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Project Whirlwind 
Sorvomechaniflms Laboratory 

Massachusetts Institute of Technology 
Cambridge* Massachusetts 

SUBJECT! BI-WEEKLY REPORT, PART I , JULY 9, 1948 

To i 6345 Engineers 

Fromi Jay W. Forrester 

1.0 WHIRLWIND I COMPUTER ELEMENTS 

1.1 Listed by. Block Diagram Number 

104 Control Switch 

(H. Fahnestock) 

Sylvania's circuit sohematios of the control 
switch have been approved with minor corrections* It 
has been deoided to add indicator l ights to show th». 
selected l ine and aid In trouble shooting. 

107 Operation Matrix 
> 

(J. A. 0 ,Brien) (Control Pulse Output Units) 

Tests on the prototype have been completed, and 
recommended changes have been forwarded to Sylvania 
The t e s t specifications for this unit are being 
typewritten in a rough draft form for review and 
consideration. 

110 Frequency Divider 

(H. Fahnestock) 

Sylvania has praotically completed the revised 
layout for the frequency divider. 

201 Storage Switch 

(Jo A. O'Brien) 

The work on the storage switch output amplifier 
has been turned aver to M<, Hayes. An attempt to use 

^ESTOOTEI 
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201 Storage Switch (Continued) 

a grounded grid amplifier in the application has been 
v given up because the input impedance and gain require

ments were contradictory. 

(M. Heyes) 

Work is now being done on a three tube amplifier 
which employs only two tube sockets. Tubes tentatively 
being considered are the 5687, a twin triode8 and a 6Lr>c 

205 Flic-Flou Storage 

(R. H. Oould) 

Testing of the f l ip- f lop storage prototype panel 
has begun in cooperation with J. Terzian of Sylvania^ 

3 0 0 Arithmetic Control 

(N. II. Taylor) 

The testing of the divide control panel has been 
delayed due to the laok of the power distribution system. 
An outside vendor was making these power strips but 
failed to deliver on schedule. Our own shop will now 
supply them. 

302 Accumulator 

(G. C, Sumner) 

The blook schematic of the AC-0 Auxiliary Panel, 
B-32492, has been issued. The corresponding circuit 
schematic and the block diagram of the AC-0 digit are 
underway in the drafting room. 

305/ B-Register - La-Out Register 
403 

(R. H. Could) 

Engineering Bote 151 an the tes t ing of the B~ 
Register prototype panel i s ready far publication. 
Sylvania Memorandum 60-54 wi l l give instructions for 
testing procedure and data sheets with l imits . It w i l l 
be published in about a week. 

UNCL FIED 
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404/ CompariBon/Cheok Register 

(U. Fahnestock) 

Block schematics of the comparison register and 
oheok register hare been completed. The circuit 
schematic is in preparation. 

1*2 System Engineering 

1.21 Power Control and Distribution 

(0. W. Watt) 

Panel selection equipment. All parts hare been 
fabricated and assembly will begin next week. 

Fuse Indication Panels. A prototype panel was 
received from Sylvania on Ally 8* It will be checked 
and tested* 

Fixed voltage switching panel. A layout of the 
panel holding the relays needed to switch -the voltages 
not normally varied has been reoeived from Sylvania, At 
least six of these panels will be needed. 

Digit interlock panel. A layout has been reoeived 
from Sylvania for this panel, which provides the on-off 
control of all voltages for two digits. Two of these 
panels will be needed. 

Much discussion has gone on about methods of turning 
on the power supplies for the oomputer. A schematic is 
now ready for discussion that provides for three 
console push-button switches, "off," "standby," and 
"on," with power failure, blown fuses, or emergency 
stop overriding these controls. Proper filament sequencing 
will be provided in a filament sequencer being designed 

C. R. Wieser. In the "standby" position all filament by 
power will be on and plate power off, and vhen the "on" 
button is pushed the plate voltages to the power supplies 
will be applied sequentially through a sequence timer. . 
The supplies may be placed in the standby condition from 
either "off" or "on," and "on" frost either "off" or 
standby. In "off" all plate and filament power is 
removed from power supplies or computer. 

Ul tra 
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1.21 f9WW Qsttpfl Bad tot&Mim (Continued) 
QU E. Bunt) 
Power Bay* Development of the power bay is about 
parallel with the development of the oircuitry involved. 

All details necessary for the construction of the 
bay should be ready in another two to three weeks. 

(C. W. Watt) 
• * 

D> C. Filter Panel. Drawings of the D. C. f i l t e r panel 
have been made, and a prototype panel i s being built* 
There w i l l be one such panel In each rack of the computer. 

1.22 Power Cabling 

(C. W. Watt) 

Drawings of representative oables have been made 
and sent to three companies, Oavitt, Waltham Horological, 
and Harvey-Wells, who wi l l submit bids for the fabrica
tion of a l l the preformed D. C. oables. Quotations 
from a l l three are expected next week on a total quantity 
of about 400 oables. 

1.23 Video Cabling: 

(C. W. Watt) 

A proposal was received from Sylvania an a method 
of marking video oables. A discussion with Knowlton and 
Anderson of Sylvania brought out several points of 
importance, and a revised proposal is being worked up 
by Sylvania to include not only cable marking but also 
cabling schedules and charts to be provided in the 
service manual and for cable fabrication and installation. 

1.24 Driver Panels 

Register Driver 

(H. H. Taylor) 

The Sylvania layout on register drivers was reviewed 
and some changes have been suggested in mounting the pulse 
transformers to allow more space for the other components. 
These changes are being incorporated but production of 
the prototype unit has already been started. It i s hoped 
that the prototype wi l l be completed by Ally 16th before 
the Sylvania vacation. If not, we wi l l complete the 
construction at our U.I.T. shops, and t e s t during Sylvania's 
vacation. 

tttWltT 
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1.24 Driver Panels (Continued) 

(C. A, Rowland) 

A schematic of Register Drivor Panel Type II 
has been submitted to the drafting room* This panel 
plus three Type I register driver panels w i l l f u l f i l l 
the register driver requirements for f l ip- f lop storage* 

1.25 'Time Schedules 

(R. A, Osborne) 

All time schedules have been posted to July 1 . 
Prints w i l l be distributed to thcs e oonoerned within 
the next few days* 

All schedules wi l l receive their regular semi
annual revision as of July 1 t o bring them into l ine 
with changes in plans. A new Whirlwind I schedule form 
has been prepared running from July 1, 1948 through 
June, 1949. and wi l l be f i l l e d out for a l l act iv i t ies 
showing current status (current work oa schedule as of 
July 1) and future plans aa now anticipated for the 
next f iscal year. 

1*5 Auxiliary Equipment 

1M Power Supplies 

(C. R. Wleser) 

Glow-tube referenoes have been substituted for the 
thermal references in the 2-KVA Sorensenregulators. 
Compounding has been incorporated to compensate for 
f i l t e r and l ine drop. Tests indicate satisfactory 
operation* and the regulators w i l l be Installed on the 
plus 150 and minus 160 volt lab supplies in the next 
few days. 

The 75 H. P. motor-generator set i s instal led on 
i t s new bed. Alignment of the two machines should be 
done next week. The reactors for the motor have been 
delayed by material procurement d i f f i cu l t i e s at Raytheon. 

(J. J. Qeno) (C. R. ffleser) 

Filament voltage regulator for f i r e - d i g i t multiplier 
A regulator to maintain constant voltage for the filament 
supply of the multiplier has been designed and successful: 
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1.31 hmJmtUm (Continued) 
the regulator usee a Diehl FPE25-11 motor to 

drive a Tar lac which regulates the primary 
voltage of a booster transformer* A glow tube is 
used for reference. Constant voltage will be maintained 
with as much as a twenty-five volt drop in the supply. 

(W. S. Rogers) 

The 50 RVA Alternator* single phase* for WWI 
filaments is being reconditioned and tested for early 
delivery. 

Raytheon has furnished a print showing the data 
needed for mounting and circuit layout Tor the AC 
isolation reactor installation* A contactor has been 
ordered to disconnect these reactors from the circuit 
during starting* 

Lab system DC and AC outlets were extended to the 
Computer Room* part for permanent wWI and part for 
temporary preliminary testing. 

(L. J* Bardone) 

Variable Voltage* The control field windings of 
the amplldyne were sent out to be rewound into ones 
having one half the number of turns* A ©enter tap will 
be on each control field winding so that one quarter of 
the original turns may be had if neoessary* Frequency 
and phase response measurements will continue when -the 
windings are received. 

The circuits for the oontrol field windings are 
being modified in order to obtain the beet operating 
characteristics • 

1*32 Air Conditioning 

(J* C Proctor) 

Construction of the penthouse for the air condition! 
equipment is to be started Monday, July 12* This work 
should take about two weeks* 

Carrier has been notified that the penthouse will 
be oompleted in about two weeks* and they will endeavor 
to have final drawings oompleted and the remainder of the 
equipment delivered by that time* 

APPROVED FOR PUBLIC RELEASE. CASE 06-1104.
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1*4 tfaolassifled 

(J. C. Proctor) 

Sprinkler System Alterations. The alteration of the 
sprinkler system sas oonpleted last week* and the 
installation cheeked by the Roekvood engineer* 
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Wll Draarlng List 

(H* Fahnestook) 

WI Elements 

Muter Clock 

101 Pulse Generator 

102 Program Counter 

108 Program Beglater 

104 Control Switch 

106 Operation Matrix & 
107 Operation Timing Matrix 

106 Tine Pulse Distributor 

106 Time Pulse Distributor Counter -

106 Tine Pulse Distributor Output 

109 Clock Pulse Control 

110 Frequency Divider 

111 Synchroniser 

112 Restorer Pulse Oenerat ur 

200 Storage 

201 Storage Switch 

208 Flip-Flop Storage Outpict 
208 Flip-Flop Storage Register 

801 A-Register 

301 A-Register Zero Digit 

Block 

B-37169-1 

A-37156 

B-37062-3 

C-87067-2 

B-37068-8 

B-89817 

A-31574 

C-37166-l 

C-87121-1 

C-37060-4 
C-87067-8 

0-87066-2 

(0-87066-2 
(D-87072-7 

Block 
Schematio 

B-82865 

3-82218 

B-39289-1 

T60CS0O-4 

S600M00 

Oirouit 
Schematic 

E-82888-l 

D-31616-3 

D-81276-6 

(Z6OCS00 
nrwcsoo-i 
(Z60CS00-2 

Z6O0U00-1-B 

T60PD0O-8-B 

T60PD0O-8-A 760PD00 

T60PDOO-4-A Z60PD00-l-.i 

SB-89817-1 

B-82264 

— 

B-82209 

B-31160 

0-81152 

B-82269 
B-82268 

B-31211-3 

B-S1574 

R-31729 

D-81909-8 

SC-89492 

E-31686-8 
E-31621-3 

D-31276-6 

D-31573-1 

302 Accumulator D-87096-5 
D-87063-6' 

D-31218-2 E-31276-3 

• 
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WI Drawing Llat 

303 B-Register 

504 Sign Control ft 

308 Divide Error Control 

505 Step Counter 

506 Multiply ft 

507 Shift Control 

508 Divide Control 

509 Special Add Memory ft ACO Carry 

510 Point Off Control 

405 In-Out Register 

404 Comparison Register 

601 Check Register 

BUB Driver* Arithmetic Element 

Bus Driver* Flip-Flop Storage 

Register Driver 

Control Pulse Output Unit 

Fuse Indication Panel 

VWI Power Connector Pin Connections 

Voltage Variation Panel 

Block Circuit 
Schematic Schematic 

Block 
uiagram 

C-57097-5 B-31212-5 D-51277-
C-57069-5 

B-51676-1 E-31619-1 

0=37074-5 B-51828 D-31813 

, 

C-37119-2 

C-57120-2 

C-39816-1 

3-31532-2 

C-51552-1 

C-51576-2 

B-31600-3 

B-32334-1 

B-32578 

B-32577 

A-32297 

A-32296 

B-32207 

R60CP00 

E-31588-2 

R-31718-2 

E-51652-1 

B-51717-2 

D-51277-2 ' 

B-52676 7 

B-52576 \ 

D-51727-4 

D-51726-4 

E-52261-1 

S60CPO0-1 

W60PP00-7-B 

C-31955-2 

IT60PPOO-6 

tHWfWff 
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TWTI Installation Drawing List 

(C. W. Watt) 

The following drawings 
and wiring in WWI. This l i s t 
time goes by. 

Drawing Mo, 

D-31793 

D-57659 

D-37648 

D-37549 

D-57555 

D-57558 

D-37662 

D-37683 

D-37666 

D-37668 

D-37661 

ccarer the installation of panels, reoks, 
w i l l be kept up to date and added to as 

Title 

Typioal Rack Arrangements, Flip-Flop 
Storage and Arithmetic Element Racks. 

Cabinet Allocations, Computer Room, 
Barta Building. 

Layout-Cabinet Bay Locations 
Computer Room, Barta Building. 

Layout - Bay Cabling Ducts and Sprinkler 
System - Computer Room, Barta Building. 

Layout - Overhead Lighting, Computer Room* 

Layout - Air Conditioning Equipment 
and Duot work in Penthouse, 

Plan D, C, Power Cabling, Computer 
Cabinets, ffffl. 

Elevations - D, C. Power Cabling, 
Computer Cabinets, .WI. 

Plan, A. Co Filament Cabling* 
Computer Cabinets, WW I. 

Plan, Interlock Relay and Indicator 
Light Cabling, Computer Cabinets, WWI„ 

Layout - Computer Room Ground System, 

UNCLASSIFIED 
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2.0 WHffiUmn) I RESEARCH 

2.1 Circuits 

2.10 Pulse Standarising Circuit 
aaaaaaaaaaaaaaaaai ri i *m**>*mmmm**mtm—mm*m-nr —i -n-— 

(H. Kanoelan) 

Work on this circuit has been completed, k 
randum on i t will be issued. 

2.11 Flip-Plop Design and Stability 

(R.L. Beat) 

Aa a first step in investigating "stalling", a 
sot-up has been made to determine the manner in which a 
flip-flop starts after a rest period of tine suffiolent 
for the output coupling capacitors to dischargeo It 
has been found that it takes of the order of 100 clock 
pulses, 1 Mo p.r.f., to start a flip-flop* Other testa 
will follow. 

2.16 Basic Clrouita 

(J«M. Bunt) 

The performance of a commonly used variation of the 
basic gate tube circuit, that in which a a ingle gate-
tube drives another gate tube plus a trigger tube, ia being 
investigated. This gate tube circuit ia p.r.f. sensitive, 
tfaa magnitude of the first pulse being oonaiderably smaller 
than that of repeated pulses of high p.r.f. 

Since severe input circuit loading can be caused 
by trigger tubes grid current a alight modification of 
the basio T.T„ circuit has been devised to eliminate the 
neoessity of* driving the T.T. grid positives with respect 
to the cathodes at usable signal levels. In moat in
stances T.T. Input oircuit loading ia not seriously ob
jectionable, although the circuit revision can be utiliaed 
if necessary in exti erne oaaea to eliminate any objectionable 
loading effeot0 

ob woBkponoucs 

2,22 Pulae Transformers 

(J.M. Salter) 

The rough copy of the translation of "Der Impulse 
tranaformator" by Dr. Orar 1 has been completed. 

D) Q 

QlPi 
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2.23 Vacuum Tube Studies 

(D.R. Brown) 

Ted Clough and Dick Fallows visited the Sylvania 
Radio Tube Plant at Emporium, Pa. on July 6th. H.J. 
Belts Is being transferred to a different plant, and 
R. W. Slinkman is now responsible for the 7AK7. 

The engineers at Emporium have examined a number of 
type SR-1030 tubes and have found them satisfactory In 
all respects. In going from the SR-1030 to the 7AK7 a 
number of changes were made which resulted in somewfcat 
different characteristics„ In their effort to correct 
the difficulties associated with the 7AK7 the SR-1030 
has never been ezaotly duplicated. They are now pre
paring to duplicate the SR-1030. They hope to process 
several hundred tubes July 15 and 16 just before vaca
tion commences <> The tubes processed on those dates will 
be sent to us without tests. 

(A.I. Susskind) 

Plate, screen, and control grid currents of 7AK7's 
with control grid voltages ranging from -15 to-t-15 volts 
are being measured using pulse methods* 

(B.L. Ellis) 

The testing and preparation of tubes has been es
pecially heavy. Since the last bi-weekly report, crvw 400 
tubes have been prepared. This includes, testing, re
cording data and marking. Also 250 tubes have been par
tially processed. These will be completed Monday or 
Tuesday. 

2.24 Crystal gsotlfiere 

(D.R. Brown) 

The specifications for the type D-568 crystal rec
tifier have been changed from specifications announced 
originallyu The forward current at 1 volt has been changed 
from 7.6 me to 6.7 ma. The back current at 20 volts has 
been ohanged from 20 Ma to 40 tie. These changes have been 
incorporated in the specifications sheet. 

(A.K. Susskind) 

Preliminary measurements had indicated that heat 
conduction through crystal rectifier pigtails from power 
dissipating elements affected the crystal rectifier back 
resis^ujpe^Vfeerea* [̂ h*̂ efeenge> irn̂  ambient temperature in 
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2.24 Crystal Reotifjers (cant) 

(A, Ko Sussldnd) 

the Tieinity of the power dissipating elements was neglig
ible e The baok resistance of crystal rectifier A used in 
FF-1 was found to be only slightly changed by the heating 
of the components in that circuit during operation, 

2*5 Systems 

2.SI Fire-Digit Multiplier 

(J .J . O'Brien) 

All flip-flop circuits of the Five-digit multiplier 
hare been modified. They now hare a 1200 ohm cathode 
resistor instead of 820 ohma, and use 7AD7 tubes instead 
of 8AG7. 

These circuits operate satisfactorily. 

(B.H. Taylor) 

A means of regulating the filament supply to account 
for wide changes in l ine voltage i s being provided by 
R. Wieser. As soon as this i s available the f ire-dig i t 
multiplier w i l l be placed on l i f e t e s t using the new 
equipment for oounting errors• 

• v U l u v j i i IL.I 
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3.0 SPECIAL CIRCUITS 

3.2 Teet Equipment 

(E. £. Everett) 

Daring thle period TEC approval was granted for the 
design of a combination Delay Lin* and Pulse Standardising 
unit and for the purchase of a number of Yarlae* for 
Sylvanla production teet setups. 

3«2L Standard Teet Squlpmont 
(E. Kenosian) 

A source of dock and restorer pulses was set up 
using standard test equipment, including a clock (Mode?. 
2), gate and delay unit, 2 register panels, and a puis: 
mixer., The outputs provided restorer pulses whoso lr 
terral and period were fixed by daisy settings of the 
delay unit and clock pulses which were abut off during 
restorers and whose frequency was continuously variable 
up to 3 aagecycles* It Is interesting to note that thf 
restorer period and Interval were unaffected by the 
dock pulse frequency, and were always locked in with 
the dock pulse frequency. 

A less elaborate sot up was tried using a long 
delay on the gate and delay unit to divide the clock 
pulse frequency, delaying the end carry from the deli 
unit with another, and nixing the input and output of 
the second delay unit to form restorers. This setup 
saved one register panel, but its upper frequency limit 
was one aegacyole, and the delay controls had to be rs 
set as the frequency was changed. 

(R. L. Best) 

The scope synchronisers are now coning out of the 
shop. An engineering note will be issued shortly de~ 
scribing than. 

(H. Kenosian) 

Cathode follower Probe, Soma of the nechanical da-
tai ls have been modified. Test on the prototype will 
be completed as soon as these changes have been 
Incorporated. 

Voltage Cdlbrator. Layout of the prototype i s 
now complete and ready for construction. 

UNCI Er 
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3*21 Standard Teat Iqolg—nt (oont.) 
(H. ienoslan) 

Clock Pulse Oonorator Model 2. Calibration chart* 
have boon prepared, and will m inatallad this week. 

Qato Tube Panel. Prototype of this unit i t now 
under construction, 

Coder. Pinal toata har* baan completed in thia 
unito Construction of several of thoaa unite has baan 
hold up due to lack of toggle switches. 

Pules Palsy j Standarditer (SB-39939). A panal 
containing two pulaa-atandardiaing circuits la being 
oonatruetad for taat. Provision will bo made for in-
sorting any desired delay Una so that i t will be pos
sible to obtain avail fixed delays. 

(M. U. Taylor) 

I i f t r ^ f l p |MMJfc Mr. K. Kathbone will bo In 
charge of preparing Instruction main aila for auob items 
of standard taat equipment aa are now nvailable. His 

M-529, outlines the nature) of thia work. 

Due to an error in ordering the "Henry* amplifiers 
fron iJylvania, we will only hare four of these amplifiers 
instead of the tan which wa previously ordered. Addi
tional unite will have to be constructed in our shope. 

UNCL/ 
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k.O BLOCK DIAGRAMS 

(B. R. Brerett) 

The lataat revisions of the WI block dlagraaa hare baaa 
graded Grade II and wi l l be leaned this coning weak. 

The Block Diagram group wi l l sake aa intensive study of 
theea dlagraaa and the WI production drawiage and bio ok schema* 
t ioa l a order to discover any lnooaelateaolae or errors that nay 
have occurred during the laat few aontha. Ilia drawings wi l l then 
ha re-issued, probably Grade III . This study la expected to taka 
6 to 8 weeks. 

(R, P. Mayer) 

The three parte of the BST Control Memorandum, M-521, M-522, 
and M-523 are nearly ready to ha leaned. 

About twenty-fire of the latest block dlagraaa art being 
gradad Grade I I . The following la a Hat of thoaa drawings that 
hare already been gradad, including thoaa that vara gradad acme 
time ago, but not including Timing Dlagraaa (whioh are Grade I I ) . 

Parallel Digit Computer Codes 
System Block Diagram 
Control Functions ( H a t ) 
Bus Connections 
Bus Connections by Racks 

100 Mala Control 
Master Clock 

103. Pulse Generator 
103 Program Register 
104 Control Switch 

derat ion Matrix I 
a • I I 
• • III 
• " I f 
I s 7 
• R f j 

106 Tlao Pulse Distributor 
109 Clock Pulse Control 
110 Frequency Divider 
201 Storage Switch 
203 IT Storage Sections 

" • • Output Sections 
• • • • Control Seetlona 

300 Arithmetic Xleaent 
301 A-Regieter 

B-370OI-U 
BB-3707I-5 

A-3161U-3 
CB-3712U-2 
CB-37123-2 
B-3709oU 
B-37159-1 
A-37155-l 

CB-37067-2 
CB-37066-3 
CB-37135-1 

• 6-1 
• 7 - 1 
• tVl 

3197U 
" 5 

B-3706S-1 
B-39817-i 
A-3715^1 

CB-37121-1 
CB-37057-3 
CB-370604 
A-37061-5 

DB-37072-7 
CB-37056-2 

UNC 
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k.O BLOCK DUGBAMS 

(S. H. Bverett) 

The latest reriaione of the WVI block diagrams hare been 
graded Grade II and wil l he issued this coming week. 

The Block Diagram group wi l l make aa intensive study of 
theae diagraaa and the WWI production drawing* and block 
t ioa in order to discover any inoonaiatenoiea or errore that may 
have occurred during the laet few montha. The drawinga wil l then 
be re-issued, probably Grade I II . fhia study i s expected to take 
6 to 8 week.. 

(Ho P. Mayer) 

The three parts of the 1ST Control Memorandum, M-521, M-522, 
and M-523 are nearly ready to be issued. 

•bout twenty-five of the latest block diagraaa are being 
graded Grade I I . The following ia a Hat of thoee drawings that 
have already been graded, including those that wn graded some 
time ago, but not including Timing Diagrams (which are Grade I I ) . 

Parallel Digit Computer Codes 
System Block Diagram 
Control Junctions (Hat ) 
Bus Connections 
Boa Connections by Hacks 

100 Main Control 
Master Clock 

101 Pulse Generator 
103 Program Hagiater 
10U Control Switch 

lftfii *l 
107) 

Operation Matrix I 
a . a H 
• • III 
1 a n 
a • 7 
• • TI 

106 Tine Pulse Distributor 
109 Clock Pulse Control 
110 frequency Divider 
201 Storage Switch 
203 IT Storage Sections 

• • • Output Sections 
a. • • Control Sections 

300 Arithmetic Xlement 
301 A-Regiater 

B-370CQL-U 
DB-3707I-5 

A-3161U-3 
CB-37l2l»-2 
CB-37I23-2 
B-3709«-u 

B-37159-1 
A-37155-1 

GB-37067-2 
CB-37O66-3 
CB-37I35-I 

• • 6-1 
a a 7 . ! 
e i j . i 
" 3197U 
a • 5 
B-37068-I 
B-39817-1 
1-3715^1 

CB-37121-I 
CB-37057-3 
CB-37060-4 
A-37061-5 

DB-37072-7 
CB-37056-2 

. 
cp 
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4.0 BLOCK DIAQRAH8 (oont.) 

(3. P. HMJT) 

302 Accumulator (0 A 15) 
• • (1 - Ik) 

505 B-H^lBter (0,1, Ik, A 15) 
• • (2 - 15) 

30$ 8t«p Counter 
U03 In-Out Regittar 
kOk Comparison Reglater 
601 GbMk Ragi«t«r A CH Checking 

llB-37096-5 
nB-37063-5 

CBA-37097-3 
CB-37069-3 
CB-3707U-5 
CB-57U9-2 
GB-37120-2 
B-39S16-2 

UNC SfFlED 
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5.0 CHICKING HtfuuDB 

(G. C. Sumner) 

Memoranda M-5L2 outline* the inreatlg&tlon to ba nade on 
trouble location* farther study of the general problem eontianrte. 

1 / 
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