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Fromn: Jay W, Forrester
1.0 WHIRLWIND I COMPUTER ELEMENTS

1.1 Listed by Blook Diagram Hmbar
102 Prog_am Counter

(E. Fahnestock)
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Grade II circuit schematic of program counter has been

roleased to Sylvenia for layout of prototype.

’ 103 Program Register
(H. Fahnestock)

Grade ITI cirouit schematioc of program register has been

released to Sylvania for layout of prototype.
104 Control Switch

(J- A. O'Brien)

The block and cirouit schematics of the control switch
will be modified to provide the facility to set the control
switoh to any operation by means of switohes at the operator’s

console,

106 Time Pulse Distributor Control

(H. Kenosian)

The blook and oircuit sochematics are being revised.
restorer and push-button pulse generators are about to be
constructed in breadboard form so as to be sure that the

schematic is optimum,

(D, R, Brown)

The

Cirouit sohemetios are being prepared and some breadboar!
Errors have be

work will be done before these are comploted
discovered in the blook diagram necessitatin

y pome rovis
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Operation Timing Matrixz
(J. A. O0'Brien)

A circuit to simulate the verformance of the
operation timing matrix has been constructed at the
Sylvania plant, and tests on thie circuit, ueing the
original model of the 32-position switch ae a driver,
have indicated a switching time of less than a2 quarter
microsecond.

Extensive changes have been made on the block
diggram of the computer control and work ies at present
concentrated on the design of a suitable package unit
include the gate and buffer tubes on the timing matrix
outputs.

The operetion timing matrix has been enlarged by
the addition of the functions of the progrem timing
matrix, btut ite design remains basically the same.

Program Timing Matrix

(D. R. Brown)

The program timing matrix is being combined with
the operation matrix, 105, and the operation timing
matrix, 107. Instead of 30 program timing matrix out-
vuts and 80 operation timing matrix outputs, 110 identical
output-units will be available which can be connected in
any manner. A thirty-third wire may be added to tha
operation matrix.

(J. A. O'Brien)

Recent action by the Block Diagram Group has re-
moved the program timing matrix as such from the computer
and assigned ite functions to the operation timlng matrix.

The tuffer amplifiers which were designed to drive
the PTM will now be redesigned to drive half of the
operation timing matrix ountputs.

Toggle Switch Storage
(R. E., Hunt)

A seemingly suitable layout for toggle switch storgee
has been made. This layout fully indicates when a togglo
ewitch is on, but keeps the vertical and horizontal spacing
of the awitches as small as would be feasible with the
switches alone.

A prototype of a section of two registers haes baen
built, and 1e¢ in circulation for the inspection of tho

~ o
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202 Toggle Switch Storage (Cont'd)

203

301

(H. Re M)

I have been interested in the toggle switoh proposed
by General Control, My understanding is that it was dropped
because of the high cost - ($50.00). The present toggle
switoch array with mechanical indicators designed by Bob Hunb
looks very good also. I would suggest, if possible, that
the switoh deocision be made in terms of an outside supplier.
It is usually more economical and quicker to use established
specialists when available as in this oase than to make our
own designs with their oonsequent construotion problems.

Flip-Flop Storage

(B, Fehnestook)
Sylvania's layout of flip-flop storage register has
been approved, and we expect final drawings for the prototype

April 10.
(Do Re. BI'M)

Flip-flop storage control is being changed to provide
facility to oclear or read in only right-hand-eleven or all
sixteen digits.

Arithmetic Control

(Ho H. TWIOI')

The AC Zero Diglt of the accummlator is being considersd
as & portion of the arithmetic ocontrol, and work ia progressing
to determine the beat physical arrangement of parts in the
construction of this panel, As soon as possible we will decide
whether construotion will be at MIT or Sylvania, depending on
the extent of the departure of this AC Zero panel from a
standard acouwmlator pansl,

(G« Co Summer)

The circuit schematic of point-off control E-31717 ie
undergoing final stages of drafting. It will be aveilable
for distribution in e few days, This will complete the
schematios for arithmetic control proper. Layout work will
be begun shortly.

A-Register

(H. Fahnestook)

Prototype drawings of A-register due from Sylvania
Varch 18 wers delayed {for lack of drafting help. They are

promised for March 23,

e i b b bne el i o
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302 Acoumulator

(¥, H, Taylor)

Work is prooceeding on the harnessing of power oables
for the prototype acoumilator, and many me chanical details

‘are being worked ocut, As most of the problems in oonstruction

will be of a mechanical nature, C, W, Watt will be in ocharge
of making all decisions which apply to these construction
problems, Every effort will be made to conform with the
specifications which have been agreed on for WWI oonstructior.

Details of an electrioal nature such as rerouting of wirec,
positions of soockets, tubes, etc., should be referred to G, Suimer
and he and Watt will make the decisions on these points,

(0 o We Watt)

A schedule for the bullding of the accumulator prototype
was approved. Construotion will be begun March 22nd, and it
is expected that the completed prototype will be finished by
April 17th. A cable layout has been completed by Dan Mach,

303 B-Roéstor

601

(H. Fahnestock)

Sylvenia's B-register layout has been approved and final
drawings for prototype are due MNarch 24,

Check Register

D. R, Brown
( A new rgud—out gate tube, conneoted to the zero side of

the {lip-flop, is being added to inorease the uscfulnecss of
the check register. Also, the chsok register control is being
ohanged so that either the right-hand-eleven digits or all
sixteen digits will be read in from the digit-transfer bus.
Circuit sohematic has been released to Sylvania.

1.2 System Engineering

1.2]1 Power Control and Distribution

(C. 7. Watt)

Work on the power supply and distribution system prooeeded
to the proposal stage. The various subdivisions of this work
defined in Memorandum 1-2682 have progressed as follows:

l. Power supply and woltage regulators -- H, R, Boyd anc
C. R, Wieser. Sochedules have been made, power supplj
propoaal No. 1 (Memorandum }'-285) has been 1ssued, and
contact with ons possible supplier has been made (se
latter of March 16th from H. R. Boyd to th
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1.21 Power Control and Distribdution (Cont'd)

2, Voltage variation pan¢ls -= Anderson of Sylvinia, A
schedule has been recoived and a preliminary proposal
has been made (see Sylvania msmorandum "Preliminary
Proposal for Power Di:ntribution Panels and 'use Loss
Indioation Cirocuits" i'mom Anderson dated Maich 16, 1948),

Certain information that Sylvania lacke! has been
supplied by Watt in Merorandum 1-269 and Memc:andum '1-202

3. Stepping relays for maryinal checking -- E, S, Rich. A
schedule has been made wnd a proposal has baen submitted
(see Memorandum M~294 ":‘roposed Panel Selectio. Circuit™),

4. Cebinets, terminal strip:, and fuse mounting -. Wainwrigh:
of Sylvania. A schedule :is been received, ani proposal
drawings were submitted fo° inspection. Certaii informa.
tion that Sylvania lacked ias been supplied by fatt in
Memorandum M-269 and Memor:idum M-302, Drawiny SD-32606
illustrating one possible uwiy of installing the terminal

strips and fuses in the rac:s was submitted to {ylvanis for

their consideration.

5. Inter-cabinet power cabling -. C, W, Watt. A sairedulo has
been made and a powar cabling -roposal has been aritten.
It will be issued March 22nd au Vemorandum M-31:z,

Investigation of components to be used n all of tho'e
various parts of the power distribution systen {s proceediig.
It is expected that during the next two weeks tiL. various
proposals will be acted upon, and by Auril 2nd th. »ower
distribution system should be completsly defined,

(H. S, Lee)

An investigation was made to determine the num:isr of powe.
control penels the current load on each panel and t'w2 numter of
terminale per rack for the aritimetic elements and .'lip-flop
storage-input-output registers, This information w:s given to
F. Anderson, E, Ffanke and H, Waimmright of Sylvanie in order
that design of the power control panels could be iritiated and
the rack design finalized,

In addition, E. S, Rioh and C, R, Wieser have been furnished
with data pertaining to their respective areas of interest in
connection with the desizn of the power control snd distribution
system.

(Hl R. Boy(l}

Considerations on the console during the past week would
indicate that a standby-on switoh should be provided for power
control at the console. In addition to this, two power panels
geem to be desirable; one to be located on the second floor wit
the computer and the second in the power supply room in th

PEE 8 -..‘_';.\sn_L TN
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1.22

1,22

Power Control and Distridution (Cont'd)

maters and ammeters for each voltage plus means for turning
off each supply independently. A built-in oscilloscope for
measuring ripple and provisions for starting the synchronous
condenser and a 400-cycle alternator might be desirable but
do not seem necessary, i

Power Cabling

(H. S. Lee)

An analysis and caloulation has been completed covering
the wire sizes and amounts required for intercomnecting the
power control panels with the arithmetioc elements and flip-flop
storage input-output registers. Also coordination has been
effected with R, Hunt with a view to seleoting and specifying
the wire, terminals, conneotors and other equipment needed for
the installation of the power oabling.

A proposal, covering the system design and equipment
specifications, will soon be published in a memorandum. Although
the proposal will encompass the tentative design and specificatiom
for the entire WWI power ocabling installation a determination of
wire sizes and amounts for the entire system nust be held in
abeyance pending more detailed information on cirouit design and
marginal cheocking requirements for the other elements of WWI,

The analysis cited in the first paragraph above indiocates
that intercomnecting the three elements (Power Control Pemels, -
Arithmetioc Elements aund Flip-Flop Storage--Input-Output Registera)
will require approximately fourteen (14) miles of wire.

(R. E. Hunt)

An investigetion in conjunction with H. Lee is in progress,
on oabling wire, connectors and wire ocoding devices,

The seleotion of oabling wire has been narrowed down to two '
types of wire which are:

1. Boston Insulated Wire Co's, Radio Hook Up Wire, a meoprane
insulated wire with a woven fabric cover with a coating
of fireproof lacquer. This wire is considered superior
to all othera of this type by the M.I.T. Wire Testing Leb.

2. Rookbestos, Aircraft or Radio Hook-up Wire. These wires
are insulated tape wound, with an asbestos firewall, and
rayon or cotton covered with a coat of fireproof laoquer,

The Rockbestos Wires are superior to the B.I.W. type on
every ocount excepting that of abrasive resistance qualities. The
cotton covered Rockbeatos, however, has very good abrasive
resistance qualities, but is slightly stiffer than the B.I. V.
wire.

#
|
|
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1.22 Power Cabling (Cont 'd)

An investigation of terminal comnsctors is still in
progress, A suitable tee connector has not yet been found,.

An investigation of wire code marking systems and machines
to code mark plastic sleeves is in progress; also a tentative
wire code has been worked out,

1.23 Video Onbllél_g
. ¢ NA
Sylvania presented another method of installing video
cables for our oconsideration which seemsd considerably better
than the method which was oriticized in Memorandum M-265 end

which showed that design progress is being made.

1.24 Driver Panels
The bus driver panel sohematic is being drawn, and should
be available by March 2lst for delivery to Sylvania. It has
been decided to make two typea of bus driver panels, ome for the
use in the arithmetic rack, and the second for use in the flip-
flop storage rack. Sylvania will make the video layouts for
these panels,

) 1,25 Time Sohedules

(R. A. Osborne)

Following is a list of the Whirlwind I Time Schedules,
together with their number, the name of the person responsible
for the sohedule, and the name of the coordinator.

Person
Schedule Title Number |Responsible [Coordinator
Repetitive Elements (Sylvania)
~ A-Register C-31638 | N, Taylor
— B-Register C-31639 | N. Taylor
_—Accumulator C-31640 | Watt N. Taylor
Flip-Flop Storage Register C=31641 | D. Brown
Flip~Flop Storage Output C-31642 | D, Brown
——Bus Drivers C~31643 | Rowleand N. Taylor
. Program Register C-31644 | D, Brown B
k Program Counter C-31645 | D, Brown
i Check Register C-31646 | D. Brow
i Input-Output Register C-31647 | D, Brown
' Comparison Register C-31648 | D, Brown
Non-Repetitive Elements (Sylvania)
b Control Switch C-31649 | J. A, O'Brien|D. Brown
Operation Matrix C-31660 | J. A, O'Brien|D. Brown
Progran-Timing-Mebelx ——— C-31661 J. A. O'Brien] D, Browm
Time Pulse Distributor C-316562 | J. A, O'Brien|D. Brown

-l &
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1.25 Time Schedules (Cont 'd) Person
Sohedule Title Number |Responsible |Coordinstor
Yon-Repetitive Elements (Sylvania) sont.
Time Pulse Distributor Control C-31853 |H. Kenosian |D. Brown
Master Clock C-316556 |H. Kenosian [D, Breown
Flip-Flop Storage Gate Driver C-31656 |C. Rowland D, Brown
Arithnetia Cate Drivers C~31857 |C. Rowland N. Taylor
Input-Output Gate Drivers C-31858 |C. Rowland N. Taylor
Toggle Switch Storage C-31662 |J. A, O'Brien|D, Brown
Storage Switch C-31663 |J. A, O'Brien|D. Brown /2
Trouble Loocation Racks C-31564 |C. Watt D, Brown <&
(and TSS Control) =
Operator's Console C»31665 |C. Watt R. Evereti
Input-Output Register Control C-31666 |L. Brown
m— A-Register End Diglt C-31667 |N. Taylor
e ACCUMULAtOr End Digit C-3186€ | Swmer N. Taylor
Others
(Arithmetio Control ' C-31854 | Sumer ) N. Taylor
Storage Tube Construotion,
Full Size 65" C-31669 | Dodd J. We Forrecter
Storage Tube Research C-31685 | Dodd J. W, Forreater
Storage Tube Deflection Clreul®sC-31633 | Ely Jo W, Porrester
) Storage Tube Output Circuite (C-31870 | Campling J. W, Forrester
Summary of Power Installation C-31688 |C. W. Watt
Power Distribution Panels C-31671 | Anderson C. W, Watt
Power Supplies (suboontraot; €c~31672 |H. R. Boyd C. W, Watt
Power Cabling (interocabinet C-31874 |C. W. Watt
Stepping Relays (marginal
ohecking) C-316756 |E. S, Rich C. W, Watt
Video Cabling C-31876 |C. W. Watt
Racks (cabilnets) C=-31677 | Waimwright }e We Matt
Input-Output (Eastman) C-31678 H. R. Boyd Je W. Forrostar
Air Conditioning of Computer
Room C-31631 | Prootor J. W, Forrezter
Preparation of Computer Room C-31632 | Proctor J. W, Forrestsr
Test Equipment C-31679 |R. Everett J. W, Forrestar
Trouble Loocation Methods C-31634 | Hoherg R. Everett
Servo & Simulation Research C=31680 | Wioger J. W, Forreztar

1.3 Auxiliary Equipwrent

"
16
¥

; 1.31 Power Supplies
(H. R. Boyd)
The power supply reguirement for Vhirlwind I is proving more
difficult than originally anticipated., The problem revolves around
. the fact that in the computer the load goes from substantially no-
load in many circuits to full-load in e fow microseconds. The nee:
for high-speed response has caused aa abandonment of motor pgenerato
gsete a8 roctifier merno, at least for the high-ourrent circuits
hail

with several load varintions. At prosent, consideration is
rgiven to petting 11 solation by means of 400-cvola, 3-n

< " 1 3 ' 3 ' 1 o
s 1+arnator T . . ¢ s 0 . P f-phase
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1 1.7 Power Supplies (Cont ‘d)

Discussions on this matter are being carried on with the
Power Equipment Company of Detroit who built the IBM Caloulator
supplies and are also a regular supplier for Western Eleotric and
Bell Laboratories. Their experience would indicate that the filter
needs to be almost entirely ocapacitative, These factors indicate
that the ripple and regulation requirements for the high-curren®
supplies should be relaxed as much as possible, and that power
requirements for deflection circuits in storage tubes should be
oonsidered as a separate problem., The power supply problem is
now being pursued along these lines,

(C. R, Wieser)

Reconditioning and delivery of the 75HP synchronous motor
has been delayed by lack of a purchase order,

Preliminary study of the problem of regulating and filteriug
d-c machines for power supply indicates that ripple end regula®ion
specifications cannot be met without using prohibitively large
filter capacitance,

(H. S. Lee)

' Subsequent to the previous Bi-Weekly Report, Engineoring
Note E-~105 has been published. This summarizes the results of
the anelysis of the AC and DC power requirements for WWI.

(N. H. Taylor)

The test equipment committes has under consideration the
problem of power supplies at Sylvenia and the resultant eoffect
of their design on test equipment performance.

Sylvania will study the existing situation on AC line
voltage variations. Regulation of some sort will be needed
to perform adequate tests of the WWI equipment. Sylvanie
already has procurred one 250 volt 20 ampere rotary machine
150 volt low current gemerator. They also have a 150 volt
10 ampere eleotronic supply available.

1.33 Cabinets
(C. W. Watt)

Drawings showing oabinet construction were made by Waimwripght
of Sylvania and looked very good, Detailed design is proceedin
at Sylvania,

A question has arisen whether or not special racks will be
. required for use with permanent installations of WWI gtendard teet
equipment in the computer itself., Some decision should rsoon be
reached by the test equipment group as to the size of panel thet
will be used for the standard test equipment, If 19" panels ar

used, permanent installation of uch test equipment in partn

e S i e B i
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1.33 Cabinets (Cont'd)

of the computer will not be uniform in appearance with the
rest of the machine and laboratory size racks rather than the
computer size racks will be required for mounting them.

(R E, Hunt) Raock Power and Fueing Panel.

This panel hns“'baon laid out using Telephone Type indicating
fuses, and standard Jones Strips and comneotors under sketch SD-3°

‘The proposal wes eccepted by M.I.T. ‘and Sylvenia and forw.rd«
to H. Waimmright of Sylvania for further development,

A contemplated panel incorporating special indicating fuecs
has been more or lees dropped, Waltham Horological Co. will still
submit a proposal orn these fuses,but unless they are exception=lly
good in all respects, the panel incorporating them will not be
developed.

It is felt that the use of special fuses would lead to
replecement difficulties.

l.4 Unclassified

Test Equipment Truck
(R. E. Bunt)

A proposed test equipment truck has been laid out, and
several proposals have been received,

A memo will be issued in a day or two sotting forth the
proposal,

(H. Fahnestock)
WWI Drawing List

Blook Bl.ock Cirouit
W1 Elements Dlagram Schomatic Schematic

Acournilator D-31213-1 E-31275

"A" Register B-31211-2 D-31276-3
* "B" Register B-31212-2 D-31277-1
Cheok Register -=——===C=)70(S-2B-39288 D-31615-1

i 104 Control Switch SC-39492
!: 308 Divide Control C-315562 R-31718
| 308 Divide Error Control B-31676 E-31619
203 Flip-Flop Storage SD-39278-1
203 Flip-Flop Storage (Output)B-37060-3 E-31635-1
203 Flip-Flop Storage (Register)C-37057-2 E-31621-1
erbors Pt
101 Master Clock B-37058-1 SD-39545
. v : 306 Multiply B-31532.) E-31588
. 106 Operation Matrix C=-37077-3
(“OS }uOd’ C-37078~2
| ;:5-[\ H 52[3} 107 Operation Timing Matrix cgfgrtz
404 —OrNANALT \ 50— O Rt eber — ]
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Block Circuit
Schematic Sohematio

B-31600 E-31717

102 Program Counter ———_ B-37063A~ B-39291 D-31516-1
105 Program Register s—e———a. -, (1./ B-39289 D-31514-)

307 Shift

304 Sign Control

305 Step Counter

309 Speocial Add Memory

200 Storage

201 Storage Switch

106 Time Pulse Distributor

106 Time Pulse Distributor
Control

C-37074-4
B=-31150

B-37068-2
D-31387

B-31532-1 E-31588
B-31676 E-31619

B-31575 E~31632
C-31152 SC-39492

TE6OPDOO-8  WE0X6A00
D-31636
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2.0 WHIRLWIND I RESEARCH

2.1 Circuite

2.11 Flip-Flop Design and Stability

2.13

(¥. H. Taylor)

Considerable discussions of the flip-flop circuit
design haveresulted in a modification of the flip-flop
circuitry on the DC flip-flop. As soon as thie design
is complete some models will be built and tested very
thoroughly. If poesible, this new design will be in-
corporated in WWI panels between the prototype and
production models. This circuit will change the value
of some of the components in the flip-flop, and will
use a different voltage source. However, the present
video layout should be adequate and will change the
panel very little.

(R. L. Best)

A new DC flip-flop hae been designed, and is being
built in breadboard form. It is hoped that, in thie
circuit, the "on" tube will have about 2.8 volts bias,
and the "off" tube about 19 volte blas. This will allow
the tube to age without having its grid go positive, so
that the cathode voltage will be kept more constant
through cethode follower action., Both plate and screen
supplies are 250 volts.

(¥. P. Horton)

Preliminary tests on the AC Flip-~flop rack indicate
that nothing at all will be learned about reliability if
the rack is operated from the regular laboratory power
eupply. For thie reason it was decided that resnlated
power supplies be used as far as possidle. These power
supnlies have been obtained and are now incorporated
with the rack,

Counter relays have been received and have been
placed in the circuit., After minor difficulties are
corrected in the rack, a 1,000 hour life test will Dbe
conducted. It ie exvected that this test pericd will
commence Wednesday, March 24, 1948,

Bus Drivers
(C. A. Rowland)

Work 1e progressing on the double point gate driver
and the gate amplifier. Reflections have caused consid-
erable diff1 r‘u‘ty for the douh‘o point gate drix er mr‘
‘t may be necessary to use an 829 in the high prf (2

b ket b e ke ke BN . s
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2.16 Basio Circuits

(3. A. O'Brien)

A new engineer, Robert Gould, has been assigned to
the group investigating basic circuite, and he will start
on the investigation of the Bus Driver circuit.

The work on basic circuits has been slowed down
quite a bit because the many different ways soms of the
ocircuits, particularly gate tubes, will be used increase
the mmmber of possible tests and modification. Therefore,
the present policy is to test only the circuit as it
appears in the basic diagram, and to make complete test
on only one application. The circuit will be modified
only when it is epparent that the circuit is useless other-
wise. In this wvay we hope to be able to run an uninterrupted
test on a cirocuit.

(J. M. Bunt)

Investigation of basic circuit IND-1 has indicated
that the current in the indicator lamme is subject to
very wide variations with circuit parameter and operating
condition changes. Nson lamn curreat in the "on" position
now varies from a value providing very low light drilliance
to a value which corresponds to three times the maximum
current rating of the neon lamp. Detaile of the tests are
included in Memorandum No. M-306.

A circuit in which the indicator lamps are in parallel
(in the present circuit the lamps are in seriss) is now
being tested. PFreliminary measuremants indicate that the
performance of the parallel indicator circuit is coneider-
ably mors satisfactory than that of the axisting cirouit.

(R. L. Massard)

A "packaged" gate tube circuit (for use in the timing
control matrix) was loaded with a "packaged" duffer ampli-
fier and compared with a basic gate tude circuit. The out-

put of the packaged unit wasrgﬁg_'w that of
the basic unit due to extra Tead capacitance on the gate
output.

It has bheen found necessary to use regulated supplios
for the bipmary frequency divider being used to supnly the
test pulaes for the baslc circuit tests; the output pulee
amplitude would not remain constant by any means without
the power sup~ly regulation.
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2.16 Basic Circuits (cont'd)
(N. Daggett)

Consideration has been given to the proper value of
resistance t0 be put in series with orystals across pulee
transformere. Indications are that a larger value of
resistance would give great imorovement with respect to
PRF sensitivity provided the increased overshoot can be
tolerated. : .

2.2 Components
2.22 Pulse Traneformers

2.23

(. 6. Hoberg)

An experiment with a new type core in a set of
etandard 1:1 pulse-~transformer coils did not show the
increase in low-frequency response which was eaxpected.

The core was formed by winding a contimous strip
of .002" grain-oriented hipersil ribbon into the coils
80 a8 to form a core with no alr gap and with a megnetic
path length 30% less than that of a standard praformed
core. Resulting low frequency response for 0.l micro-
gecond pulpses was only a little detter than that achievabl»>
with standard cores made from .002" ribbon, and about 10%
worse than that obtained with cores of ,00L" stock,

Further experiments will be conducted when additional
quantities of core material of differant types and elzes
are procured.

A specification is being written for the 5:1 pulese
transformer.

Yacuum Tube Studies

(N. B. Taylor)

The latest theory on vacuum tube deterioration
indicates that a renistance is being tuilt up in the
cathode material of the tubes which have aged. Prelimi-
nary work indicates this to be the case, and further
experimentnl work is being carried on to verify whether
this resietance has been the caure of flip-flop sticking,.
Preliminary studies indicate that there is consideradle
difference hetwesn the cathode surfnce as suoplied by
different companies.

i
}
\
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2.23

7 be Studies (cont'd)

It 18 difficult to draw conclusions as to what the
best long range program should be as regards cathode
material 4in long 1ife tubes. For the time being we
shall attempt to improve circuits so that these high-
resistance cathodes will not be a limiting factor in
Whirlwind performance. If possible, we shall obtaln
tubes which do not exhibit this tendency.

(M. Hayes & J. J. O'Brien)

Extensive dc. measurements are being made on 10
good and 10 poor, aged GAGT tubes to determine the cause

of decreass in plate current after 1500 hours of operation.

The data at present indicates the possibility of an ef-
fective resistor in serles with the cathode rather than
the control grid.

(Ray L. Ellia)

The change is completed on the tube tester so that
shielded Jjumper connectors are now used. Thie change
has eliminated troublesome oscillations in testing 3E29
and 2C51 tubes,

In preparing a reserve of tested tubes, several
2C51 tubes considersd falluresg, were made to function
properly by cleening the pins.

In preparing thie reserve, it was also found that
plate current for TAD] tubes varied widely with the date
of manufacturs. The average results for basic tests on
geveral types of tubes have been made and are available.

Pive GAG] tubes retired for weak emission and slow
drifting have been made to give nearly average plate
current with very little drifting by operating them at
near maximum plate dissipation for three hours.

Plate current vs plate voltage and screen current
ve plate voltage curves for the average of six TAD]
tubes are about comnleted. There will also be cathode
current vs plate voltage curvee for the same tubes used
as a triode.

2.3 Systems

.31

Five Digit Multiplier
(H., Fahnestock)

™

E. A. Guditz will now spend full time on the
miltipller
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2.31 Five Digit Multivlier (cont'd)

Sylvania's multiplier cabling proposal has been
returned for certain changes in cabling. They will
re-submit it for aporoval befors starting cable con-
struction.

(R. L. Ziezler)

Rewiring of the digit power panele has been completed
and work hag started on the video cabling. The multiplior
vill be ready for operation as soon as the cabinete are
permanently installed. However, there may be some delay
if it becomes necessary to rewire the neon indicator
lights and the toggle-switch storage for the new controcl
panel.

After the multiplier is returned to normal operation,
the circult improvement program will be resumed and
carried to completion.
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3.0 PECIAL CIRCUITS
3.2 Test Equipment

(N. H. Taylor)

In a meeting March 19th at the Sylvania Electric Pro-
ducts Company, the test equipment committee discussed the
method of making marginal checks on the repetitive panels
at Sylvania. The committee requested Sylvania to make a
proposal with adequate sketches of their plan tc provide
the necessary power to the variety of panels to be tested.
This proposal will include a method of switching each
individual woltege as required, and also a method of vary-
ing this voltage once it has been selected. The nature
of this prlblem is somewhat d@fferent from the WWI problem
as each test set-up must be capadle of providing power to
a wide variety of group arrangements,

Every effort is being made to expedite the design
and construction of the gate and pulse deley unit. At
present we have a demand for 35 of these unite to be in
use simultaneouely by five different groups. The bread-
board model of this unit is being tested. Layout and
construction will follow shortly and should have a f%op
priority.

(R. R, Everett)

The power supply changes described in the last bi-
weekly report have been completed.

A tube test panel design by J. J. O'Brien has been
approved by the Test Equipment Committee and construction
of 50 has started in Al Taylor's shop.

An investigation hae started of the Sylvania test
equipment requirements for WWI production test. Sylvania
would very much like approval of & program vithin the
next three weeks so that necessary construction can be
completed while shop time is relatively available. Pro-
posals covering expected test equioment reguirements have
been received from John Terzian., Terglan is aleo prepar-
ing a power supply proposal of our request.

Production test video amplifier requirements are ap-
parently met by the circuit from the 256B oscillosceps if
plate voltage on the output stage is imcreassed to +500v.
Sylvenia is making e prototype of such an amplifier de-
gigned to fi¢ in the Model 5 Synchroscope and including
a Blpgle tube step charger synchronizing circuit.

N
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3.2 Test Fquipment (Continued)

3.21

3.22

(H. Kenosian)
The laboratory-built test equipment hes been re-

‘vised to conform with the new standard volteges.

The revising of special test set-ups, breadboards,
power panels, etc. were left to the discretion of the
engineers using them.

It is important that all special power panels (no%
including the portable disconnect boxes) using the
standard multiple contact switch should be rewired,
otherwvise high potentials will be across the low poten-
tial contacts of the switch. This change is necessary
because there are high potential and low potentizl con-
tacts on these switches.

Standard Test Equipment.
(H. Kenosian)

Yariable Delay Pulse and Cate Generator. A bread-
board model of the unit is now being tested. The bread-
board was constructed similar to the propoeced final model
so that a prototype can be built directly from tke bread-
board, -

Specig) Test Equipment.
(H. Kenosien)

Clock-Restorer Pulge Squrce. This unit was comploted,
but tests are bslng held up due to a higher priority item
which is now belng tested.

(E. R. Boyd)

Mechanical shop is now engeged in building 50 panels
for tube-life studies.
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4.0 BLOCK DIAGRAMS

(R.R.Everett)

A number of conferences on the subject of the operator's console

have been held in the last two weeks. Attending at various times
have been Forrester, Fahnestock, Watt, Brown, Sumner, J.A.O'Brien,
Mayer, and Everett. Discussions thus far have concerned details of
methods for starting the computer, details of the coincidence counters
for the trouble-location function of the input-oulput register, and
means for obtaining control pulses manually., Written discussions of
these itemes will be forthcoming in the future,

The conferences have so far led to the following proposed changes

in the block disgremst
1. The Program Timing Matrix will be eliminated and its function:

transferred to the Operation Matrix. The Program Timing Matrix

generated those control pulses which were required for all opsra-

tions and did not need tc be under the control of the control
switch. This arrangemont resulted in a simpler control with re~

duced loading on this control switch output drivers and with nany

fewer crystals in the Operation Matrix, It was felt that
these adventages outweighed the resulting loss in control flexi-
bility.

No operations added to date have seriously disturbed this
arrangement, The poseiblilities for input-output control are,
however, greatly increased by combining Program and Operation
Matrices into one and thus making available alternative storage
setup sequences. The large masses of crystals needed with tho
standard Operation Yatrix arrangement can be aveoided by adding
1 or 2 more horizontal lines to the matrix. These lines have
their own buffers end are driven by arbitrary combinetione of
control switch outputs. The gate tubes for the setup pulses
will be connected to these lines and will be held on by any
operation in the selected combinations,

The changeover can be effected by mdding a tThird rack of
Operation Matrix in the proposed WW design. A subsidiery ad-
vantage obtained is that the number of spare control pulse lines
is increased and all spares are made available for either pro-
gram (setup) or operation timing.

J.A.0'Brien says that this change can be made without seriou

congequences to the control design schedule,

2. Provision will be made for turning off the power to the Oner:
tion Matrix thus turning off all gate tubes in the control lines
Selected gate tubes can them be turned on by do lines from tho
operator's console. A single pulee source will then pulse all
gate tubes, generating & standard pulse on selected lines

it e okl e il o :
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4.0 BLOCK DIAGRAMS (cont.)

(R.P.Mayer)

Cheoking methods particularly for the check register itself
are being investigated. A study is being made of the changespro-
posed during the operator's console conferences,

""" APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
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6.0 CHECKING MNETHODS

(N.H.Taylor) \

It has been decided to utilize some functions of the In and
Out register to perform as test equipment and the early stages of
computer operation. Certain high-speed testing is necessary in
order to locate trouble in the particular register, by the use of
auxiliary counters and some minor changes in some of the circuitry
of Wil panels themselves. These high-speed tests can be carried
out by the computer itself. This method of testing will be effec-

tive and useful throughout the life of the computer. However, it \ J

does demand that a larger percentage of the computer be available : ,j
before effective testing can be done on any one portion. 1
(E.1.Blumenthal) '

Progress Report #2 has been prepared for the SU thesis of
Hoberg and myeelf - "A Trouble-Location Scheme for a Digital
Electronic Computer."” Trouble-location problems (31 in number)
are sufficient to isolate a trouble within the A-Register of the
5-digit multiplier.

' The interpretation of answers to these problems is complicated
by the fact that an internal short from control grid to ground within
the complement or read-out gate tube does not always provide the
same indicat{on., For example, 4if the complement gate tube develops
such an internal short, and the AR flip-flop switches from 0 to 1,

a pulse will definitely appear at the gate tube output which can
be depended upon to trigger a succeeding flip-flop; however, when
the AR flip-flop switches from 1 to O, the gate tube output pulse
"probably” will not trigger a succeeding flip-flop.

3= sl b B 2 ooy . @ oadc

oo anke ol ols -

The condition is therefore equivalent to that of a marginal
failure. Suggestions from project engineers will be welcomed,

(J.W.Forrester)

Control Desk Operations: A series of discussions is being
held on the operator's console and its use in checking and trouble
location. The following have thus far been considered and will be
provided

l. Marginal checking controls for automatically or manually
sequencing the variation of supply voltages.

2. Computer Status - Indicators for all Flipe-flops and
important switch settings.

. 3. Starting controls - not yet specified.
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Q‘ 5.0 CHECKING METHODS (oont.)
4, Input Equipment controle, not yet treated in detail.

—_— ,.Mﬂﬁm :

5. Controls for manually pulsing eny line or combination
of lines in the computer.

6. Coincidence circuits to permit selection ofs

a, Any program order.
b. Any time pulse.
o, Any setting of the step counter,

The coincidence cen be used to:

a., Trigger scopes anywhere in the computer room.

b. Read out and check the contents of any machine register,
c. Stop the computer,

d. Recycle the computation from a specified beginning point.

« il b .



