0 13500 13500 12400 13500 8000 9200 5700
2.5 21000 21000 19500 21N00 12700 14570 8900
3.0 30200 30200 28900 30570 18100 21100 12800
3.5 41200 41000 41100 41200 24200 28500 17300

I, - Elsey - Triple screw - common tunnel - sesled.

IIA- n " ” " " n . Sk‘gs
IIgc- " " " -~ Individuzl tunnel - sealed;sktgs
II 02_ n n n n " n n
with deflector blocks
I1Ip- Ward-Elsey - triple screw - Individusl tunnel - sealed -
skegs
IITpA- Werd-Elsey - trinle screw - " " "

»sk®es, rudders lengthened
IV, - Werd-Elsey - Twin screw- Individual tunnel - sesled,

skegs/



TABIE IV

Sub-group "d" - Going Astern - Rudders 40 degrees.

R. P. W,
VwpH 1A 1T, ITq IT Co 11T IIToKk IV,
2.0 242 239 245.5 243 242 243 194
2.5 303 300 307.5 304 303 304 243
3.0 364 385 363 363 364 291
3.5 422

S. H. P,
2.0 750 890 980 910 920 990 840
2.5 1400 1810 1915 1860 1790 1950 1595
3.0 2720 2910 3450 2760
3.5

RUDDER PULL

2.0 9300 8400 10000 9150 8500 9500 7600
2.5 14400 13200 15600 14700 13300 15000 11900
3.0 20500 18700 23400 22000 19300 21300 17000
3.5 27400

I, - Elsey - Triple screw - common tunnel - sealed

IIp- Elsey - " " n " ", skegs
I " " " Individuel tunnel - sesle’ skegs
IICZ ” ” L " " " "

with deflector bldeks
I1Ip Werd-Elsey - triple screw - Individusl tunnel, sealed,
skegs-
I1Tp p~- Ward-Elsey - triple screw- " " "
skegs, Rudders lengthened
IV , - Werd-Elsey -Twin screw - Individuel " " skegs



DIAGRAMMATIC SKETCH OF FLANKING TESTS
For

VESTA COAL COMPANY

U.S. EXPERIMENTAL MODEL BASIN
WASHINGTON , .
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SCALE FOR R. P. M.

SCALE FOR PERCENTAGES.

3

SHAFT HORSE POWER & R. P. M. CURVES e %28 ——
FOR .
1| BARGES LTRIPLE SCREW ELSEY STERN TOWBAT - .
1B86° X 3B A5 K663 TANS (TOWBOAT) [T Pamaa | pancs | Baxes [BaRcR Y 3
ESTIMATED FROM SELF PROPELLED TESTS WITH Towveay | o< - ” « 2
MODEL Nc.2825 PARGR | « - P X
USING PROPELLER No. 637, 38, 642
TESTED FOR \» P
VESTA COAL. COMPANY 28, TawpoAT
CORRESPONDENCE FILE No. 7 971 — |38 - -
DIMENSIONS ! 8
SHIP PROPELLER /
- 340
LENGTH F7 | olAMETER 4.0 FT. r
DRAFT r1_| NO. OF BLADES 4
pise. PARGES 10000 Tons | MEAn wiDTH 'M*no .3200 320 3000
WETTED SURFACE sa FrT ILA;! nc-nc':uss F:ﬂACTION 055
APPENDAGES DIRECTION OF ROTATION SEE NOTE
NOTE: ¢38 LAz T 300 . 2800
_DEPTH OF WATER 12 FT. €37 FH (PoRTESTBD NS D)
U. S. ExPeRtMENTAL MOOEL BAsIN, NAVY YARD,
wasHinGTON. D. € APR 5,1928 280 2600
TAa  SOMAESIENES STe /
O SKEGS , 1d
( 1 260 o Py 2400 g
TUNNEL LEAKS CAUSED 8
240 |HIGH VALUES 29 2204 |,
v &
220 / 2000 Q
x
200 o 1800| O
o
3 y
180 1600 |
° 9]
o 0
160 1400
o]
(-]
{40 — 1200
SHAFT HORSE POWER
1000
TOWI?:G /
EFFLCIENCY / oo
o° / 800
o°
600
\ & N 8
° 400
o /
o e
/ b 200
q-

) 6

SCALE FOR SPEED IN MILES PER HOUR

FIG. |



SCALE FOR R.P. M.

SCALE FOR PERCENTAGES.

SHAFT HORSE POWER & R. P. M. CURVES

FOR

11 BARGES ATRIPLE SCREW ELSEY STERN TOWBOAT

186K 38X 5 % 663 TONS (TOWBOAT)
ESTIMATED FROM SELF PROPELLED TESTS WITH

MODEL No.282S
USING PROPELLER No.&37,638,642
TESTED FOR

VESTA COAL COMPANY

CORRESPONDENCE FILE No. 7 97-~1

DIMEN

SIONS .

SHIP

PROPELLER

40

LENGTH

T,

D _FT.

| DiaMETen $

BEAM

2

PITCH 42 FT.

DRAFT

T

NO. OF BLADES 4

BARGES

16905

TYONS
e

TRIM

MEAN WIDTH RATIO . 300
L MEAN WID 102

PROJ AREA —- DISC. AREA

APPENDAGES

WETTED SURFACE

3Q FT

BLADE THICKNESS FRACTION O 1]
OIRECTION OF ROTATION NOTE.

TIP BELOW SURFACE

< 6 642 L.

DEPTH OF WATER

JIZFT

297 KH. (PoRTE STE . N8O

U. S. ExPeriMENTAL MooEL Basin, NavY Yaro,

wasHinagToN, D. €. APR 16 1928

320

300

R.P.M

"

280

TAa  SAUATADLIENAD sTER Y /'

' 14
: . , 260 % ;‘
DISTRIBUTION OF powlan BETWEEN SCREWS 3
o
240 eST BD u
m CENTER @
220 4 PORT Y/ CENTER 100qf 9
S
PORT — S0
[ ] Il
3
/ AL
[7)]

700F

STBD — s0qy

500

/| 400

/ 300

/ =

/ 100
n 2 3 4+ s 6

SCALE FOR SPEED IN MILES PER HOUR

FlG.la



SCALE FOR R.P. M.

SHAFT HORSE POWER & R. P. M. CURVES
FOR
I BARGES & TRIPLE SCREW ELSEY STERN TOWBOAT |i£00. 3800.
186 % 38’ = 5. » 663. TONS (TOWBOAT)
ESTIMATED FROM SELF PROPSLLED TL3TS WITH
MODEL No.28 25
USING PROPELLER NO.637,638, 642 380. 3600,
TESTED FOR /
VESTA COAL COMPANY
CORRESPONDENCE FILE No T97~| 360. 34-00]
DIMENSIONS .
SR PROPELLER
1340 3200
LENGTH 1 _| DIAMETER 6.0 FT
BEAM #1 | piTCH 4&2FT
DRAFY =t [ NO OF BLADES 4 /
(1. BARGED 0000 ronN 3
::M A 10909 ome ::;: r::T::'.‘:: AREA 29 320. 3ow
WETTED SURPACFK - R{0F BLADE THICKNESS FRACTION .055
APPENDAGE M:;“—d T DIRECTION OF ROTATION (SEE NOTE)
T = BE»:::&S:“:GA:; k%642 LEFT 300 2800
DEPTH WATE V2 *637_ RIGHT
U. S. EXPERIMENTAL MoDEL Basin, NAVY YARD,
WASHINGTIN O © APRIL 1928. 280. 2600
TEST I-A-b I - WITHOUT SKEGS y
A= SEALED STERN (4 INCHES UNDER) 14
b= GOING ASTERN,0° RUDDER i
26Q 2 2
o]
o
240. 2200 W
0
R.PM, 14
220 zaod 9
e
200. A 1800 O
(1]
-
180 / 1600Q] q
28" — )
25’ 4 0
']: 1400.
[ ®anca] Bares| Bance | BARGE] -§
Hlvewao»ﬁ' [;\\’ - - " "o_‘
[oanca " - " = 7 ] ZOO
s .
— & TéwsoaT SHPF 1000
e |egz ——
800
o 600
400
200
/
0. ) 2 3. 4

SCALE FOR SPEED IN MILES PER HOUR

5
FIGZ



SCALE FOR R.P. M.

SHAFT HORSE POWER & R. P. M. CURVES
FOR
I} BARGES & TRIPLE SCREW ELSEY STERW TOWBOAT 400.
186'= 38 < 5’ » 663 Tous (Towsoar)
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No.Z825
USING PROPELLER No 617,638, 642
TESTED FOR
VESTA COAL COMPANY
CORRESPONDENCE FILE No. 797 - |
DIMENSIONS :
SHIP PROPELLER i
LENGTH r1. | DIAMETER [ XX 23 600
BEAM rv. | miTcH 42 FT
DRAFT r7 | NO. OF BLADES 4
Dise. ARGES 10000 Tons | meAN WiDTH ;ATIO 300 .sw.
.ﬂ.“ PROJ. AREA - DISC. AREA
WETTED SURFACE SQ FT. | BLADE THICKNESS FRACTION 058
APPENDAGES DIRECTION OF ROTATION (S&& wWaTs) ;/
- "?&'4.2‘““"":.' ¥eoaz rurv / |4'QQ1
ORPTH OF WATER 2. Fr #6371 RIGUT
U. S. ExperIMENRTAL MODEL BasiN, NAVY YaRrD, L
WASHINGTON D © APRI. Yza 1300.
TEST I-A-b 1= WITHOUT SKEGS
A- SEALED STERN (4 UNDER) x
b =GOING ASTERN, O° RUDDER 1200] g
(o]
o
240. neo. .
0
14
220. | Q
x©
200. 00| O
.
“ S.H.P. m <
DISTRIBUTION OF POWER CENTER g
BETWEEN SCREWS ” smgmo\ 100 n
PORT —\
600
SYMOoL, 500
R CENTER
® STARBOARD
a PORT 400
300
200/
100.

o )

SCALE FOR SPEED IN MILES PER HOUR

2.

3.

4

5.
FIG.2a



SCALE FOR R. P. M.

SCALE FOR PERCENTAGES.

. Y el
SHAFT HORSE POWER & R. P. M. CURVES i Yo 5o !
FOR
1 BARGES A TRIPLE SCREW ELSEY STERN TOWBOAT - 5 Banan oRy
186X 38K 5 X 663 TONS (TOW BOAT) T T3
ESTIMATED FROM SELF PROPELLED TESTS WITH -
MODEL No.2 825 >
USING PROPELLER No 637,438,642 120" Te PiVeT
TESTED FOR Y POLL
VESTA COAL COMPAN _L\‘\‘S SR P ey
CORRESPONDENCE FILE No 797=) AN MPWAY BATWERN
DIMENSIONS . - '—"éﬁ'\—\- ] RUPFER 3%ecxs
SHp PROPELLER
LENGTYH #7 | DIAMRTER 60 FT. 340
VAWM Y | BTG ~ &.2 £ T
ORAFY »1 | NO OF BLADES ’
B e o — 1320 / 3000
WRTTRD SURFALR Q FY BLADE THICRANESS PRACTION, nss o,
ARPBENDAGES DIRECTION OF ROTATION &g: .ﬂ! :
TP BELOW SURFACE g a; E
DEPTH OF WATER 2F7T 657‘ ﬁ}g [{PoRT¥F 378D ™6 D) ;99
U S Expemmintal Mool Basin, Navy Yanro, 8
wasnnaron. 0 ¢ APR §,1928 ||oB0 2600
TAe ARSI
14
il
Z 2400 3
o)
(1§
240 RPM —» ° 22000 |,
0
14
| 220 SHAFT HORSE POWER — w] 2000| 9
/ 14
' o
.200 ° 1800|
o/ )
8 / ./ -l
- / 0
o { 0
& Vs 1400
ul 4
30000 % » 1200
z /
a P 1000
5 A
20,000 of £ 800
< / 7
Ty /
w 600
‘§ /
10,000 ¥ / 400
200°
0 i 2 3 4

CALE FOR SPEED IN MILES PER HOUR

FIG.3



SCALE FOR R. P. M.

SCALE FOR RUPPER SIPE PULL -LBS.

SHAFT HORSE POWER & R. P. M. CURVES
FOR
Il BARGES § TRIPLE SCREW ELSEY TowBOAT @00
Tow BeAT 1862385 <663 Tors.
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No 2600
USING PROPELLER No 37,628,642 e
TESTED FOR .
VESTA COAL COMPANY
CORRESPONDENCE FILE No 3197T-| ° 3400
DIMENSIONS :
. SHIP PROPELLER Fb 3200
LENGTH FT. | DIAMETER & L-] !I
BEAM rr. | iTcH 4.2 - rPM,
DRAFT T NO. OF BLADES &
pise. BARGED 1QOOC  TONS | MEAN WIDTH RATIO ~h9—|3u 3000
TRIM PROJ. AREA - DISC. AREA —
WETTED SURFACE SQ FY BLADE THICKNESS FRACTION .g!! [ ]
APPENDAGES DIRECTION OF ROTATION (SEE MoTE) | O
hild l!I.OW‘ :URPAC!“‘z ﬁ’ P 2 a
U. S. ExreriMENTAL MooEL Basin, Navy YArD, T&STBO ouT N
wasHingTON, D. C.APRIL 1928 26oo
TesT L-Ad SEALEP STERM.4', WITHWT SKEGD, ‘l
GQOoING ASTERM , RUPPERS 40°.
| 2400
240 / %00
220 po——3528 - / 2000 |
e | /
1] 1
T A AReR |
w—an( Towseat | ><] o '.& S —%—— S H.P 18e0
[ omsa - N *
b——uo‘ Te PuvoT 1600
/ , TowiBekT
4—9_*4- I
rd '/ 1aee
avs r_u'u. un:um
30,000 A cetia, M 200
leco
o
20,000 y __Boo0)
/ IyE PULL
A @eo
10,000 / » 400 |
/ //
/ Pz oo
’d
/V
L2 . e 45— -2l

SCALE FOR SPEED IN MILES PERHOUR

SCALE FOR HORSE POWER



SCALE FOR R.P. M.

SCALE FOR PERCENTAGES.

SHAFT HORSE POW%R & R. P. M. CURVES
FOR
1) BARGES & TRIPLE SCREW ELSEY STERN TOWBOAT
196’ « 38" » 5" x 663 TONS (rOWBOAT)
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL N0.2B2S
USING PROPELLER No 637,638, GAZ Sm
TESTED FOR
VESTA COAL COMPANY
CORRESPONDENCE FILE No. 79Tt 34'00
DIMENSIONS
sHIP PROPELLER
LENGTH rT | OIAMETER g0 FT. m_. 32
BEAM T ] .2 FT
DRAFT "y :::or SLADES *:4. r
T N 1~V ¥-7 Y7 SO | S 300Q
WETTED SURFACE sQ FT. ILAI;;;CK‘N!!I r.nAcnou .085
APPENDAGES DIRECTION OF ROTATION (Seg waTe)
e SSe wrns e ||900. 28
DEPTH OF WAT&R 12.7Y; VE€IT RiIGMT.
U. S. EXPERIMENTAL MODEL BASIN, NAVY YanrD. i
WASHINGTON. D C APRW. 1928, zao, 2600
TEST 1-B-a T=-wTHOUT BxEGS
B=0PEN STERN _ (3 INCHES OuT) 14
Q ~GOING ANEAD O° RUDDER / 1]
2400, >
o)
o
240. 2z0d
(]
REM. o
220. zoon) 9
x
(o]
200 / |eoow 0
- il
° / -l
180 1600,
4 4
180. 14-00)
L 140, — 1200,
e . ) SH.P 4
4 o ree 1000
[[eamse [ Banca | oaNe | sance 3—
|40, [ Toweoar [>-T1 - - - = PUSH H.P 800,
[ - " 1 / G
30. 600.
o
e rweew) | / ~
20 g TOWING 400
A 8 / EFFICIENCY
10. / 200,
o (. 2 3. 4 5. 6

SCALE FOR SPEED IN MILES PER HOUR

T
FIG.5



SCALE FOR R.P. M.

SCALE FOR PERCENTAGES.

SHAFT HORSE POWER & R. P. M. CURVES W B8 -
|BARGES & TRIPLE SCREW ELSEY STERN TOWBOAT Sanan] Savan [banes [Sawen] K-
1BE'X 38'K 5 X643 TONS (TOWBOAT) e L=t - - | = 18
ESTIMATED FROM SELF PROPELLED TESTS WITH -
MODEL No.2825 2P
UsING PROPELLER No 6§37, 638, 42 C\u' Te PdeT
TESTED FOR Tpe L.
VESTA COAL. COMPANY \3\ TewSext ’ AT PanT MIPWAY
CORRESPONDENCGE FILE No 79 71 - —fPei——-——1 3ETWEAN RUMPER
DIMENSIONS : gt X $Teexs
sSHie PROPELLER ’[
_L_‘_:_OVN PT. | DIAMETER ‘9 [ 3 34'0 m
M LAS MVG_’L
ORAFY ”T NO. OF BLADES &
. [] TONS | MEAN WIDTH RATIO ﬁ Q
_:"ﬂ_l: > 22 2 “O-LAR‘:A = DISC. AREA o aao 3°°°
WETTRD SURFACE $Q T | BLADE THICKNESS FRACYTION ~9 s s
APPENDASES DIRECTION OF ROTATION
T® BRLOW lUl'A:; L."‘ °Q [ ] zm
BEFYH OF WATER 12FT ¢ .
U. S. ExprriMEnTAL MoORL Basin, Navy Yno.( =
Waswivaron, D. €. APR §,1928 rzso y 2600
IT Ae S QOING AHEAD, SEALEOD STERW -4"
2 SKEGS, 40° RUODGR L o«
1]
i 260 2200 3
0
oo LONG SKEGS n
240 uu SHORT SKEGS ° 2200 w
@
| 220 1 RRM—F— p 2000 9
x
200 : 1800 | O
ﬁsm\ FT HWORSE POWER / K w
| apooo / ,° 1600 g
2 / °7/ M 0
> o/ a 0
Q. RVDDER SIDE PULL > 1400
1]
9 / / ﬁ
| 30000 0 1200
« A
8 4
a / 1000
2
(4
L 20000 P 800 |
o
w
w
§ 600
10000 ¥ 400
200
o 3 4

CALE FOR SPEED IN MILES PER HOUR HG 6



SCALE FOR RUPPER SIPE PULL -L8s.

SCALE FOR R.P. M,

SHAFT HORSE POWER & R. P. M. CURVES
FOR
Il BARGES & TRIPLE ScREW ELSEY TowBOAT
ToWBOAT 1tk 238x5«6ld Tors
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No 2828
USING PROPELLER No.637,638 642 3?'19
TESTED FOR
VESTA COAL COMPANY
CORRESPONDENCE FILE No 1974 Péeo
DIMENSIONS |
sHip PROPELLER oy
LENGTH r1 | ciaMeTER ﬁ o
BEAM rr | PiteH 4.2
DRAFT T NO. OF BLADES 5
DisP. BARGED 10000 vonNs | MEAN WIDTH RATIO 300 e 3000
TRIM PROJ. AREA - DISC. AREA
-WTY!D SURFACE SQ FT. ] BLADE THICKNESS FRACTION ¢91L | » j
APPENDAGES DIRECTION OF ROTATION (m o
TIm l!L?W SURFACE . % 2800
DEFPTH of WATE d ] ?%E‘%Vmw—
U. S. ExPerIMENTAL MoDeL Basin, Navy YARD(. ©
wasHingToN, D C.APRIL {928 180 U600
Test T-Ad-1xs  SmaLep svexr 4, SKEGS ON,
GolrG ASTERM , RUPPERS 40" ' 4
O LONG SKEG ) & SWORT SKEG 2400 ;l
o]
L
240 2200 w
1]
x
120 J.__ s2e — o 2ana| O
s’ ' g
, Danaa Toanes | panca | oancn |,
[wreay [ ><| - S - 5 1800 e
[ mazen < - . 'S W
- 120 Te PrioT T #
-3 ; . Toulsox H.P 8
y 4 1400
SIPR PULL MBASURED
AT PeirkT MipwWax B / I
,._?_O,m__, RUPPER 5TocKS. PN
: / / looo
2 / ’/ SR T XEG g
/ Lo, Sreg
bov
/ SIPE Pull.
| 10,000 1 o0
/
/ 100
° ()

ACALE FOR SPEED IN MILES PER WOUR

FIG.7



SCALE FOR R.P. M.

SCALE FOR PERCENTAGES.

SHAFT HORSE POWER & R. P. M. CURVES .‘,';t‘———sze'
1| BARGES § TRIPLE acxew ELIEY STECH TOWPOAT . M—
186 x 38 x B'x 663 Tor S (TowBeAT) E[Binaw [eance ToAnae .-{
ESTIMATED FROM SELF PROPELLED TESTS WITH [Oowaeat | o = L] 2
MODEL No 2825 |0 < « 1.1
USING PrOPELLER No ©3T 638 (42 B
TESTED FOR
VESTA CoAL CoMPANY
CORRESPONDENCE FILE No. } DT~1 e S
DIMENSIONS : ) TowneaT
sHIP PROPELLER
LENGTH r7_| olameTER ©O FT
| seAm r1 | mireH 4.2 -
oar BARGED 10000 Tons [mean wirr navio j“;
werTeD SURFAGE e Z'ii.i.‘?.f.;:.."’-k.'ﬁ.ili?o. =i
APPENDAGES DIRECTION OF ROTATION {(SEE HeTR)
Tie -ILO.W:URPACE‘ L 3 oa
CS0% = T S
U. S. ExrERIMENTAL MODEL Basin, NavYy YAN\B‘. d e
wasHingTon, D, c APRIL 192@ So
TesTIECaos IL-WITH SHorT Sxead
C - MOPIFIEP A, STERM WITH wmwu. TuNHEL 14
O - GOING ANEAD , RUPPERS O° ° ) % u;.l
o]
2200 o
240 ]
0
1 4
220 _2o00| 9
/ o
200 {800 L
Wl
180 ° 1600 i
0
0
l6o 1400
o
40 {200
[>)
looﬁ
PUSK HorsE A
.5’ / PeWER >/ m
TJoWING
% EFFICIENCY. 600
/ i pd
20 y 490
O, /
* / oo
z 3 & 5 é

SCALE FOR SPEED IN MILES: PER HourR

FIG.8



SCALE FOR R.P. M.

SHAFT HORSE POWER & R. P. M. CURVES

FOR
Il BARGES & TRIPLE SCREW EL SEY STERN TOWBOAY
186’ » 38 =« 5 = 663 TONS (TawBOAT)
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No. 28285.
USING PROPELLER NO.637,638, 64T,
TESTED FOR

VESTA COAL COMPANY

CORRESPONDENCE FILE No ‘l,'l -1

DIMENSIONS :
SHIP PROPELLER
LENGTH r1. | DiAMETER 60 FI.
BEAM rr. | miTCH 4.2FT
DRAPT rr1. | NO. OF BLADES 4
=113 BARGES 10000 TONs | MEAN WIDTH RATIO 300 1 320.
TRIM PROJ. AREA - DISC. AREA
WETTED SURFACE 3Q. #7. | BLADE THICKNESS FRACTION . Q!
APPENDAGES DIRECTION OF ROTATION _INSOARD
TIP BELOW SURFACE
NOTR: 630 64T L H. ROQ.
DEPTH OF WATER 12. FY 4-5} ",
U. S. Expemimental MoDEL Basin, NavY Yanrp,
WASHINGTON. D C APRIL 1928, 260
TEST IL-C-b I~ WITH SKEGS (SHORT)  TUNNELS
C = MODIFIED A" STERN WITH INBIVIOUAL
b= GOWNG ASTERN, 0° RUDDER, stn I zmT
240. RPM. 2za9
220 20Q0!
200. 1800
180 1600/
1400.
j_ ’g.., ) ’
adhic) SHP
[eanea | oanca | wanca] wonce I T
| TowSear [~ - “ - )
| sanca " - - 3 1000.
- ==
8% __ BOO.
8%
-9 €00
400
200
/
0. ) 2

SCALE FOR SPEED IN MILES PER HOUR

SCALE FOR HORSE POWER

5.
FIG.9



SCALE FOR R.P. M.

SCALE FOR RUDDER SIDE PULL -LBS.

SHAFT HORSE POWER & R. P. M. CURVES

1l BARGES & TRIPLE scne.w ELSEY STERN TOWBOAT
186’ A~ 38 x5 = 63 TONS (TOWBOAT)
ESTIMATED FROM SELF PROPELLED TESTS WITH

MODEL No.2&az2§.
USING PROPELLER No.637, 638, G428,
TESTED FOR

VESTA. COAL COMPANY

CORRESPONDENCE FILE No. T9T <

TESTII-C-c  II= WITH SKEGS (SHORY)
C = MODIFIED"A"STERN WITH INDIVIDUAL TUNNELS
cs GOING AHEAD, 40" RUDDER

24Q0.

DIMENSIONS :
SHIP PROPELLER
LENGTH r7. | DIAMETER [(X- X 43
BEAM rT | PiITCH 4.2.FT
DRAFT FT_| NO. OF BLADES 4
DIsSP, BARGE. S 10000 TONS | MEAN WIDTH RATIO .300
TRIM PROJ AREA - DISC_AHEA pzo 3000.
WETTED SURFACE SQ FT | BLADE THICKNESS FRACTION 0%5
APPENDAGES DIRECTION OF ROTATION INBOAROD. /
TIP BELOW SURFACE
NOTR: 6388642 1L.H. 300, - £600
DEFPTH OF WATER 2.7t sgz . H.
Y T
U. S. ExpPemiMenTAL MoDeEL Basing Navy YAaos
waskingTr s D € APRIL  1928. |280. 2600,

\

2200

1800

40000 | | SHP /
35000. J oo’ .

SCALE FOR HORSE POWER

(]
NG
I~

[BaRGE | BaRGn | Bance | BaRce :‘g 1400
[ TowsoarT [>=.— - m « )
00 et 1200
130000 lb___m. ™ Pver
25,000. \43\ B A 10Q0.
NS N SIDE PULL
20,000. SR PULL MEASURED 200/
AT A POINT ™MD -wAY
BETWEEN RUDDER STACKS,
15,000. 60Q
10,000. / 4.00
5,000. 200.
o 1 2. 3. 4 5.

SCALE FOR SPEED IN MILES PER HOUR

FIG.10



SCALE FOR R.P. M.

SCALE FOR 3IPE PULL IN LBS.

SHAFT HORSE POWER & R. P. M. CURVES
FOR
(] BARGES U TRIPLE SCREW. BALSEY STERN TowSoAT
186 « Mx B'n we3 Yori? (Tow BoAY )
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No.28235.
USING PROPELLER No.©37,(28 ¢4
TYESTED FOR

VESTA CoAlL, COMPANY

CORRESPONDENCE FILE No. 1 97'1

DIMENSIONS :
SHIP PROPELLER
LENGTH r1. | DiamaTER [ X' Mad |
BEAM 7. | PITCH 4.2 - K.ﬁ M
DRAFT rr | NO. OF BLADES 4
oise. BARGEDS 10900  vows | MEAN WiDTH RATIO YY)
TRIM PROJ. AREA - DISC. AREA
WETTED SURFACE sa.rr. | sLace THiCKNESS PRACTION QB8
APPENDAGES DIRECTION OF ROTATION (SELE MeTH)]
Ti® BELOW SURFACE ’
NeT® : ‘EBE §%Caz LEFT
DEPTK oF WATER 12 F1 % w M T\
U. S. ExperiMENTAL MoDEL Basin, Navy YAnn,( °
wasHingTon, D. C. APRIL, 1928
TesTII-C-d  I: WiTh sHoRT SKeasS
C, = MOPIFIEQ'A STERT WITH IIVIUAL, TUnnes 1d
d=x Gema ASTRRIM , RUPPERS 40 2.4 Iél
o)
o
240 2200 W
° -
o —— 28— _2eoo} O
i SH.P I
' !: A 1
TARGE [PARAR | BARK] DANRE. | .
Gt >~ . . } 800 Ilo.
| sAma « . -1 W
l4__n.' Te MveT | #
—-—Gdece | g/ g
/ ‘g / 1400
SIPR PULL MBASRAP AT
A POINT MIPWAY BETWRAN
| G ®RUYAR STecks 1200
/ 1000
20,000 / / (1Y)
Si1pe. PULL
o oo
lo 000 400
o0
L (]
3

CALE FOR SPEED IN MILES PER HOUR

FIG. 1]



SCALE FOR RUDDER SIDE PULL LBS

SCALE FOR R.P. M.

SHAFT HORSE POWER & R. P. M. CURVES
FOR
Il BARGES ATRIPLE SCREW ELSEY STERN TOWBOAT
186'X 38X 5% 663 TONS(TOWBOAT)
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No.28 2.5
USING PROPELLER No 637, 638,642
TESTED FOR
VESTA COAL COMPANY
CORRESPONDENCE FiLE No 797 |
DIMENSIONS :
SHIP PROPELLER
LENGTH rT | DIAMETER 6-0 FT
BEAM T | PiTCH 42 FT
DRAFT ¥T | NO OF sLADES A
DisP PARGES 10000 TONS | MEAN WIDTH RATIO .300 3000
TRIM PROJ AREA — DISC. AREA
WETTED SURFACFE sa rr | BLADE THICKNESS FRACTION O R P M'_'y
APPENDAGES DIRECTION OF ROTATION S EE  NOTE l
NoTE: 617 & 637 LR ({200 2800 |
DEPTH OF WATER 12FT 637 H- _
U S. ExPeriMeNTAL MODEL Basin. Navy YAIDF’ORT sreo |
wasHingTon. & © APR. 19,1928 280 2600
I Cc COING AHEAD . SHORT SKEGS
MODIFIED ‘A"STERN WITH INDIVIDVAL TUNNEL
RELOCATED FORWARDRUDDERS 37 AFTER RUDDERS «51 / EI
WiTH 8Locs , 112 60 24004 3
| o
o
240 2200 w
?ZS‘ &
220 + 2000 O
Age | BARLE| BARVE] BARGE].
TowBOAT X - - |8 T
[BARGE - e ) 3 v 1
200 »n— : 1800 8
\}9\ TOWBOAT w
40,000 —NET / 1600 | 2‘
N \ )
»— 0
1400
30,000 1200
SHAFT HORSE POWER —+
1000
20000 / 800 |
600
/
10,000 i 400
200
= RUDDER SIDE PULL

o ! 2

CALE FOR SPEED IN MILES PER HOUR

3

4-
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SCALE FOR R.P. M.

SCALE FOR PERCENTAGES.

SHAFT HORSE POWER & R. P. M. CURVES

FOR
Il BARGES & TRIPLE SCREW ELSEY STERN TOWBOAT.
186’ ~38. = 5 = 663 TaNS (TOWBQAT)
ESTIMATED FROM SELF PROPELLED TESTE WiTH
MODEL No 2825.
USING PROPELLER No 637,638,642
JESTED FOR
VESTA. COAL COMPANY
CORRESPONDENCE FILE Neo. 797 -t
DIMENSIONS .

SHIP PROPELLER /
LENGTH T DIAMETER ‘ Q FT. m
BEAM FT_| PITCH 42FT
DRAFT *T | NO. OF BLADES 4
DISP. BARGEDS 10000 7TONS | MEAN WIDTH RAT -300 320
TRIM PROJ AREA - DISC AREA .
WETTED SURFACE 3Q FT | BLADE THICKNESS FRACTION 999
APPENDAGES DIRECTION OF ROTATION OUTEOARD
. Tie BELOW SURFACE
NOTE: 638 £ 642 L. N
DEPTH OF WATAR 2. FT 637 KM

U S ExperiMenTalL MODEL Basin. Navy Yarp.

WASHINGTON. O C© APRIL 17,192.8. 2600
TEST I-C-8 IL = WITH SKEGS (SHORT)
C = MODIFIED “A"STERN WITH WOIVIDUAL TUNN o
d = WITH BLOCKS , GONG ASTERN, 40° Lt
2 3
/ g
PM.
240. RFEM 2200 1
0
(1 4
220 2000 g
14
200. 1800, O
SHP 4
. B 1600 ¢
. Q
528 1]
ﬂl»}f_z’ l 7/ 1400.
[BARGE] BARGE[BARGE €] .5
~—e== [YowmoaT " " ” E
[Bance [ - - - b, 1200
l-,-— 120" Yo "wvoT
25,000. | P& m“q 1000.
7 {
120,000. 800

SIOB PULL MEASURRD r
AT A POINT MIDWAY BETWEEN
RUDDE®R STOCKS.

15,000.

10,000,

600

5,000.

/

SIDE PULL

200,

0. 1.
SCALE FOR SPEED

(3 3.
IN MILES PER HOUR

4

5
FIG.13



SCALE FOR R.P. M.

SCALE FOR PERCENTAGES.

SHAFT HORSE POWER & R. P. M. CURVES
FOR
IBARGESY TRIPLE SCREW WARD-ELSEY TOWBOAT | 328°
186X 38X 5% 714 TONS (TOWBOAT) a5
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No.2826 r
USING PROPELLER No 637,638, 642
TESTED FOR ' W‘T"—me AR -ﬂ%&l —{:
VESTA COAL COMPANY mmt—t—1t—1 %
CORRESPONDENCE FILE No. 79 7-1
DIMENSIONS ©
SHIP PROPELLER 24.0
LENGTH r1 | olameTER 6.0 FY-
BEAM rY | PITCH 42 FT.
DRAFT FT NO OF BLADES +
1S P. TON! MEAN WIDTH RATIO N 0
:ﬂslﬂ BARG:S 2000 > PROJ AREA -- DISC. AREA 30 320 3000
WETTED SURFACE SQ FT BLADE THICKNESS FRACTION .055
APPENDAGES DIRECT!ON OF ROTATION & NOTE
NoTE: €38 h 542 T F 300 2800
DEPTH OF WATER 12°FT! £37 R.H (PORT X'ST'8'0 1NB'D)
U. S. EXPERIMENTAL MODEL BasinN, NAVY YARD. (]
wasHingTON, D. € APR 10,1928 2.80 o 2600
MAa g%':\c:rA;:&:g o’ RUDDER y o
260 o/ / 2400 ‘é’
RPM. —» o
° o
240 2200
SHAFT HORSE POWER w/ © 7]
220 | / / S
o)
’ 2000 Q
PSS — 1
200 TOW BOAT i —— |e°o 8
| w0 |———f 1600 g
4 :
1))
160 / 1400
140 5 1200
[/
120 j000
TOWING EFFICIENCY
y\ 800
30 \ / 600
P
20 / / 400
/ / \
° / : 200
/ PUSH HORSE POWER
e | l
0 | 2 3 4 5 é

SCALE FOR SPEED IN MILES PER HOUR

FIG.14



SCALE FOR R. P. M.

SCALE FOR PERCENTAGES.

AN

SHAFT HORSE POWER & R. P. M. CURVES 25 528 -
1 BARGES L TRIPLE $CREW WARP-ELSEY TOWBOAT ﬂ\ '
186438« 5% 714 ToN 3 (ToaWBGAT) PARGE | BARAE | PARIHE | ‘_“l\‘
ESTIMATED FROM SELF PROPELLED TESTS WITH [Teweeatr [ >< N - -
MODEL No. 2826 . “ - . j_
USING PROPELLER No ©3%L28,642
TESTED FOR S55——
VESTA CoAL. CoMPANY
CORRESPONDENGE FILE No V9 1~1
DIMENSIONS . ——
sHIP PROPELLER .
LENGTH FT_| DIAMETFn Geo fy| - | i R -
BEAM rr. | miTCH A2 - -
DRAFY *7T | NO OF BLADES 4
pise.  PARGES 10000  TONS | MEAN WIDTH RATIO -300 ,2 —_—
TRIM PROJ AREA - DISC AREA ———
WETTED SURFACE sSQ FT BLADE THICKNESS FRACTION ﬁ
APPENDAGES DIRECTION OF ROTATION m
TI®P BELOW SURFACE
HoTE . 68442 .1,
m__ﬁﬂ_ﬂk X -
U S. ExreriMENTAL MootEL Basin, NAVY YARD, U sT'ed !
wasHINnGTON. D C APRIL 1928 80
TasT Ao I .WARP-ELSEY STERN
A - INPIVIPUAL TUNNELS o
- GOIMG ANBAD , RUPPERS -3 T}
0 3
o]
REM. 2
240 PorT SHAFT W
C.Em “
m
STARBOARD 14
220 (:I):
Dis BUTION OF FPoWER .
PETWEEN &SCREWS o
00 —_— L
.
180 / 8co| g
0
sur @
160 CENTER SHAFT Teo
STARBOARP .
Pote T -
\40 o YY-2
\2o / A Sco
/ 400 |
/ / SYMBoL.
8 CENTER 300
¢ STARBOARD
& A PORT
200 |
/ joo
/ i
/ o

SCALE FOR SPEED IN MILES PER HOUR

FIG. 14a



SCALE FOR R.P. M.

SCALE FOR PERCENTAGES.

SHAFT HORSE POWER & R. P. M. CURVES
FOR
1l BARGE S & TRIPLE Sf-Rg.W WARD-ELSEY TOWBOAT
186'% 38 X 5'X 714 TONS (TOWBQAT)
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No.2826
USING PROPELLER No. 637,638, 642
TESTED FOR
VESTA CO0AL. COMPANY
CORRESPONDENCE FILE No. 79 7- |
DIMENSIONS :
sHIPp PROPELLER 40
LENGTH rr. | DiIAMeTER -0 ET.
BeAM rr. | miTcH 42 FT
DRAFT T NO. OF !LADE_S
oisP  BARGED 10000  TONS | MEAN WIDTH RATIO .’50 0+ pzo 3000
TRIM PROS AREA - DISC. AREA
WETTED SURFACE sa r7 | BLADE THICKNESS rracTion .08 8
APPENDAGES DIRECTION OF ROTATION |
Tim lT!LOW SURFACE Fsoo m
EPTHO . H.
U. S. ExPERIMENTAL MoDeL Basin, NAVY Yanrp, i °
wasningTon, D. ¢ APR 6, 1928 |1280 2600
GOING ASTERN
IMA s SHORT SRKEGS O°RUDDER / 14
260 2400 3
(o]
o o
240 RPM— 2200 W
SHAFT HORBE POWER - e 4
220 200 ?;
14
200 326’ 1800 I.Io.
257
1 uy
/ 1600 g
[TowsoaT a8 " o o . ::f; 8
[ ARG E " . ;'
— | . 1400
I
p— / 200
—
TOW BOAT
— —f - 1000
;e
—_—f
/ 800
600
400
200
e

[¥) \ 2 3
CALE FOR SPEED MILES PER HOUR

FIG.IS



SCALE FOR R. P. M,

SHAFT HORSE POWER & R. P. M. CURVES
FOR

1) BARGESATRIPLE SCREW WARQ-EL.SEY TOWBOAT
186K 38 N5 X714 TONS (TOW BOAT)

ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No.2R26

USING PROPELLER No 637 538 642
TESTED FOR
VESA COAL COMPANY
CORRESPONDENCE FILE No T 97-1
DIMENSIONS :

SCALE FOR PERCENTAGES.

SHIP PROPELLER 240
LENGTH FT_| DIAMETER £ 0 FT
BEAM rr. | miTCH 4-2 FT.
DRAFT 7 | NO. OF BLADES 4
oisP. BARGES (0000 TONS | MEAN WIDTH RATIO 300 320
TRIM PROJ. AREA - DISC. AREA
WETTED SURFACE SQ FT | BLADE THICKNESS #RACTION 05 S
APPENDAGES OIRECTION OF ROTATION SEE NOTE
e 300 RPME
DEPTH OF WATER 12 FY | {37 R-H (PaRT F ST'8'p OUTR D)
U S. ExPERIMENTAL MooEL BAsIN, NAVY Y ARD, [
WASHINGTON. D C APR. 14,1928 2 80
II A g:::g' ?,3222"0' RUDDER @
, . 250 z
DISTRIBUTION OF POWER BETWEEN SCREWS 8
240 *ST’BD w
wCENTER g:)
220 APORT o
14
200 CENTER o
\ I-H
/ 4 800 | <
0
0
STBD 700
\\ 600
Pom-—-l 500
/ / a0
300
/ 200 |
{00

—"1

2

0 |
,!CALE FOR SPEED IN MILESPER HOUR

3

4

FIG.15a



SCALE FOR R. P. M.

SCALE FOR RUDDER SIDE PULL -LBS.

SHAFT HORSE POWER & R. P. M. CURVES
Il BARGES & TRIPLE SCREW VMRD'ELSEY STERN TOWBOAT.

186 % 38 s 5 x Ti4 Tons (TowBoOAT)
ESTIMATED FROM SELF PROPELLED TESTS WITH

MODEL Nc 2826.

USING PROPELLER NO €37,638, 642
TESTED FOR
VESTA COAL COMPANY
CORRESPONDENCE FILE No. T97 ~ |
DIMENSIONS :

SHIP PROPELLER
LENGTH FT_| DIAMETER 60 FT
BEAM T | PITCH 4.2 FT
DRAFT r7 | NO. OF BLADES 4
DISP BARGES |]000Q TONS | MEAN WID1H RATIO . 300
TRIM PROJ AREA -- DISC. AREA
WETTED SURFACE SQ FT | BLADE THICKNESS FRACTION _afS
APPENDAGES DIRECTION OF ROTATiON (SE® nn—-i
TP BELOW SURFACY
MOTE: 7638 K64z LEFT 300 /£
OEPTH OF WATER 12. FT. %631 _RIGHY
PoRT £ 3T85 WED) |
U. S. ExPremiMenTAaL Moot BasiN, Navy Yarp KT £3780 N8O ¢
WASHINGTON. D C APRIL 1928, 280
TEST I -A-c JI = WARD -ELSEY STERN
A = [NOWIDUAL TUN.NSLS
c = AHEAD 40° RUDVER
80, / 24.00;
®
240. k 2200
PM —7
220
200. / 1800
L 180 1600,

e —
AE
[_B:RG: BARGE | BARGE | BARSS
| - - h

| Bares

| Towmoar

Eg_.

SCALE FOR HORSE POWER

1200

Ilo Yo PivoT

"l

38 \ Towsoar

,.. =

E
il

/
/f
/

IOOOJ

SI0E Pull. MEASURED AT
A POINT  MID-WAY BATWEEN
RUPPER, 3ITOCKS.

10,000.

/
Vai

— SIDE PULL

600

200.

o 1. 2. 3.
SCALE FOR SPEED IN MILES PER HOUR

4.

5.
FIG.16



SCALE FOR R. P. M.

SCALE FOR SIDE PULL IN LBS.

SHAFT HORSE POWER & R. P. M. CURVES l

FOR
I BARGES § TRIPLE SCREW WARDP-ELSEY STERN
186 x 284 5" X 714 Tor{> (TowWBoAT)
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No 4826
USING PROPELLER No 037,035.642
TESTED FOR

VESTA CoAlL ComMPaNT

CORRESPONDENCE FILE No. 3 D1~{ péo
DIMENSIONS :
SHIP PROPELLER ®
LENGTH FT DIAMETER 6.. ﬁ m
sEAM rr | PiTen &.2 o
DRAFT rY | NO OF BLADES &
Disp BARGES 10000 TONS | MEAN WIDTH RATIO De0 Bro
TRIM PROJ AREA — DISC. AREA
WETTED SURFACE SQ FT_| BLADE THICKNESS FRACTION .08
APPENDAGES DIRECTION OF ROTATION (SE® NOTE]
TIP BELOW SURFACE
- HoTE ; 2381642 LEFT Poe ® L 2800
PEPTH OEWRTER 17 & . ni %531.
$T'8'D ou
U. S. ExPERIMENTAL MooeL Basin, Navr Yarp, PM.
wasHingTon, D ¢ APRIL 1928 8o 26eoo
IT- WARD-ELSEY STERN
TesTIIAd A - INPIVIPUAL TUNAELS
d eRS 40° a:j
~ASTERN ~ Rupy 40 heo ;
0
o
240 Lzoo W
0
. 14
|2re fe———— 528 - 200q :('):
- g"
' ___ ' m
) [=Ac [ pance LARSE -
TewPoAT | >< | R . ry 1800 8
[ Barse " w - [ w
% —l
. oo g
— i.._m_m/ v S.HE 8
<, 8 A |
| gsc “TowW BoaT 4oo0
i /
— SIPR PULL MEASURED AT 1200
A PoiNT MIPWAY BATWEEN
RUpPRR STecKs
looo
20,000 / 8.“_
Goo
. / (o)
110,000 400 |
/ < S)pE PULL
/ 200
V
o / ﬂ

SCALE FOR SPEED IN MILES PER Hour

FIG.17



SCALE FOR RUDDER SIDE PULL LBS. SCALE FOR R.P. M.

CALE FOR SPEED IN MILES PER HOUR

SHAFT HORSE POWER & R. P. M. CURVES
FOR
11 BARGES X TRIPLE SCREW WARD-ELSEY TOWBOAT
1860 38X5 X 714 TONS (TOWBOAT)
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No2826
USING PROPELLER No.637, 638, 642
TESTED FOR
VESTA COAL COMPANY
CORRESPONDENCE FILE No. 7 97~)
DIMENSIONS :
SHIP PROPELLER
LENGTH rT_| DiaMETER €0 FT
BEAM rT | miTCH 4.2 FT
DRAFT r7 | NO. OF BLADES 4
DISP. BARGES 10000 TONS | MEAN WIDTH RATIO 2300 3&0
TRIM PROJ AREA —- DISC. AREA
WETTED SURFACE SQ FT | BLADE THICKNESS PRACTION .0 § §
APPENDAGES pDirecTION OF ROTATION SEFE NOTE.
TI® _BLLOW SURFACE 30n
| _NOYE: 6 &1-2. L-H
DEPTH__OF WATER 12 FT | 637 -H.
U. S. ExPeriMENTAL MooEL BasIN, NavY YarD! oRT v !
wasningTon, b €. APR.17,1928 |12 80 RPM—> 2600
m A GOING AHEAD
a2 Ac SHOAT SKEGS RUDDER ANGLE SEE NOTE A x
FOW’'D RUDDERS LENGTHENED A WITH SHOKS I
A0 2400 ;
NOTE: FOW'D RUDDEARS HAVE BEEN LENGTHRNED Z o
LIS ONAFTER EDGR) ALY0 SHOES WERE
ADDED T0 THESE WUBDERS ONLY o
240 Fow’o RUDDERS SET AT 42° 2200 W
ARTER < e v 40° )
14
220 SHAFT HORSE POWER 2000 g
14
200 * 1800| O
528’
80 B -
-~ ].._ 1600 g
ARGE | BARGE | BARGE [ BARSGE] ™ ¥ / 0]
TOWBOAT e o o e a
TOARGE . v 3 1400
o | ,
| 30,000 f————— 120”10 Pivor o 1200
:\ ’8 § rov«isom' r {I 006
: 7/
TH—> % \ /O/
20,000 AN 200
é
/
VA 600
&
/
10.000 / 400
Y \
\ 200
RUDDER SIDE PULL—
2 3 4

FIG.18



SCALE FOR R.P. M.

SCALE FOR SIDE PULL IN LBS.

SHAFT HORSE POWER & R. P. M. CURVES
FOR

11 BARGES & TRIPLE SCREW WARD-ELSEY STERN TOWSBOAT

186" = 38 ' x §' X Ti4 TOWS (TOWBOAT)
ESTIMATED FROM SELF PROPELLED TESTS WITH

MODEL No.Z@ZzZé6.

USING PROPELLER No. 637,639,642
TESTED FOR

VESTA COAL COMPANY

CORRESPONDENCE FILE No. T9T - 1| 360. /
DIMENSIONS : Py
SHIP PROPELLER 4.0. 3200.
LENGTH FT. | DIAMETER —, _ b0 FT. o
BEAM rT | PITCH 42 FT
DRAFT FT | NO. OF BLADES 4
o BARGES 19959 e i weneie 3 |p2o 3000.
WETTED SURFACE SQ FT | BLADE THICKNESS FRACTION Q55
APPENDAGES DIRECTION OF ROTATION (SBE NOTe)
e (800 2800
DEPTH OF WATER 12 FT *&3T RIGHT R
U. S. ExPeriMENTAL MODEL BasiN, Navy YAnS.Po i
WASHINGTON D C APRIL 1928, 280, 2600
TEST M,~A-d 1L- WARD-ELSEY STERN (SEE NOTE)
A" INDIVIDUAL TUNNELS 6 ) . x
d ~ ASTERN , DEG.RUDDER (SEE NOTE]
‘ 260, / ° 2400] 3
NOTE : FORWARD RUDDERS HAVE BEEN LENGTHENED 8
1.75FT. ON AFTER EDGE; ALSO 2200 w
SHOES WERE ADDED TO THESE )
RUDDERS ONLY. i
FORWARD RUDDERS SET AT 42.° 2004 Q
AFTER RUDDERS SET AT, 40.° ©
SH.P 5
1800 e
Y
1600 g
Q
1)

. : 1400
1:.25.' 7e8

[crvce | s~vae | prnce | sance] ¥ 1200,
L’rowﬂm‘r l> < " " ) '-‘l'\
{srmce - _;_ .
25,000. ' / 1000,
120’ To PivoT / /
20,000. o/ 800 |

% -si/// TowWBOAT ©
sat0 7 a o e

SIDE PULL. MIBASURRD AT
A POINT MID-WAY BETWESN

o RUDDER, STOCKS.
110000, sie puLL——302.
5.000. 200,
) | 2. 3

4
SCALE FOR SPEED IN MILES PER HOUR FIG 'g



SCALE FOR R. P. M.

SCALE FOR PERCENTAGES.

SHAFT HORSE POWER & R. P. M. CURVES zs':r—""“ "
FOR
|1 BARGES & TRIPLE SCREW WARP-ELSEY STERN TOWBOAT s e SR o] (T
186« 38'< 5’2714 Tert> (TowB eAT) [Foweoatr [><] - - e
ESTIMATED FROM SELF PROPELLED TESTS WITH lmgg « L
MODEL No. ¢ 826 -
B>
USING PROPELLER No.©27,638,042
TESTED FOR
VESTA CoAL. CoMPANY — 8 " TowpoaT
CORRESPONDENCE FILE No. 19T-1 % -
DIMENSIONS : 23 ——
SHIP PROPELLER
LENGTH rr. | DiamETER ©0 FY 8o
BEAM T | PITCH 4.2 -
DRAFT r7 | NO. OF BLADES 4 /
BARGES 2 EAN W | .3
T D YW 2| o
WETTED SURFACE SQ FT | BLADE THICKNESS FRACTION .0%%
APPENDAGES DIRECTION OF ROTATION Bg&.ﬂﬂﬂ.
TI® BELOW SURFACE
NoTE; 036 $642 LEFT 240
PEFT] oFf WATER 12 FL. T3] CIETN
U. S. ExPerIMENTAL MODEL BasIN, NAvY YARD‘. © 378D T
wasHinaton, D CAPRIL 1928 220
TesTH,-A-a I, - WARP-ELSEY STERN (set neTe)
BARGES LIGKT A =z IMPIVIBUAL TUNHELS 14
(2618 Yors) Q = GOIMNG ANEAY ,RUDAERS O oo Iil
NOTE . [FORWARP RUJDERS HAVE BEEM le)
LENQTNENEP T3 FT. oM AFTER o
180 EDGE ; LSO SHOES WERE ANDED
To THESE RUIDERS OHLY. (I;l)
14
oo 2000 Q
R.PM. o / 4
140 I8oo E
-
120 0/ leco|
/ / 0
o (]
loo ° 1400
(=]
8¢ N.P /o 1200
/ ’
1000
e TowirlG EFFICIENCY /9/%‘ 8
oW 1
” | / .
o / / PUsH “P/\/ 400
O /
(o) | ]
B —— 5 Q

SCALE FOR SPEED IN MILES PER MNOUR

FI1G.20



SCALE FOR R.P. M.

SCALE FOR PERCENTAGES.

SHAFT HORSE POWER & R. P. M. CURVES
FOR :
1) BARGESY TWIN SCREW WARD-ELSEY TOWBOAT e ————— 528" ——————————»
192-8'% 38°A 5 % 688 TONS c? ’
ESTIMATED FROM SELF PROPELLED TESTS WITH -~
MODEL No.2.826-A T’;
USING PROPELLER No.6394 640 BARC BE_B‘!E BARGE
TESTED FOR TOWSOAT A-- £ (R . —Tg
VESTA COAL COMPANY C [ermil 1T = 3
CORRESPONDENCE FILE No. 797~
DIMENSIONS
SHIP PROPELLER
LENGTH rT. | DIAMETER 7.0 ET
BEAM rr. | PITCH 4.9 FT
DRAFT - rT | NO OF BLADES 4-‘2—
pisP.  BARGES 10000 TONS | MEAN WIDTH RATIO 3
TRIM PROJ. AREA - DISC. AREA 6 34 3000
WETTED SURFACE SQ FT | BLADE THICKNESS FRACTION i“
APPENDAGES DIRECTION OF ROTATION INGOARD
TIP BELOW SURFACE
2600
DEPTH OF WATER 2 FT-
U. S. ExPemiMENTAL MoDEL Basin, Navy YarD.
WASHINGTON, D. C APR. 11,1928 2600
GOING AHEAD
VAa SHORT SKEGS O°RUDDER E
260 2400 2
o
o
240 2200 u
0
| &
220 | . 8 ) 2000/ 9
; —————
- s - - 1d
200 f———e— 8 _— / 1800 | O
H P
TOW BOAT I
-
180 H— 1600 |
9]
n
160 RPM—> 14-00
SHAFT HORSE POWER >
140 1200
o) .
120' 1000
TOWING EFFlClENCY\ °
100 800 |
30 600
” 7 - - // 400
10 / \ 200
— /fusu WORSE|POWER—>

7

2 3

SCALE FOR SPEED IN MILES PER HOUR

4 5 6

FIG.ZI



SCALE FOR R.P. M.

SCALE FOR PERCENTAGES.

SHAFT HORSE POWER & R. P. M. CURVES
FOR
It BARGES & TWIN SCREW 'WARD~ELSEY TOWBOAT
192-8'X38°X 5688 TONS
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No.2826-A
USING PROPELLER No 639 & 640
TESTED FOR
VESTA COAL COMPANY
CORRESPONDENCE FILE No. 79 7~
DIMENSIONS ©
SHIP PROPELLER
LENGTH FT_| DIAMETER Z0 FT
BEAM (A EA2-T] 49 FfT
DRAFT rt | NO OF sLADES 4+
Bt BARGES 10000 toms e nnte A 3000
WETTED SURFACE Q FT BLADE THICKNESS FRACTION M
APPENDAGES DIRECTION OF no’rAnonmo_
TI® BELOW SURFACE @ o 2 agu |
"DOEPTHOF WATER iZ FT
U. S. ExperiMenTAl MoDEL BasIN, NAVY YARD,
wasHingTON, D € APR 12,1928 ||280 2600
GOING ASTERN ]
v Ab SHORT SKEGS O RUDDER RP.M.4—> / x
1=.260 24Q9_ II;.I
, o]
< — Sa20 Q.
240 f“ ° 2200f |,
220 3ARGE | DARGE | SARGE €] X A/ 2000 ©
| TOWBOAT i . - m » I
| BARoE ' s . 3 o
200 R 1800 | O
o
1]
. e—— -l
180 8.3 o 1600 | <
_ Qg m/ )
N 0
TOW BOAT /
B e | 1200 |
/ 1000
SHAFT HORSE POWER ys > 200
/ 400
/ 200
] !

0 | 2 3
C

ALE FOR SPEED IN MILES PER HOUR

49

FIG.RZ



SCALE FOR SIpE PULL IN LBS.

SHAFT HORSE POWER & R. P. M. CURVES

FOR
Il DARGEST TWIN SCREW WARD-ELSEY TOWBOAT
192-8"x 28x 5 (88 Tors (TewBeaT)
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No.2826 A
USING PROPELLER No. @39 $640
TESTED FOR

VesTA Coal. CoMPANY

CORRESPONDENCE FILE No 19 T1~1

DIMENSIONS :
SHIP PROPELLER
LENGTH T | DIAMETER 10 FT
BEAM 1 | PiTCH 4.9 «
DRAFT FT | NO OF sLADES S,
DisP BARGES 10000 vons | Mean wibTH RATIO 262
TRIM PROJ_AREA -= DISC. AREA <634 _
WETTED SURFACE sQ FT | BLADE THICKNESS FRACTION Ollp |
APPENDAGES DIRECTION OF ROTATION \MBoARP |
TIP BELOW SURFACE
PEPTH oF WATER

U. S. ExPERIMENTAL MoDeEL BAsIN, Navy YArD,

waswington D ¢ APRIL. 1928

SCALE FOR R. P. M.

Test NAc - WARP-ELSEY STERN
A~ IRPWIPUAL TUMNELS e
C -GoiNg AREAD , RUIPERSD 40° ;‘
o]
. (1
240 s k‘—— 528 ———— ‘l},.l
] . m
22e ['ﬁw—umj:%mmm 1y 2000 | Q
| - u X |

[ > o ° G

200 120 TolvoT 1800
i L
/ u
8o -_5_‘8 \ lboo <
z 0]
AN N < RPEM. o 7]

leo \\ z \\ 1400

7 o)
o
| \4é0 SR PULL, MEASUREP AT PeinT o 1200
MIPWAY BeTweEed RUWIER STecks
! loco
/ SUP />
20.000 / . Boao |
[ )
Goo
SIpE PULL
10,000 / ° 400 |
i
/
/ 1 -
) 4@/ g ()
14 r 4

SCALE FOR SPEED IN MILE®S PER NOUR

FIG.25



SCALE FOR R.P. M.

SCALE FOR SIPEPULL IN LBS.

SHAFT HORSE POWER & R. P. M. CURVES
FOR
Il BARGE S § TWIN SCREW WARP-ELSEY TowBOAT
192-8"% 28 5 1 @88 Tornd (Tew BeaT)
ESTIMATED FROM SELF PROPELLED TESTS WITH
MODEL No.28Z20 A
USING PROPELLER No.639 (4640
TESTED FOR
VESTA Coal. CoMPANY
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