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Project Whirlwind
Servomechanisms Laboratory
Massachusetts Institute of Techmology -
Cambridge, Massachusette

N

\
SUBJECT:  BI.WEEKLY REPORT, PART I, DECEMBER 15, 1947

To: 6345 Engineers
From; Jay W. Forrester
Date: December 15, 1947 ' .

1.0 WHIRLWIND I COMPUTER ELEMENTS
1.1 IListed by Block Diagram Number

101 Maater Clock

(H. Kemosian) Final specifications for the Master Clock
- are now being drawn up., Preliminary construction will
begin as soon as final specificationes are complete.

102 PExogram Counter

(D. R. Brown) Circuit schematic hes been revised and
cen now be turned over to Sylvania to be redrawn for
prototype construction. I don't lnow what has been
done with the preliminary digit which was constructed
by Sylvania.

1023 Program Rezister

(D. R, Brown) The circuit schematic has been revised
and delivered to Sylvenia. Evidently they have redrawn
the circuit schematic and made a prototype layout. Ve
have a print of the layout but none of the circuit
schematic.

104 Control Switch

(J. A, 0'Brien) Tentative plans have been completed with
Sylvenia engineers for a proposal to build a2 model of the
Control Switch for WWI. The data that is needed for a
comvlete 2ircuit is available and needs only to be put
together and drawn. In line with this worlk, ths present
32-position switch hes been loaned tb Sylvania to allow
thelr engineers to become familiar with 1ts oporation
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1056

106

107

108

201

203

Qperation Matrix

(H. Fahnestock) Sylvania engineers Flaheriy and Slavin
are familiarizing themselvee with J. A. O'Brien's pre-
liminary work and proceeding to prototype design.

Zime Pulse Distrilutor

(H, Fahnestock) A time pulse distributor hae been built

by Sylvania and is being rebuilt to better conform with
the rest of WWl.

Qperation Timing Matrlx

(H. Fahnestock) Sylvania engineers Flaherty and Slavin
are familiarizing themselves with J, A. O'Brien's pre- -
liminary work and proceeding to design of prototype.

Erogram Timing Matrix

(H. Fahnestock) Sylvania engineers Flaherty and Slavia
are familiarizing themselves with J. A. O'Brien's pre-
liminary work and proceeding to design of prototype.

Storage Switch

(H. Fahnestock) Much of the work being done under 104
can be applied to this. More details still %o be worked
out. -

Togele Switch Storage

(J. A. O'Brien) I have constructed two registers of tog-
gle switch storage and have observed their operation using
a 32-position switch. The principle difficulties in the
way of perfection are the transmigsion and deshaning of
switching transients that appear on the switch output.

Present tests indicate that these transients can be madé unob-
Jectionable and the storage set-up time be made less than

one microsecond by using 6L6 amplifiers Detween the

switching matrix and the storage digit tubes.

Flip-flop Storage
(D. R, Brown) The circult schematics of flip-flop storage

are being revised. They will Ve delivered to Sylvanla

next week. Sylvania will then make prototype layouts. The
preliminary flip-flop storage rack constructed by Sylvania
hae been tested qualitatively. It can clear, read-in, and
read-out at one-microsecond intervals. Sylvania has insuf-
ficient ability and test equipment to make quantitative

measurements. J. A. O'Brien and I spent this morning work-

ing with Sylvania on this testinzs job. Much more time
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300 Arithmetic Gontrol

(6. C. Sumner) Ths arithmetic element control block
schematic dlagram has been completed except for recent
changes in ACO made by the dlock diagram group. Sche-
patic diagrams are undervay for seperate penels of
arithmetic control. The past weok has been epent in
collecting problems involving the ACO carry reglster
in arithmetic check and special add. This was found
recesgary for the design of ACO carry and special add
memory, because time sequence is very critical. This
vork was carried on in connection with timing studies
being made by the block diagram group. A problom was
found that recuired farther propagation of carrier
than problems being used in timing studies by block
diagram group. A review of all funciions of ACO carry
will be 1ssued in an E-series report.

i=Regiater
(C. W. Watt)

Z0l

L.

B,

An offcrt has been made to obtain correct and uvp-to-
date schematice for the A-register, and to maks pre-
liminary layouts for the actual panels for WWI.

A bdlock schematic for .the A-register hes been com-
pleted, #B-31211.

A circult schematic is nearly completed. This is
#D-31276.

. A preliminary layout has bDeen made and submitted to

ue by Sylvania. Correction of thies awaits completion

of the schematic.

As soon as the schematic is finished, the proposed

layout will be checked and chenged., When a satisfac-

tory layout is pchieved, Sylvania will make one pre-
liminary model.

Delays have been due to:

1. Indecision on circuit component valuves.

2. Indecision on bus driver methods.

3. Other activities of mine, among which are drafting
procedures, standard practice and methode reports,
etc.

(Nos. 1 and 3 are pretty well resolved now. No. 2 re-

mains undecided.)

Accumilator

(J. J. O'Brien) F/lip-flop Puffers to Drive the Accumulator
Skift and Carry Matrix:

A,

Investigations of the type of buffer that could be used
vere made. Improvements in the operatlcn of ths present
accumulator buffers were attemptaed.

With a matrix switch the present type of buffer must

me imp:

£ i thodr Aanaratisan hae
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The guestion of drawing the matrix has been dropped to
investigate a vhiffle tree switch to replace the matrix.
m-tbmumthhwhdtothonm:. the
dissipation ratings of the 1N34 crystals limits the design.
This circuit has shown itself senmsitive to tube charac-
teristice in the multiplier.

mm. !ru Switch for Shift and Carry:

The switch has been designed and constructed. Tests
and improvements are being made on 1t.

B. The switch works satisfactorily so far at low frequency
inputs.

C. The testing under all specifications will be made.

Dy ==

E. An E-series report will be issued,

(C. W, ¥Watt)

A. A complete layout of the acowmmlator for WWI is being made -
by Walter Cook in drafting. This has progressed well, but
is now held up by lack of ocertain information (sce below).

B. Atchematic for the accummlator is being mads, #R-31275.

A bPlock schematic has been finished, D-31213.

C. As soon as the schematic is finished, the layout will bde
changed to agree in detail, and an effort will de made to
have a model built here that will de as excellent as if 1e
possible to make, All detail mechanical specifications that
we have set up will be followed to the letter, and the model
will serve, it is hoped, as a definite prototype of the ac-
cumlator, and a model of construction for the other pansls
of WWI.

D. Delays in the completion of this project are due to:

1. Lack of a final decision on the use of the shifting
matrix switch versus the whiffle tree switch.
2. The incomplete schematic.
303 B-Rezinter

(C. ¥. VWatt) _

A. An effort .is being made to odbtain a correct and up-to-date
schematic for the B-register, and to obtain a preliminary
layout.

B. A dlock schematic for the :B—rogutor has been completed,

#B3-31212,

A circuit schematic 1s being drawn by Sylvania, based on a
rough penoiled schematic I gave them, It has not yet been
received here. Its number will be D-31277. Two preliminary
layouts have been made by Sylvania and submitted to us. They
have not been approved becanse of lack of up-to-date circuit
information.

As soon as the schematic 1s finished completely, the layouts
will be revised to agree, and Sylvania will build a pre-~
liminary model.



6345

1.32

_ APPROVED FOR PUBLIC RELEASE. CASE 06-1104.

Memorandum M-185 : S Pege 6 of 18

C. Investigation of the implications of these new ideas
is proceeding. Power studies reamain to be done in
detalY and mugt soon be done, because rotary machin-
ery mugt be ordered soon.

1.23 Video Cabling

(C. W, Watt)

A, Decisions have recently been made on the types of
video connectors to use in WWI cabling.

B. It has been decided to use:

1. The removable type of video tee connector. UG-274/U,
for comnecting branch circauits to main cables. This
permits complicated cables to be made up in small
sections and assembled into larger combinations at
installation.

2. A modification of the present method of shield
braid clamping in all of the BENC type comnectors.
A supply of the extra parts needed to modify
connectors on hand has been ordered. John Ely has
been doing this work.

Sample connectors have been odtained from Industrial

Products Corp. and from Waltham Borologicel Co., both

unmodified,

C. Modified samples of connectors will be obtained from
the above companies.

D, No detailed work can be done on specific cables for
some time, Put must await panel design, rack arrange-
ment decisions, etc.

1.3 Auxiliary Equipment
1.3 Eower Supplies

(B. Fahnestock) Received "Preliminary Power Consumption
Estimate, December 8" by Anderson of Sylvania. Desirable
for him to carry this further by summarizing current re-
quired at various voltages and write specs for generatore
based on equipment available. Close cooperation must be
maintained with C. W, Watt (see 1.21 above).

4ir Conditioning

(H, Fahnestock) Conference December 12, Forrester, Fahne-
stock, Watt, Boyd, Wailnwright. Duct location along ends
of racks on top instead of under floor should be investi-
gated, Dumping air needs further consideration to save
return ducts. Proposal received from Carrier.

(H, R, Boyd) Discusssd airconditioning with Bohn and
Wainwright., Suggest that a 5000 pound unit can be placed
on an angle-frame resting on the floor with the unit about
10 feet above in the front of the boller roonm.
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(V. C. Bohm) Based on the results of conferences which
were held to discuss this subject, the Carrier Corp. has
now submitted a proposal for air conditioning WWI. Al-
though their present specification is for a total dissi-
pation of 49.5 K.W., 1% appears that a relatively minor
change in the size of one of the compressor units will
permit the capacity to be raised to approximately 60 K.V.
An M-series memo giving further details on this subject
as a whole, has just been written and 1s entitled, "Air
Conditioning for WWI," dated December 12, 1947,

1.4 Unclaseified.

(n, !qlorg Soon a;tcr circuite are "frozen" Sylvania

will need "Test Specification" on each of the units 101
to 601. These specifications are being formmlated along
the lines used to test and specify "Multiplier test :
Specs” but will be much more complete. It is plenned
that the test specs in the ACG A & B Rg. be established
by February 1, 1948. The others will follow shortly
thereafter.

i.l‘. A. o':lrlnt A system 18 being set up to standarize

all of the basic circuits in the computor., This is
¢reated in detall in engineering note E-80. The princi-
ple difficulties are that some proposed circuits have
not yet been developed. For this reason some of the
circuits have not been published as yet.

(C. W. Watt)

A. A proposal for mechanical and wiring specifications
has been written, and will be issued by Fahnestock
as BE-.79,

A proposal for standard circuits has boen made and
will be issued by J. A. O'Brien as E-80.

B. The need for such specs has been established; and
the work done, while preliminary, will serve as a
good beginning to a complete set of mechanical and
electrical specs for WWI,

C. New especs, as needed, will be written and issued.
Brown and Taylor will write video specs.

D, - Delays and difficulties are merely those of gotting
time to do writing of specs, and odtaining general
agreement from all concerned. The new policy coor-
dination between M.I.T, and Sylvania should help
thinge greatly.
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2,0 WHIRLWIND I RESEARCH

2.1 Circults

(K. Taylor) Several Circuits are being studisd im order o
“freezo” circuit schematics at the earliest posalble date.
These uroi .

2.11

1, "¥ziffle Tree® gate chain for ves 4n the Acommulstor.

2. HMaltiple mixing of pulmee in & 2ingle channel for
use in "Acc.”

3. " Maltiple mixing of eignals for rasetting a flip-flop.

4, Multiple mixing of esignals for the new tus driver
mathod, .

5. Work on the ac coupled flip-Ilop will contimas on
an expanded scale to aid in the dzoleion of using
1% in WVI.

8. A special traneformer %o give both g wositivs and
nagative pulse simultaneousely 1e under considsretion
Yy trangformer grouvp. If 46 &3 possible to do thise,
1% will seve tubes in arithmetic control end in sav-
sral other panels.

(H. Pabnestock) AC coupled flip-flop looks promising
for WWI. It is less offected by component tolerances
than DC coupled F'., lNoceesary % tost into sgotual
loads and to have verious people tuild epd ure AC
coupled FF to gain expericnce.

{tn B, kmn. !T?g)
A. Naturz of Prosen’t Vork:

Work is at present in progrece on %he zrnlysls and
design of o capacitively-ocoupled (a-c) flip-flop, rTreulte
of which are to Yo sulmitted to M.I.T. as & master's
thesia report.

A breadboerd model has desn constructod and s2% into
operation in tho laboratory. AL presant, extensive work
1o being done oa o mathematlieonl anslysie of the operation
of 3he ciroult. This mathematical enalyeis has Daem
rokan inio $two major portions, the iret boing an analyuis
of the switohing tranciont snd the second cn enmalysis
0f the circult dbehavior between mvitohes. As, this analysis

'’ progresses, correlation of day-by-dey resulte is being

mede with experimental. recults obteined on the breadboard
mcdel. The analysis includes the effoat of 21l ciroudt
parameters, including interelectrode and wiwvirg capaci-
tances.
B. BRoesults of Groeatoot Intoresh:
Emerimental
Switching timo, Unloaded:
Off-going o 0.1 _4a00

On
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Switching TMme, Loaded on each plate with 33 maf
to groumd:

Off-going = 0,15 se0.

On-going ™ 0.1 _.wec.
. Minimum required trigger amplitude - 16 wvolts.
Paramster tolerances not critical.
Hatural free-running half-period greater than

30 pipec.

Results ottained so far check well with experi-
mental results.

C. Tuture Plans:

The present breadboard model, being the first, is
by no means to be considered as optimum. Whem the
analytical work is completed, a study will be made
of the results with the view of determining those
parametors and characteristics which have a major
influence on the switching and intersvitching bdehavior
of the oirouit. In this way, it is hoped that the
flip-flop operztion will be improved. A design pro-
cedure will be devised. An improved method of trig-
georing the circuit should be studied. Finally, exten-
sive testing of the circuit under actual operating
conditions should be carried out.

D, Difficulties and Delays:

The procedure of carrying out numerical calcula-
tions from the mathematical amalysis is - long and
Sedious, especially in the switching analysis because
of the complexity of the equations. In addition, the
analysis of the circuit bdehavior in the interwval De-
twveen switches must be done on a point-by-point basis,
thereby inoreasing the time required to obtain numeri-
cal results.

E. MNore Detailed VWrite-Ups.
Master's Thesie Proposal
Thesis Progress Reports 1 and 2.
Progress Report 3 will be issued soon.

2.12 Qoupling Methoda

(N. L. Daggett) Present work concerns reduction of
undesired pip on flip-flop waveform in order to reduce
clamping difficulties. VWork is diecussed in ‘!-81.

(D. R, Brown) It is desired to increase ths interval
between pairs of restorer pulses so that long ocperations
such as division can be performed without interruption.
This could be done by increasing the coupling cepacitor
but might dietort waveforms. It has Deen shown that it
can be increased %o .001L NFD or even .01 MFD without

any harmful effects A decision will be mads on the basis

of available capacitors and computer requireme:
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(J. i, 0'Brien) Some concera has besn expressed about the
load added $o a flip-flop by the condenssr in the flip-flop
AC coupling circuits. D.R., Brown and I arrived at the con-
clusion that the charge shat the flip-flop must replace on
the ing oo or during the restorer operation is !
q=30 (1 - rg)mntumuubomﬂﬁomwu-
ations, and E is the net voltage forcing the discharge. The
effect of varying the sige of the coupling capacitors is
negligible if remains less $han 0.1.

2.13 Bug Drivers

(c. A. !whnd)
At present 1 am working on the digital tranefer bus and line
driver for the bus.
Using one contizmuous bus of about 80 feet in length, wvoltages
in the range of 15 to 18 volts were obtained on the bus using
a 6Y8 driven by an SR 1030. Reflections at worst were on the
order of 3 or 4 volts. (It takes a 4 or 5 volt signal into
the SR 1030's biased at -15 before any signal appears on the

| ‘ output). The ori of the something like this:
B 5 E i N

’ The present plan is to mix several signals into one buffer so

;_hd the future Emmin thi::’r' ﬁ

This un reduce the number of drivers tht are needed and will
shorten the bus. Results so far indicate that six signals can
be mixed into one grid. It seems that the measured plate disei-
pation of a 6Y6 is abous 76§ greater than expected from the
characteristic charts. This may mean another buffer between
the SB-1030 and the 6Y6.

2,16

(J.J.0'Brien)

A, The flip-flop life test rack was operated for 163 hnu-u
without trigger tubes. Noise was introduced on the common
cathode 1ine by setting and resetting three flip-flops
at one megacycle prf.

B. Ko recorded error occurred in the 163 hour periocd.

C. Move the rack to Barta Building as soon as possidle,

D. The present equipment for photographing waveforms i»s
unsatisfactory.

B. N-138, A Memorandum, "Flip-flop Life Test Rack, Rum
NHo. 3" which is in preparation.

2.16 Gate Generator
(J. A, O'"Brien)

A gate generator m:de up of a flip-flop and a delay line
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| ' It will pus out a § microsecond gate vith 0.2 microsecond
rise time and ~n amplitude of 14 volts into a 100 ohm ter-
minated line.

It 4s planned to modify the circuit hy putting a trans-
former in the plate circult of the 6Y6 making it an amplifier.
This may inorease the output volsage, but will most likely
increase the rise time.

One difficulty with the flip-flop type gate gensrator
is that 1t has to be cleared in order to insure its being in
the proper position; for this reason a gate generator using
a blocking oscillator will be built and tested. It is ex-
pected that some difficulty may be encountered in reducing
the resolution time of the blocking oscillator.

2.2 Components
2.22 Pulse Tranaformers

' 1. TFrom estimatea Dy J. A. O'Briem, D. Brown, and C, Vatt,
-. it was concluded that about 1600 pulse transformers
would be required for WWl.
2./ Since only about 400 h’rpersil transformer cores are
currently in stock, it is suggested that 1500 more be
’ ordered from Vestinghouse as soon as the Navy approves

; the order.
3. Specifications for these hypersil cores were written uwp
| and submitted to H, Morley.
| 4. Two pulse transformer types, NE362(1:1) and NE363(3:1),
{ are appropriate for most WWI spplications. They have
; been proved satisfactory; no design changes are foreseen.
| Formal specifications were written up and sudmitted to
F E. Morley.
| 5. I am aware of only two WWI spplications which may require
' transformer types other than the two mentioned,
] a. A higher turns ratio may have to be ussd for the
control-line-driver circuit.
b. Longer windings may be recuired if transformers are
used in circuits which handle long gate pulses.
A traneformer suitable for (a.) has already bdeen designed.
Difficulsy with (b.) will be encountered only if gate-
pulue lengths are greater than 0.5 microseconds, Circuits
in both cases are still tentative.

2,23 §B-1030 Teats and Specifications

(D. R, Brown) On December 2, Emporium telephoned us average
data on results of control rum of 100 SR-1030's. This in-
cluded two types: O0-5104, C.5245. Ve selected C-5245 on the
. basis of the data. Since that time Emporium has done nothing
because of a misunderstanding between Boston and Emporium. We
did receive fifty C-5245's, bdut no specs. Rochester called
Eaporium December 9 and got the ball rolling again. We are to

receive specs on vhich we can order this week
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2.4 Unglassified | X ‘

D, R, Brown) A meeting with the Sylvania orystal-rectifier
group to discuss crystal reliadbility was held November 21.
Data indicate that orystal-rectifiers do deteriorate, but 1t
is difficult to ascertain just how rapidly. Heins said they
bhave as good 1ife as vacuum tube, maybe better. A meeting
between BuStandards, Sylvania and Whirlwind will be held in
the near future to review all orystal-rectifier-life data.

s (Dy Ry Brown) . Sylvania is making thirty high-conductivity '+
orystal rectifiers (Sylvania No. D344) for laboratory work
on bus system. The laboratory work will be done here by
Mr., Rowland. The crystals will be delivered early next week.

Life testa of high-conductivity crystels at olevated tem-
peratured.tontimme. New 1ife tests at 35-40° C. have been
started recently.

(E. ¥. Sard) The relative amounts of power in periodic
pulses of the following shapes were computed.
. a. Rectangular

b, Half-sinumsoidal.

c. Top of a sinusoid (less than half)

d. Triangular -
One result was that less than 7% error is made if the power is
computed on the basis of the shape of the pulse being half-
simusoidal, vhen in fact it may be the top of & sinusoid,
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3.0 SPECIAL CIECUITS

3.1

Fiva-Diclt Multiplier

(N. H. Taylor) A mgmorandum will soon be issued covering the
fPresent Achievement and Future Plans of the Five-Dig!t Mul.-
tiplier.® It covere the following points:
1. Present$ Achievement
a. Succeseful operation at 2 MC prf for 500 hours.
2. Fature Plans
a. Now power supply
b. Repetitive sclution of probleas
¢. Crystal oslock
d. Control to "add" as well as "multiply.”
e. Iife teat (methode, aims, procetures)

(H. L., Ziegler) At the present time, ths.zmitiplier is being
kept in contimuoue operation cn a 24-hour basis ia order %o
obtain data on component life and variation in the character-
ietics of the component during ite lifetime.

When the f{lament power alone was kept on overnight as
wae done at the beginning of these tests, the flip-flops, in
the morning showed a tendency to "stick" in one position whea
the plate and grid volisges were applied. Though the flip-
flops in all cases were being restored and could bde set to
either pozition, they would antomatically roturn to the "stick-
ivg" position. In general, these flip-flops were restored %o
normal operation by being triggered at a twn megacycle rate for
a period of a few mimmtos.

¥ith all voltages on continmously, thias "sticking” wape
mach leee common end those thet dld etick wero more sssily cloared.

Iovestigation has sbown that the "sticikking® tendoncy is re-
versed if the positions of the $wo flip-flop tubes are reversed.
Teeting of the tudes in question usually shhwe consideradle Aif-
ference in their cheracteriastiocs, particularly in plate currentes.
The "aticking® ie¢ prodably due to fallure of omne tube %o ocutoff
couplotely and work 18 belag Gone to make the present flip-flop
ciyenit leas critical of tube unbalance.

The affect of triggering at 2 high rato hae not as yet deen
~aplained and 12 belng investigated at the present time.

2i02% ZTovipmans

(J. W. Forrester) All persons Anterested in $Sest equipment are
urged to comment on proposed standerd test oquipment program,
Fo urite cam be considered siandard test equipment until speci-
ficatione have been agresd upon
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(V. Taylor) Several new panels are under dsvelopment princi-
- pally to be used wvith the "five-stage multiplier" but basically
T~ 4intended to expand our line of Standard Test Equipment.
1. Variadle Frequency Pulse Distribdutor.
This unit will provide pulses at variable frequency
from 1 usm?unrumw and on an adjacent
1ine restorer pulses. The latter will cocur at$ fixed
time intervals ~nd will not vary in frequency, that
is one microsecond betweem pulse will be maintained.
In addition, the variable frequency pulses will de
gated out during the restoriag pericd. This panel
should prove of vide use as a test unit. Perhaps
Sylvania should have a few to test panels at higher
prf's than end use requirements.
2. Orystal Clock for uso in Multiplier is deing tested !
in bdreadboard stage. |
3. Trequency Divider to replace the G.E. counter is
; being constructed. NOTE: The G.E. counters are sub- |
8 | Jock to Jitter and are unstadle after long rums.
= | 4. A pulse distridutor to rum the multiplier repetitively
is under construction.

4 3.21 Standard Test Bouipment '

(J. 0. EKly)
Present VWork — att-ptm to design:
1. Pulse-shaping amplifier for 0.1 _ggpec. pulses at
30-50 v amplitude on 93 olm line.
2. Calidrated delay multividrator for delay range
0.5 - 85000 sgeec.
B. Resultm '
1. RMrst bdlocking--oscillator type pulse-shaper
unsuccessful, Will not work at all well delow |
0.3 useo. : Y
2. Tiret model delay m-v not yet breadboarded. |
C. Will revise proposal for standard test equipment |
system as soon as replies to E-78 are in,
D. Fo replies on E-78,
E. B.78, N-173, M-17?,

3.22 Special Test Ecuipment

(D. J. Crawford) Model 2 Crystal Tegter. Except for the
receipt of the modified meter, the Model 2 Crystal Tester

has been completed. This new Sester cperates on the same
principle as the previous model, but containe san improved
voltmeter ocircult with a stabilized power supply and hae

# en additional volSage range suitadle for testing type IN38
¢rystal diodes. A complete description will be contained
in E-84 vhich will be published soon.
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(J, J. 0'Brien)
Low Frequency Five-Stage Binary Counter with Trigger Phau Control:
(Work in association with H. Kenosian)

A,

B,
C.

D,

The design, construction and test of the five-binary stages
has been completed. A slight adjuetment of one stage is
being made. The trigger phasing circuits are under construc-
tion. ,

The unit will be given final testing, packaged and installed
in the Demonstration Multiplier,

An E-geries report will describe the unit.

Iife Data of the Demonstration Multiplier:

A.

A system of recording the life data of the Demonstration .
Nultiplier is being set up.

-
-—

E-33, covering this sudjeoct will be published shortly.

(R, H. March)

I am daeigning and construsting a rock power coantrol unis, which
can be used to control the D.C. and A.C. powver to < test rack.
This uai$ will include:

1. D.C. control circuit for standard D.C. wvoltages.
a. Master svitoh.
b. Pilot light for sach voltage.
c. Tuse for each voltage (any value of fuse wp to 3 amps
may be used).
d. Your 12-pin Jones FPlugs outputs.
e. Two Jones strip outputs.
2, A, C. control oircuis:
Twelve amp circul? breaker
Ten amp variac.
Metor tc measure iine and varisc voltage
Two 40 amp filament traneformers controlled by variac.
One will feed the Jones plugs and the other the Jones
strips.
W Six A.C. outlets, three on variac and three direct from
1line.

pooe

a

The prctotype is under construction now.
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X (H. Kenosian) Further . details on the Sest equipment pro-
gram and detalled specifiocations of equipment to be describded

?nmuammﬂuuvmmuwwr
o,

I. Master Clock for Demonstration Multiplier:
The master orystal controlled unit to be installed per-
manently in the Demonstration Multiplier is now deing
$ested in breadboard form. The final model will be .
constructed as soon as breadboard tests have been ocom-
pleted.

11, Binary Frequency Divider 2:1 - 4:1.
The prototype and all drawings have been completed.
Parta lists are dYeing drawn up and photographs are to
be made., The unit will be used for general laboratory
testing for frequencies up to 6.3 N.C. The standard
flip-flop used in the first divider circuit will trigger
above 6 M.C. Three more will be built and an E=series
note is now being typed in rough draft form.

11I. Variable Delay Pulse and Gate Generator:
Breadboard testing has begn completed and prototype is
under construction. Unit will de used to test the .
resolving power and amplitude sensitivity of basic
sections of WWI,

1V. Single Pulse Synchroniser:
Will be used to obtain standard 01 43 lov frequency pulses.
¥ill replace the Gas Tube Pulse Generator and will be
used to adjust push-button phasing on the control panel
of the Demonstration Multiplier snd Restorer Pulse Genera-
tor., The prototype has been completed and three more
models are very nearly finished.

V. Variable Frequency Clock-Restorer Pulse Distridutor:
This unit will be used $o test the affect of prf varia-
tion on and %o determine the upper frequency limit of
the Demonstration Multiplier and WWI,

Vi. lLovw Frequency Five-Stage Binary Counter with Trigger Fhase
. Control:
This unit is being developed in conjunction with J. J.
O'Brien. The design and construction and testing of the
five dinary stagee have been completed. The trigger phas-
ing circuit is nov being added. The unit will bde given
final testing, packaging, etc., and drawings will De sub-
mitted to Sylvania for their use. The circui$ will de
built into the master clock for the Demonstration Multiplier
to replace G.E. counters.

ViI. Cathode Follower Probei

t A &% - % i - % Yo s 4
standard prototype of the probe wvhicl a8 Deen ix
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the laboratory for some time is now completed alid
awaiting drawings to enable comstruction of eleven
more units, ;

(R. L. Best) A pulse amplitude monitor has been con-

structed which turns on & 1ight vhen noise (either posi-
tive or nagative) gets adbove a certain minimum level, or
vhen a pulse falls above or bdelov a given range of ampli-
fudes. All of these wvarning levels are adjustadle., The
above unit is in breadboard form; a final unit is now being
constructed by one of the uomammn»m

A large panel is being constructed to simmlate the
horizontal line driving prodles. Thise will have provision
for driving seven tubes at sixteen differsnt points.

A frequency divider is deing developed that has an
output of 4 X.C. regardless of imput pulse repetition
rate, and vhose output pulse is eynchronized with one of
the synchronising pulses.

(R. L. Massard) Video Amplifier, Model 5 Symchroscope.
Present work consists of adjusting the high frequency
compensating cirouits of separate stages. The overall
£ain 1s approximately 140 and the oufput stage bandwidth
is adout 23 M.C. Compensation of each stage is made separate-
1y to get a smooth frequency characteristic for that stage.
Difficulties arise from the fact that there is inSeraction
between the shunt and series components in the four terminal
circults used, and also bdecause the shunt capacities of the
output of one stage and the inpué to the next vary relatively.
Reference: Memo M-1285,

(B. ¥, Sard) A periodic program control for multiplier is
under construction. The construction should be finished by
December 15 or 16, and the unit itself should be in cperation
by December 19.
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4.0 BELOCK DIAGRANS

(R. R, Everett) |

Work is proceeding on a modified set of block diagrams for WWI.
These modifications will include the additions mentioned in M-111 as
well as changes in existing drawings. The new set of block diagrams
should be ready in about one month or about Jammary 15,

The block diagram group has also been engaged in the study of
timing probleme and checking. These activities are reported separate-
ly in Sections 4.1 and 5.0.

Coding for one attack on the coulomd friction problem for the
control force loaders has been carried out and is described in
Section 9-]_.40

4.1 Iiming Studies

(E. Blumenthal)

A tining study of WWI has been completed based upon the
information available in R-127. A% present an R-series report
is being prepared which will completely descride the results
obtained from the study, 2s well as the background information
necessary to substantiate these resulss.

The greatest limitation to computer operating speed is the T
svitching time of a flip-flop.. It was discovered that high
speed carry ocould poesidly require greater than 1 microsecond.
,  R.,R, Everett therefore has redesigned the ACO section of the
acoumulator to correct .this difficulty. (This is also discussed
in the report under preparation.)

A study will be made subsequent to the issuance of this
report concerning the design of check problems, with the goal .8
of eventually designing a trouble location system for WWI,

(G. G. Hoberg) |
A complete check of the timing scheme outlined in B5127 1
bas been made with E. Blumenthal. See E. Blumenthal's Bi-Weekly

Report.



