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PREFACE

A “Survey of Large-Scale Computers and
Computer Projects,” by Mr. A, E. Smith of the
Office of Naval Research, was originally pub-
lished in 1947 and 1948 and was brought up to
date and republished in 1950. Since that time
the computer art has developed rapidly, and a
large number of machines that were then only
in the design stage are now in successful opera-
tion. Earlyin 1953, Dr. N, M, Blachman of this
Office undertook to gather all available informa-
tion and publish a new “Survey."” In this labori-
ous undertaking he received much valuable
assistancefrom Messrs, J. B, Kruskal, Jr., and
J. J. Wolf of the Logistics Research Project at
George: Washington University, and from LTJG
D. L. Hogan, USNR, during a two weeks’ tour of
training duty at ONR as well as from LT R, R,
Weber, USNR, of the London Branch Office of
ONR. The cooperation of the Computation Re-
search Team, Flight Research Laboratory.
Wright-Patterson Air Force Base, in making
available information that had been gathered for
the preparation of a similar survey is gratefully
acknowledged,

E . IR, b a

C. B. Hart, CAPT, USN
Assistant Chief for Research
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INTRODUCTION

On the following pages are presented data on nearly one
hundred automatic digital computers intended for more or
less general-purpose computation. This information was
obtained, for the most part, during the month of February
1953, by means of questionnaires. This compendium was
made possible by the very nearly 100 percent response to
those questionnaires. While this Survey is as accurate and
complete as it could be made under the circumstances, it
should be recognized that the data presented are subject to
changeinas rapidly expanding a field as that of digital com-
puters. Unfortunately, a few machines are omitted for want
of information on them. ‘

Most of the entries on the following pages are self-
explanatory, but a few words are in order concerning others.
The date when “first ready for use” must be interpreted in
the light of the February 1953, date of collection of the infor-
mation. In the case of commercially available computers,
this date often refers to use at the customer’s location; in
other casesit referstothe first useful operation of the com-
puter by the builder. The “floor area” refers in some cases
tothe entire room housing the computer, and in other cases
tothe base area of the arithmetic, storage, and control cir-
cuitry, The unit “ton” for cooling refers to the amount of
cogling provided by the meliing of one ton of ice per day at
32"°F. '

Storageis designated “internal” only when an instruction
address refers to a single stored word, and in some cases
arithmetic registers have been included under internal stor-
age. Tapes which cannot be both written on and read from
under the control of the computer are listed under “input/
output” media. Inother casesthe nomenclature has not been
standardized; “match,” “normalize,” and “justify,” for
example, all refer to the operation of shifting a number left
until its most significant digit is non-zero, and counting the
number of places shifted. “Logical multiplication” and “logi-
cal ‘and’” likewise are synonymous.

Atthe end of the tabulation are three indexes: (1) listing
the computers by name, (2) listing the builders, and (3) giv-
‘ing the geographic location of both the builders and the com-
puters. All left-hand pages have been left blank in order to
permit the reader to insert additional data which he may
acquire,

vi



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:
FLOOR APEA:
COCLING:

BEST SU!TED FOR:

ABC | 1
(Automatic Binery Gonpnter)

Alr Force Cambridge Research Center, ,Cambridge. Hann.ch’nsetts
Air Force Cambridge Research Center

(Financial contributions made by Air Research Development
Commend and the U, S, Air Force,)

No

Not availadble,

Not available, '

250 sq. ft. POWER CONSUMPTION: 7% kv,

1100 cu.ft. min. rirsT ReADY FOR use: May 1953.
Complex operations on relatively few nmumbers,

OPERATING SCHEDULEZ - ENGINEER ING . PROBLEM SOLVING .
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldle Total
" Hes/Wk
Percent
PERSONNEL:

NUMBER BASE:

WORD LENGTH:

" NUMBER RANGE:
NEGATIVE NO. REP.:

2 (8 or 10 external
56 dbinary digits, .

. © InsTRUCTION Tvpe: Fouresddress,
Cnes! cowplement. SEQUENCE ConTROL: General store,.

operatons:Add, subtract, multiply, divide, convert, conditfional transfer,

wand", %or®, count ones, order of magnitude.

SPEEDY Transfer Mdition Muitiplication] Oivision |Other
Int Min. 1’5 ns
{Incl. Access . 50 ms "
Exc!. of Access 1e> ms E[u-s 1,2 ms 1,2 ms 1,2 ms or 1085
STORAGE: Capacity |No. of CRT Access ) DrunD-um o Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic .
Channels [ Max. | Min. )
Magnetic Dyum Internal | 4096 [128 |50 m md Serial] 20% 1%5;1:4

INPUT/OUTPUT:

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:
‘COMPONENTS

REMARKS 3

Type . Function Speed
Flexowriter In=Out
Parallel, clock FreQ.: Arithmetie unit 100 ke; drum 40 ke,

Mip=-flop.

1200 tubes, 500 crystals, 50 relays.

Overflow and order sensing checks are built in, The dinery
point location is variable, .



ACE Pilot Model
(Automatic Computing Engine)

- 8uitT 8Y: Electronics Section, National Physical Leboratory
INsTALLATIONS: National Physical Laboratory, Teddington. Ergland

COPJIES AVAILABLE:
PROGRAMMING SERVICE: Available,
COMPUTING TIME: Available,

FLOOR AREA: 152 sqe fte
COOLING:

BEST SUITED FOR:

POWER CONSUMPTION:
FIRST READY FOR USE:

OPERAT ING SCHEDULE 3} ENG INEERING PROBLEM SOLVING )
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldle Total
Hrs /Wk ]
Percent
PERSONNEL:
NUMBER BASE: 2.
woro LENGTH: 32 Dbinary digits
NUMBER RANGE: INSTRUCTION TYPE: Two-address
NEGATIVE NO. REP.: SEQUENCE CONTROL: General storage
OPERATIONS: :
SPEEDY Transfer Addition iHuItiplication Division
e Min. :
Incl. Access in - LML
Max. . 2 ma
Exc!. of Access )
_STORAGE: Capacity | No.of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min.
Me ] 360 118 2ly.s 320 | Seriall Most—linee—32—
_ worde+longy—
aome lipes ] |
INPUT/OUTPUT: Type Function Speed
(Hollerith) punched cards  |Inpmt | L words/see
: M:pﬁ-
| Typewriter v 1t
~ TAPE SEARCH:
ARITHMETIC MODE: Serial cLock FREQ.: 1 megaeycle

COMPUT!NG ELEMENT:
comronents: About 800 tudes,

REMARKS:




: ) AINAC _ , 3
(Axel Wenner-Gren Autometic Computer)

suitt sy: Logistics Research, Inc., Redondo Beach Galifornia
INsTALLATIONS: AIWEG Corp., Cologne Germa.ny '

David Taylor Model Basin, Carderock Maryland

COPIES AVAILABLE: For sale,
PROGRAMM ING SERVICE:
COMPUT ING TIME:

FLOOR AREA: 28% x 116", POWER CONSUMPTION: U kw,
cootine: Internal fans. FIRST READY FOR USE: December 1953.
BEST SuITED FOR: General purpose; monorail calculations, wind-tunnel data reduction.
OPERAT ING SCHEDULE: ENG INEER ING . PROBLEM SOLVING . ,
Sched. Maint.] Eng. Dev. Error-Free Erroneous g Repair ' ldle Total
Hrs/ Wk ‘ '
Percent

personneL: Routine maintenance is provided by the manufacturer for one year.

NUMBER BASE: 2

worD LENeTH: 32 binary digits, sign, and 2 check digits.

NUMBER RANGE: INsTRUCTION TYPE: ®No address," 4 orders/word.
NEGATIVE No. ReP.: Slgn & abs. value. sequence CONTROL: Working storage.

operaTions: -Add, subtract, multiply, divide, transfer, absolute value,

extract, negate, compare, overflow, shift, count down, input,
output, complement.

SPEED:] Transfer Addition [Multiplication] Division

. Min. 1 ms
Incl. Access
Max. 8 ms :
Exci. of Access - ;_—. ms 34 ms 34 ng :
STORAGE: Capacity |No. of CRT Access DrumDiam.,| Speed
in Magnetic Time Length _of
Type Function Words Tracks, or Mode or CRTType Motion
Acoustic
1 Channeis | Max. Min.,
‘ Working 64 2 B8ms |1 ms|Serial
Arith. 4 1ns Serial
INPUT/QUTPUT: Type Function Speed -
| Punched paper tape  |In&Ont | 10 decimal digits/second |
| 10 typewritera In&Out | 10 decimal digits/second |

TaPE sEarci:  None,
ARITHMETIC MoDE: Serial., cLock FREQ.: 67 ke,
COMPUTING ELEMENT:
COMPONENTS:
remarks:  Of the 4 "syllables" in an instruction word, each may represent
& command or an address for the preceding command if required. This address
will refer to a syllable or word-in either of 2 "working storage® channels or
to an entire main storage channel. - Part of the computer is a test box, which
can statically or dynamically test any of the plug-in units.



 APE(R)C
(A11-Purpose Blectronic (Rayon) Computer)

suitt 8Y: Birkbeck College, University of London
INSTALLATIONS: British Rayon Research Association, Manchester
‘ British Tabulating Machine Co, - HEC~1 and HEC-2 (Hollerith
Electronic Computer)
(The Rockefeller Foundatiop, Imperial Chemical Industries,

the British Rayon Research Association, and the British Tabu-
1gt1 Ha%hing Co. contribpted support to the development of
COPIES AVAILABLE: of. Safg? OF.
PROGRAMMING SERVICE: Available,

coMPuTING TIME: Available,

FLOOR AREA: 20 8q.ft, POWER CONSUMPTION: 2 kw.
cooLing: Kone, FIRST READY FOR USE: June 1952,
gesT suiTep For: General purpose; statistics,
OPERATING SCHEDULE? ENG | NEER ING PROBLEM SOLV ING ‘
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair . Total
Hrs/Wk ) [ ‘ 7.2 ] 2,8 ko
Percent . 93 - 7 lm

PERSONNEL: 1 nathématician, 1 clerical, 1 operator-maintenance man.

numeer Base: 2 (8 or 10 externally).
worD LENGTH: 32 binary diglts.
NUMBER RANGE: =1 0 1, INsTRucTION TyPe:  Two-address,
NEGATIVE NO. Rep.: Complement. SEQUENCE CONTROL: General store.
operaTions: Addition, subtraction, multiplication,

SPEEDY Transfer Addition [Multiplication Divisign l
Min. 1,2 ms | 1,2 ms| 1.2 ms | Programmed
Max. 120 me |20 mal 38,4 ms

Incl. Access

Excl, of Access lq,z ns 1_._%2 ns
STORAGE: Capacity | No. of CRT Aceess - DrumDiam., Speed-
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic’
Channels | Max. Min.
| Magnetic drum _|Interna 12 32 120 ms}l,2 Serial S"dia,f
' 1"long
INPUT/OUTPUT:| Type Function Speed
F___zz_._elet ewriter In&Out |7 digits per second
Punched-card tabulator In&Out [32x150 digite/mirmte |

TAPE SEARCH: Kone,
ARITHMETIC MoDE: Serial clock FREQ.: 30 ke,
coupuTING ELEMENT: Double triode.
componenTs: 420 tubes, 30 relays.

REMARKS



BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:

APR(X)C
(Al1~-Purpose Electronic &-Ray) computer)

Birkbe‘ek College, University of London

Birkbeck College Electric Computation Iaboratory

(The Rockefeller Foundation, Imperial Chemical Industries,
and the British Tabulating Machine Co. contributed support
to the development of this computer.)

COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

FLoor aRea: 20 sq. ft. POWER CONSUMPTION: 2 kw,
cooLing: None, FIRST READY FOR USE: End of 1953.
BEST SUITED FOR: General purpose.
OPERATING SCHEDULE: ENG INEERING PROBLEM SOLV ING _
Sched. Maint.] Eng. Dev. Error-fFree Erroneous Repair tdle Total
Hrs/Wk
Percent
PERSONNEL:
smser Base: 2 (8 or 10 externally).
woro LENGTH: 32 binary digits.
NUMBER RANGE: =1 to 1, INSTRUCTION TYPE: TPwo-address.
NEGATIVE NO. REP.: ~ Complement, SEQUENCE CONTROL: General store.
oreraTions: Addition, subdbtraction, multiplication.
SPEED: Transfer Addition h&;ltnpllcatlon Division |
el Access | | 0 6-_M,MMM
Max. |20 ma | 2Q me 19,2 ms
Excl. of Access 0.6 , 0 ne .
STORAGE: Capacity |No.of CRT| ‘Access Dfumbiam., Speed
in Magnetic Time Length - of
Type Function Words Tracks, or| Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min.
Magnetic drum Internall 1024 | 32 120 msl0, 15* aia.|
_ L
INPUT/OUTPUT: Type Function Speed
| Punched-—card talmlator  |In&Out 132x150 diglt: ’
TaPe searcH: None,
ARITHMETIC MoDE: Serial. cLock FReQ.: 60 ke.

“Double triode.
310 tubes, 3 relays.




BUILT BY:
INSTALLAT IONS

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:
FLOOR AREA:

: ARRA
(Automatische Relais Rekenmachine Amsterdam)

Mathematisch Centrum, Amsterdam, the Netherlands

Mathematisch Centrum.

Ko,

80"x16" plus desk. rower consuneTioN: 3 kw,

cooLing: None, FIRST READY FOR USE: 1953&.
BEST SUITED ForR: General purpose,
OPERATING SCHEDULE: ENG INEERING PROBLEM SOLVING )
Sched. Maint.] Eng. Dev. Error-Free Erroneous k Repair Idie Total
Hrs/Wk
Percent
PERSONNEL:

NUMBER BASE:

woro LENGTH: 30 binary digits (instructions 15
NUMBER RANGE: =1 $0 1, .
NEGATIVE No. REP.: Ones' complement.

2 (10 externally).

binary digits).
One-address.
SEQUENCE CONTROL: General store.

INSTRUCTIONATYPE:

opmxnou:ﬂddition,;snbtraction,'multiplication, division, print, ete.

SPEEDY Transfer | Addition [Multiplication Division Shift Mult. byl 10
. | Min. . : : J
Incl. Access n ?°5 ms » 82.5 ms 22.5 ms 2
Max. 27,5 na 102;5 ms 22.5.&!_2245_@3
Excl. of Access 2,5 ms 82.5 ms 5,0 ‘
: - STORAGE: Capacity |No. of CRT Access DrumDiam.,| Speed
in Magnetic Time Length of
Type Function Words Tracks, or| Mode or CRT Type Motion
Acoustic .
| Channels | Max.: Min.

| Magnetic drum  [Internal| 1026 | 64 |22kps| 2

~ INPUT/OUTPUT: Type Funct fon Speed
| Paper tape Input
| Typewriter , decimal di

- TAPE SEARCH:
ARITHMET IC MODE:

" COMPUTING ELEMENT:
* COMPONENTS:
REMARKS :

Serial. CLOCK FREQ. :

Selenium rectifiers.

500 tubes, 2000 selenium rectifiers, and 15
This computer, though electronic,
relay predecessor.

relays,
has been named after its




AVIDAC .
(Argomne's Yersion of the IAS Digital Automatic Computer)

suILT BY: Argonne Fational Laboratory, Lemont, Illinois
INSTALLATIONS: Argonne Kational Laboratory '

- COPIES AVAILABLE: NOa
proGRAMMING SERVICE: NO policy fixed.
compuTInG TiMe:. NO policy fixed,
Floor AREA: 500 sqe ft, ~ POWER CONSUMPTION: 20 kkw,
cooting: 3500 cu,fty min, FiRsT ReADY FOR UsE: In operation now,
BEST suITED For: General scientific,

OPERAT ING SCHEDULE? ENG INEER ING PROBLEM SOLVING )
Sched. Maint.] Eng. Dev. Error-Free Erroneocus Repair ldle Total
Hrs/ Wk
Percent
PERSONNEL:

NUMBER BASE: 2 (15 externally).
woro LengTh: B0 Dinary digits (instructions 20 dbinary digits).
nuMBer RaNgE: =1 ¥0O 1-2"390_ insTRUCTION TYeE: One-address
NEGATIVE No. Rep.: IWOS' complement  spquence controL: General store,
opexaTions: Add, subtract, maltiply, divide, several transfers of control,
pertial substitution into the memory, '

SPEED: Transfer Addition lMuftiplication Division
Min. 20 200 | ) -
Jlincl. Access FS_ = ' ] e
| Max. Lo {31 3 o
: i J/ o
Exc!. of Access 29 8 SQQM
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function - Words Tracks, or Mode or CRT Type Motion
Acoustic

Channels | Max. ] Min.

Internel| 1024
leeggtgﬁc nter: 1 b 120 s 0 Pgl’arﬂld SCP1A

Magnetic Tape ternal [50,000 o |20 s [ 20 m 80! hod

b | ' _im

‘ inpur/outeut:[ ' Type Function Speed
Teletype ‘ In-Out | 12 characters/sec,

Tare search: Possible in both directions,
ariTHMETIC MopE: Parallel, CLOCK FREQ.:
COMPUTING ELEMENT:. }
cowponenTs: 2800 tubes, no crystals, no relays, ,
" memsixs: The machine is currently in operation for porblem solving, using only
256 words in internal memory and no external memory,. but 1s still being debugged :
(March 1953). A single externsl masgnetic tape unit of preliminary design will probably
be installed within 6 or 8 months, and the internal memory will probably be increased
to capacity in that time, ILater it is planned to install I tape units of greater
capacity and perhaps higher speed, The logical design of this computer is modell:ad
on the IAS ceomputer,



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

_ BEST SUITED FOR:

. BARK 8
 (BinAr Automatisk Rel8-Ealkylator)

Matematikmaskinndmndens Arbetsgrup

MatematikmaskinnZmndens Arbetsgrup, Kunglig Tekniska
HBgskola, Stockholm, Sweden

(This gronp is supported by the Swedish Board for Computing
Machinery and the Royal Telegraph Adminiatration.)

Fo.

Available,

Available.

710 8q. ft. POWER CONSUMPTION: § kw,

None. FIRST READY FOR UsE: February 1950. tabulation.

General purpose;integration of o.d.e.,matrix inversion,

OPERAT ING SCHEDULE

ENG INEER ING PROBLEM_SOLV ING Pluggl ‘ '
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair Pré Tota
— 93

__Hrs/Wk g 24 ~ 14
Percent | 5 80 15 ‘ 100
personneL: 4 operators, 3 mathematicians, 1 maintenance man, 1 clerical,

" NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:
NEGAT IVE NO. REP.:
OPERAT IONS:

2(input 1s decimal,output is octal or decimal). & sign.
25 bits for 6umerica.1 part & sign plus 7 bits for exponent/
10-19 to 10t INSTRUCTION TYPE: 3maddress.
Absolute value&signsequence control: Non=removable plugboard .

.Several transfer and addition operations, mltiglication.

logical addition, shift, input, transfer exponeat to numerical

g:ﬁt ot m;mber, transfer 6 digits of numerical part to exponent,
d outpat. _

SPEEQ]

Min.

Transfer | Addition |Multiplication] Division RQQ’DI.QQ%]

{inct. Access

vax. | AVERAGE 200 ms 300 ms 100 m_z_o:_a_u}a___
Excl. of Access

STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time : Length of
Type Function . Words Tracks, or Mode or CRT Type Mot ion
Acoustic

Channels | Max. Min.

Relay registers

Internal 100

—

inpuT/0UTPUT:[ Type Function = Speed
|2 _binary punched tapes _ |In&Out |One word per secomd
| pewriters Output |8 digits per gecond |
TAPE SEARCH: None,
ARITHMETIC MODE: Parallel, CLOCK FREQ.:

COMPUTING ELEMENT: Relays.
coMPONENTS: About 7,500 relays. :

REMARKS:

See G. Kjellbverg and G. Neovius, "The BARK, A Swedish General

Purpose Relay Computer," Mathematical Tables and other Aids

to. Computation. V, No. 33, pp. 29-34 (Jan. 1951),



BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:
' FLOOR: AREA:

Bell Computer, Model V 9

Bell Telephone I.a'boratones Muarray H111 New Jersey.
National Advisory Committee for Aeronantics, I.a.ngley Field, Va.
Ballistic Research Laboratories, Aberdeen Proving Ground, Md.

(Where two figures are given below, the first applies to the
NACA machine and the second to the BRL machine.)

Available at ZBRL to. groups engaged in national defense work.
Available at BRL to groups engaged in national defense work.
1150/1600 sq. £t. rower consuweTion: 23/5 kw,

COOLING: 72—ton a, cond./h’onesmsw' READY FOR USE: 19146/1947.
BEST SuiTED For: General-purpose, repetitive computing with little input.
OPERAT ING SCHEDULE? ENG INEER ING PROBLEM SOLVING ~
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair Idle Total
wesme | 1,0/1.51 0.6/0 }100/81.7/0.1/1.0 |[3.3/8.0 [6.9/1.8 |112/9%k.0
Percent | 0,9/1,6]1 0,5/0 [89.4/86.90.1/1.1 [2,9/8.5 16.2/1.9 | 1004
persomveL: NACA: 1 operator, 3 maintenance men, 4 mathematicians, 1 cleri-
cal, 1 in training for maintenance.
BRL: 1 maintenance man, 2 mathematicians. . each decimal digit.
nuuser Base: 10 (biquinary code). One of 2 & 1 of 5 relays must close for/

WORD LENGTH:

NUMBER RANGE:

" NEGATIVE NO. REP.:
OPERAT IONS:

Sign and 7 significant 4 decimal digite and exponent of -19 to 19.
+10"20 g0 1019, nsmeuction Tvee: Three-address.

Magnitude and sign. sequence controL: Punched paper tape.

Addition, subtraction, mmltiplication, division. There are
tables permanently built into the machine for the sine, cosine,
inverse tangent, common legarithm, and antilogarithm.

SPEED] Transfer Addition |Multiplication] Division
incl. Access — "1 0.07 ¢ 10,3 sec| 0.3 sec (0.3 sec
Max. | 0,07 & 10.3 sec! 1.0 ge¢ 12,2 gec
Excl. of Access )
STORAGE: Capacity |]No. of CRT Aécess DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or| Mode or CRTType Motion
-] Acoustic
Channels | Max. Min.
|__Relays Internall 15 170 ms| 70 msParallel
| Punched tape External Unitd. [Usuaily up tb lzmih. %"/ sec.
INPUT/OUTPUT: Type » Function Speed
Paper tape fin & Ou} 20 frames per second
| ___Typewriter Output| 6 characters per second |

" TAPE SEARCH:
ARITHMETIC - MODE:
COMPUT ING ELEMENT:
COMPONENTS:
REMARKS:

Posgible in eitker dirsction.
Parallel. CLOCK FREQ.:

Relays.

5000 relays in each of the two computers comprising each in-
stallation. The operating schedules refer to the average for
"the two. At NACA they are attended only 80 hrs/wk, at BRL 40.
_The erroneous time is due entirely to human errors; the idle
time is due to stopping during unattended operation. See F. L.
Alt, Mathematical Tables and Other Aids to Computation, no. 21,
Pp. 1-13 (January 1948), and no. 22, pp. 69-84 (April 1948).




BUILT BY
INSTALLAT IONS

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:

FLOOR AREA

COOLING:

BEST SUITED FOR

Bell Computer, Model VI 10

Bell Telephone Laboratories, Murray Hill, New Jersey.
Bell Telephone Laboratories.

12 bays POWER CONSUMPTION:
FIRST READY FOR USE: 1949

General purpose; network analysis and matrix calculations.

OPERAT ING SCHEDULE: ENG INEER ING PROBLEM SOLVING
Sched. ‘Maint.] Eng. Dev. Error-Free Erroneous Repair idle Total
Hrs/wk
Percent |
PERSONNEL:

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERATIONS:

10 (biquinary code).

Sign % 3=, 6-, oF 10-dec.-digit factor and exponent -19 to 19.
+10" 9 to =10 0. INsTRUCTION TyvPe: Three~address.

Magnitude and sign. sequence conTrOL: Paper tape.

There is provision for wiring in 200 subroutines of up to 20
steps by passing 2000 insulated wires through the appropriate

TAPE SEARCH:
ARITHMETIC MODE:
COMPUT ING ELEMENT:
COMPONENTS:

REMARKS :

coils. Trigonometric, logarithmic, complex, impedance, and ad-
ce routine —lmmedlately available at a1l times.
SPEED: Transfer Addition Multiplication]f Division
o Min.
Incl. Access =
Max.
Excl. of Access
_ STORAGE: Capacity | No. of CRT Access DrumDiam., Speed
in Magnetic Time ) Length of
Type Function Words Tracks, or| Mode or CRT Type Mot ion
Acoustic
Channeis | Max. Min.
INPUT/OUTPUT: Type Function Speed
‘ Panched tape Inpat | There is provision for 3 |
iter Output | -

CLOCK FREQ.:
Relays. ‘
4300 relays and 86 cold-cathode tubes.
When the checking circuits fail to indicate satisfactory op-
eration, the computer automatically goes back and tries
again, Since failures are often due to transient relay-con-
tact failure, the second attempt is generally successful,



Bendix Decimal Digital Differenticl dnulyzer 11
suiLt sv: Bendix Computer Division, Bendix Aviation Corp.
insTaLLaTIons: Bendix Computer Division, Los Angeles, Calif,
COPIES AVAILABLE: NOe
PROGRAMMING SERVICE: 1€Se
COMPUTING TIME: NOs
FLooR aRea: 20 8Qe fte poweR CONSUMPTION: 4 kw,
COOLING: FIRST READY FOR USE: Jamuary 195k,
sesT sulTep For: Solution of differential equations,
OPERAT ING SCHEDULE ENG INEER ING PROBLEM SOLVING »
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair tdle Total
Hrs/ Wk 3 - 31 30 1 3 2 l&O
Percent | 745 245 7540 245 745 5.0 100
personnEL: 1 Ooperator, 1 maintenance man, 3 mathematiclans,
nomser sase: 10 (excess=3),
woro LenaTH: 6 decimal digits,
NuMBer RANGE: variable, INSTRUCTION TYPE: _
NEGATIVE NO. Rep.: Complement, SEQUENCE CONTROL: Special drum store,
operaTioNs: Add d,ym to Y and multiply by dxns
The computer has 60 integrators,
SPEEDY Transfer Addition fMultiplication pivision |Tteratiom
Incl. Access Min. 10 ms
Max. 10 ms
Exci. of Access
STORAGE: Capacity |No.of CRT Access DrumDiam.,| Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
) Channels | Max. Min.
Magnetic Drum Internal 15 13*dia, [3000rpm
2%long
INPUT/OUTPUT: Type Function Speed
Tape Header Input
Taps Punch [outout i :
Typewriter joutput 10 characters/sec.

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:
COMPONENTS:

REMARKS:

Serio=parallel,

Poassible in reverse direction,

cLocK FREQ.: 204 ke,

Number of tubes not yet determined, 2400 crystals. _
Can compute new initial conditions during each solution and

recompute the solution with the new initial conditions,



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

BESK 12

(Binfr Elektronisk Sekvens-Kallylator)
Matematikmaskinn8mndens Arbetsgrup,Kunglig Tekniska Hbgskola Stock-
Kunglig Tekniska Hbgskola holm, Sweden
(This group is supported by the Swedish Board for Computing
Machinery.)

No.

About 70 sq. ft. POWER CONSUMPTION: 14 kw,
2000 cfm. FIRST READY FOR USE: 1954,
General purpose;government,scientific, & industrial computing.

OPERAT ING SCHEDULE 3} ENG INEER ING PROBLEM SOLVING
. 1
Sched. Maint.] Eng. Dev, Error=Free Erronsous Repair tdle Tota
Hrs/Wk
Percent
PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGAT IVE NO. REP.:
OPERATIONS:

2 (10 externally).

40 vinary digits (instructions 20 binary digits).

-1 to 1. INSTRUCTION TYPE; One=address.

Twos' complement. SEQUENCE cONTROL; General store.

Addition, subtrmtian. maltiplication, logical multiplication,
shift.

SPEED:] .;fv;ansfsr AMddition ‘ Ifiplfﬁa‘f’iqn i _'b‘iﬂvi‘sigm
Min. 30C S
incl. Access n 50 ,“'-S 50 MS 0
wax. 150 s 1500 1 |
Excl. of Access r 27/23 m tl S
STORAGE: Capacity |Na. of CRT Access DrumDiam.,|  Speed
ST in | Magnetie Time Length of
Type Function Words Traeks, ar| Mode jor CRTType| Motion
Acoustic| ‘
Channeis | Max. Min
‘ : ST - el Y T T,
External| € ' fggigi,_«h"UWMw Bl QS 19CL. -
weutsoutpPutsf

TAPE SEARCH:
ARITHMETIC MODE:
COMPUT ING ELEMENT:
COMPONENTS:
REMARKS

None,

Parallel

Triodes and diodes,
‘2250 tubes, 200 erystal rectifiers,

It is hoped to double the spot density on the cathode-ray
tubes and obtain a 512-word memery.

160 ke.

CLOGK FREQ. :



EDTAC 13

(Zinary Automziic Computer)

sultT 8:  Bekert-Mauchly Division (Remington Rand Inc,), Philadelphia,
insTaLLATIONS:  Northrop Aircraft Corporation, Penn, :
Hawthorne, California

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:

FLOOR AREA: 20 sa, ft, POWER CONSUMPTION: ]

COOLING: FIRST READY FOR USE: August, 1949,
BEST SUITED For:  (General purpose, L
OPERAT ING SCHEDULE? ENG INEER ING PROBLEM SOLV ING ‘
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldle Total

Hrs/Wk )
Percent

PERSONNEL:

NuMBeR BAsE: 2 (8 externally).
woRD LENGTH: 30 binary digits & sisn {instructions 15 binary digits),
NUMBER RANGE: =1 t0 1 INSTRUCTION TYPE: One-2ddress,
NEGATIVE NO. REP.: Twos'! compnlement, SEQUENCE CONTROL: Jererzl store,
operaTiONs: . 4dd, subtract, multiply, divide, trancfer; transfer
control, input, output, stop,

SPEED: Transfer Addition |Muitiplication] Division

. Min.
Incl. Access

Max. 800 us_._.lZQO.]u.s__lZQD—fJ-S
Excl. of Access _}QQQ_*B 000 ,lLs

28548 |
4
STORAGE: Capacity | No. of CRT} Access OrumDiam., Speed
in Magnetic Time Ltength - of ‘
Type Function Words Tracks, or Mode Jor CRT Type Motion
Acoustic .
Channels | Max. Min.

Mercury delay lindés Intern 512 16 qqslm 10.4,15_5311&]_32_!&&3_'—_,

INPUT/QUTPUT: ) Type Function i Speed
Keyboard Inmat
Macnetic tape In-cut Written on only by computers,
Typewriter Outpat '

tape search: None,” The tape is controlled manually.
ARITHMETIC MoDE: Serial, CLOCK FREQ.: I§ mes,
cOMPUTING ELEMENT: Tubes, ;
componenTs: 700 tubes,
REMARKS: See A, A, Auerbach, J, P. Eckert, Jr,, R, F, Shaw, J, R,
Weiner, I, D, Wilson, ®The Rinac", Proc. I.R.Z., Vol, 40,
.Pp. 12=29, (Jan, 1952), The storage and arithmetic units
are completely duplicated; a2 difference during computation
stops the computer,



suiLT sy:Burroughs Adding Mechine Co,, Philadelphia, Pennsylvania
insTaLLations: Wayne University Computation Laboratory, . Detroit, Michigan.

copPies avaiLasLe: Not avallable,
PROGRAMMING SERVICE: Available,
coMpuTinG Time: Availabdle,

FLoor ARea: 1200 8q. ft. POWER CONSUMPTION: 35 lew,
COOLING: ' FIRST READY FOR UsE: February 1951.
BEST SUITED For: General purpose
OPERATING SCMEDULES ENG INEER ING PROBLEM_SOLV ING _
Sched. Maint.! Eng. Dev. Error-Free Erroneous Repalir ldle Total
Hrs/ Wk 4 L 29 3 uQ
Percent |- 10 10 72: 5 ?!é L

personnEL: 1 operator, 2 maintenance, 4 mathematiciens,

wumser sase: 10 (excess=three code)
woro LeneTh: 9 decimal digits wd,
NUMBER RANGE: D@Co Pt,anywhere in/ instruction Tvre: One or two-address (Programmable

NEGATIVE NO. Rep.: Complement SEQUENCE conTroL: (General store change).
orerations: Add, subtract, multiply, divide, compare, extract,. shift,
input=output,
SPEED: Transfer Addition {Multiplication] Division
Incl. Access ot 17 ms 50 ms
Max. 0 n 30 ms
Excl. of Access
STORAGE: Capacity | No.of CRT Access ODrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or| . Mode or CRT Type Mot ion
Acoustic :
Channels | Max. Min.
Magnetic Drum ° Internal 800 16 |32 m 8% dia1800rpm |
inpyTsoUTPUTS Type Function Speed
Teletype In=Out| 6 char/sec

Photoelectric tape reader | Input

TAPE SEARCH:
ARITHMETIC Moot: Seprisl, : CLOCK FREQ.: 125 ke
COMPUT ING ELENENT
cowponents: 3271 tubes, 6773 crystal rectifiers.
revarks: This computer was assembled from Burroughs Pulse Control

Units, These units are avallable separately, The computer
has an zutomatic wordecheck digit which is a weighted count
of bits modulo 3, It also has an arithmetic overflow check
and tape synchronism check,
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CADAC 102
(Cambridge Digital Automatic Computer)

suiLT 8y: Computer Resea*cn Corporation, Hawthorne, California.
INSTALLATIONS: Project Lincoln, Massachusetts Institute of Technology.
(Owned by the Air Force Cambridge Research Center.)

coPlES AVAILABLE: NO.
_ pROGRAMMING SERVICE: NOt available.
COMPUT ING TIME: Not avallable.

FLOOR AREA: )2 ft x 42 ft. POWER CONSUMPTION: 5 Lk,
cooring: Built in. FIRST READY FOR USE: January 1952.
BEST SUITED For: General-purpose computaticn not requiring large storasze.
OPERAT ING SCHEDULE: ENG INEERING PROBLEM SOLVING ,
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldie Total
Hrs/Wk ‘
Percent
PERSONNEL:

umeer Base: 2 (B externally).
woro LenaTH: 36 binary digits (instructions 42 binary digits).
NUMBER RANGE: =1 to 1, INSTRUCTION TYPE: Three-address.
NEGATIVE NO. Rep.: Magnitude and sign. SEQUENCE CONTROL: Gen2ral store.
operaTIONS: Reasonable set of thres-address commends, primarily .Lac.king in
input-outpat commands.

.

Transfer Addition |fMuitiplication{ Division
Inel. Access s ms | 65 pgl 95 ke | 93 me
Max.
Exc!. of Access
STORAGE: Capacity }No.of CRT Access DrumDiam.,| Speed
Cin Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min.
Magnetic drum Internall 1024 16 bt mel 0 lSerialllz"dia.] 2400vpm
INPUT/QUTPUT: Type 1 Function |- Speed
Keyboard Inpud |
Typevriter Outout | 10 digits per second

TAPE SEARCH:

sRITHMETIC MoDE:Serial., CLOCK FREQ.: 100 ke,
COMPUTING ELEMENT: Crystal diodes and flip flops.
compoNenTs: 195 tubes, 2500 erystal »aetificrs, and 10 relays.

REMARKS During ths firat four months of operation, covering 170 hours
of operating time, three faults sceurrad, requiring 1*5 hours
for their repair,
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CADAC 102A

suiLt syComputer Research Corporation, Hewthorne, California.
INSTALLATIONS#1 Special order. ~ #8 USH P-G School, Monterey, Calif.
#2 & #4 Army Ord., White Sands Proving Ground, Las Cruces, N.M.
#3 Rand Corp., Santa Monicz, Calif., #9 Guif Res. & Dev. Co., Pittsburgh,
#5 Naval Ord. Test Station, Inyokern, Calif, Penna.
#6 Army Chem. Center, Bdgewood, Md. #10 Prudential Ins.Co., Newark, N.J.
: #7 CRC Computing Center.
cories avalLaLeF or sale or rent.
PROGRAMMING SERVICE: Available. '
coMPuTING TiNe: Available,

FLOOR AREA: 8 sq., Tt. FOWER CONSUMPTION: & kw.
cooLing: Internal fan. FIRST READY FOR USE: May 1953.
BEST SUITED For: Genefal purpose,
OPERAT ING SCHEDULE: ENG INEER ING PROBLEM SOLVING :
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldie Total
Hrs/ Wk 8 0 132 ; 0 168
Percent L 0 82 i 0 100%

personneL: The foregoing operating schedule is guaranteed in the lease. Esti-
mated personnel requirsments are: 1 operator, % maintenance man,
and mathematician(s).
wumser Base: 2 (8 or 10 externaliy--8,4,2,1 code).
woro LenaTh: 36 binary digits (instructions 42 binary digits).
NUMBER RANGE: =1 to 1, INSTRUCTION Type: Three-address,
NEGATIVE No. Rep.: MBagnitude and sign. sgquence contror: General store.
oreraTions: Full set of arithmetic, logical, and input-sutput orders.

SPEEDY] Transfer Addition Multiplicatigﬂ Division
122 ms | 12} ms 25 ms 25 ws

Incl. Access

Max.
Exc!. of Access
STORAGE: Capacity |No.of CRT Access OrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or! Mode or CRT Type Motion
i Acoustic
) ) Channels | Max. Min.
Magnetic drum Internal 3J024 16 25 mgl O [Se=~ial B2%dia. |2400rpm
{_ Drum tuffer Internal 8 1 S3.dmgl O  (Serial .
Magnetic tape External 800,000| 3 2 minl O ISer—par|1200 £t 7' /sec
INPUT/OUTPUT 3 Type Function Speed
Keyboard Input
Magnetic tape in& Oui| 60 words per second
| Punched cards In& Qutl i ceré (4 wds, 56 cols)/sed
Punched paper tape In& Out] 2 word (10 6-bit chars)/sed
TaPE searcH: Possible in either direction on several tapes during computing
ARITHMETIC MODE: Serial. CLOCK FREQ.: 130 ke

COMPUTING ELEMENT: Crystal diodes and flip-flops.
componenTs:- 300 tubes and about 4000 erystal rectifiers.
remarks: The computer will halt automatically on unprogrammed cverflow
and on number pick-up instead of command.



CAIDIC 17
(California Digitel Computer)
suitt sv: Electrical Engineering Division, Unlv, of Calif,, Berkeley
INsTALLATIONS: University of California
(The Office of Navel Research contributed finesncial support
to the development of the computer,)

cortes avaiuanie: No (but plans and drawings will be available).
pROGRAMMING SERVICE: W1ill be generally available,
coweuting Tiwe: W1ll be generally available,

FLoor aREa: 100 sqe ft, POWER CONSUMPTION: 10 kw,
cooLing: None, FIRST READY FOR USE: Summey 1953,
gEST suiTen For: Genersl purpose (large memory, small output, moderate speed),
OPERAT ING SCHEDULE | ENG INEER I NG PROBLEM SOLV ING A
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldie Total
Hrs/ Wk
Percent

PERSONNEL:

nouser sase: 10 (8=l=2-1),
worp LeneTh: 10 decimal digits and sign (instructions 6 decimal digits).
numser RANGE: =L to 1. INSTRUCTION TyPe: One-address
NEGATIVE No. Rep.: Absdlute valne & sign.sequence controL: General store,
operaTions: Add, subtract, multiply, divide, square root, plus subprogram
and’ conditional subprogram operations, (Multiply and divide
operations provide for either rounded or full length results,)

SPEED:] Transfer Addition |Multiplication{ Division
‘ win. | 600 ;s | 600 mus 8 ms 10 ms
Incl. Ac e ——]
e e | 17™ms | 17'ms| 34 me | 34 ms
Excl. of Access 8h ps 336 5 ms 10 mg
STORAGE: Capacity |No. of CRT Access . DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or| Mode jor CRTType Mot ion
Acoustic
Channels | Max. Min.

{Hagnetic Drum Internal|10,000 | 200 |37, 8%dia, | 36007
' ~ : 26"1ong
INPUT/OUTPUT: Type ) Function Speed

oto~electric Tape Reader |Input | 600 decimal digits/sec, |
exowriter Punch Output | 10 decimal digita/sec, |

TAPE SEARCH: None,
ARITHMETIC MoDE: Serlo=parallel, ctock FReQ-: 144 ke,
computinG eLevent: Diode adder (decimel),
components: 1100 tubes, 1300 erystal rectifiers (12 relays in power supply).
pemarks: Financial support.of research and development personnel from

ONR, Equipment furnished by University of Califormia, See
P, M, Morton, "The California Digital Computer,® Mathematical
Tables and other Aids to Computation, V, No. 34, pp 5761,
(Apri; 19517,




- CGirnle Computer 18

suitt sv: Hogan Laboratories, Inc,, New York, Wew York,
IsTaLLaTIONs: Westinghouse Electric Corp. (WAFD) (owned by AEC), Pittsburgh,Pa,
~ Johns Hopking University (ORO) (owned by U,.S. Amy),Chevy gga'e,
¥ew York University, New York City,N.Y., ¢
Foclear Development Associates,White Plains, N.Y.

cortes avaiLasle: For sale ~ for rent at a later date,
PROGRAMMING SERVicE: Available,
COMPUTING TIME:
FLOOR AREA: 15 sc, Tt, POWER CONSUMPTION: 3,5 kv,
cooting: 1000 cfm built=in,rirst Reapy For use:  March 1953
BEST SUITED For: General-purpose, scientific computing,

OPERAT ING SCHEDULE ] ENG INEERING < PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldle Total
Hrs/Wk ’
. Parcent
PERSONNEL:

NUMBER BASE: 2 {externally 10 and 16),
worD LENGTH: 41 binary digits.(instructions 20 digits).
NUMBER RANGE: =i t0O 1, INsTRUCTION Type: Onewaddress,
NEGATIVE NO. REP.: - Complamernt, SEQUENCE conTRoL: Generale-store,
orerations:  Addition, subtraction, multiplication {with and without round-off)
division, transfers, decimal-binsry conversion, shift, 3 transfer
~ of control, inmutecutput,

SPEEDY Transfer Addition [Multiplication Division gﬁﬁgﬁi&
‘ Mia. 8 ms 17 ms i ms 4 m 34 ms
incl. A
N Recess M. | 25 ms | 3% ms 2@ ms 28 ms | 68 ms
L__Excl. of Access 8ms | 17 ms 34 ms 34 ms 4 ms
STORAGE: Capacity |No. of CRT Access ' DrumDiam.,| Speed
in Magnetic Time Length of
Type Function Words Tracks, or| Mode or CRT Type Motion
Acoustic .
o Channets | Max. l Min.
Magnetic Drum Iuternal |31000 to |J2 V0 117 msi ms [Serial P"x8" |59 rps
Avivs prLs]
INPUT/OUTPUT: . Type Function ‘Speed
Flexowriter Equipment In=Out | 10 characters/second
' including binapy- -~ |

TAPE SEARCH:
ARITHMETIC Wope: Seorial, cLock Freg.: 80 ko,

cowpuTING ELemenT: Bl ip=flop,
comronents: 70O tubes, : o
rewarks: The Circle Computer was developed under the augpices of
Hogan Laboratories, New York University, and Fuclear
Development Associates, ~ S ’



Consolidated Engineering Corporation Model 36~101 Computer System 19

suiLT 8r: Consolidated Engineering Corporation, Pasadena, California
INsTALLATIONS: Consolidated Engineering Corporation

COPIES AVAILAFLE: For sale, possidly for rent,
PROGRAMMING SERVICE: Pogsibly available,

COMPUTING TIME: Possi'bly available,
FLOOR AREA: POWER CONSUMPTION: 7 kva,

COOLING: 2800 cfn built in FirsT READY FOR USE: May 1953
BEST SUITED FOR: General—purpose mathematical and scientific commtatigg.

OPERATING SCHEDULES ENG INEER ING PROBLEM SOLVING L) fotal
___Isched. Maint.| Eng. ODev. Error—Free | Erroneous Repair dle ot
Hes/Wk [
| Percent |
PERSONNEL:

numer Base: 10 (8-li=2~1 representation)
worp LeEnGTH: 10 dec, digits
NUMBER RAUGE: =1 to 1 INSTRUCTION TYPE: ] address
NEGATIVE NO. REP.:  Sign & abs, value SEQUENCE CONTROL: General store
operaTions: Additien, subtraction, multiplication, division, floating-point
operations, logical multiplication, comparison, transfer control, input-

output.
SPEEDY Transfer Addition [Multiplication] Division
Incl.” Access Min. | 0,6 ms 19,0 mg | b
el GE 2 ms ‘
Excl. of Access b,OS’ ns
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed -
in Magnetic Time Length of
Type Function Words  |Tracks, or Mode or CRT Type Motion
Acoustic
Channels | Max. Min.
Magnetic drum Internsl 80 & recirl 1,7me | Ser-papl2®dial3500rmm
, \ bulati _ 13he
4 oops’
I tr
lNPUTIOUTPUT _' Type Function Speed
Pajis perforator 12 dec, amz;;:z:
{-Iypewriter tomt |8 dec, digite-fesc——
TaPE sEARcH: None ‘ |
ARITHMETIC MODE: Serio-parallel _ cLock FREQ.: 140 ke

couputing ELewent: Flip-flop
couponents: 1200 tubes, 3000 crystal rectifiers
remarks: The. "loops" on the drum recirculate information between magnetic
heads spaced 1/10 of the drum periphery apart, Automatiec checks are
tuilt in for add-substract overflow, forbidden 4-bit codes, and improper
divisions (dividend larger than division), A special L-digit register

facilitates alteration of addresses, ﬂoat&ng-point programming, and
tallying of repetitive cycles,



CRC 105 20
Decimal Digital Differential Analyzer

suiLT sv:Computer Research Corporation, Hawthorne, California.

INSTALLATIONS: Army Ord., Ballistic Ressarch Iadbs,, A‘berdeen Proving Ground, Md

Navy Bureau of Ordnance, Washington, D.C.

Lockheed Aircraft, Burbank, California

Naval Ordnance Test Station, Pasadena, California.
Holloman Air Force Base, Alamogordo, New Mexico.
(Army Ord. contributed support to the development of the computer.

COPIES AVAILABLE:F'OTr sale or rent,
PROGRAMMING SERVICE:N ot awvailable.
compuTinG TIME:Not awvailable,

Floor AREA:8 sq. ft, POWER CONSUMPTION: 7 Kw.

cooLing: Internal fan. FIRST READY FOR USE: February 1953. :
8esT SuITED For:Solution of ordinary and some partial differential equations.
OPERATING SCHEDULES ENG INEER ING PROBLEM SOLV NG .
Sched. Maint.| Eng. Dev. Error-Free Erroneous Repair Vdle To{ﬂ

Hrs/ Wk
Percent |

PERSONNEL:

NuMBer BasE:10 (2% ,4,2,1 code).
woro LeNGTH: 6 decim 21 digit for numbers.

NUMBER RANGE:1 t0 10 _
NEGATIVE No. ReP.:Tens' complement. SEQUENCE conTROL: Speeial drum store.

or 10 to linstrucTion Tyee: Special .

operaTIONS: Step-by-step integration of ordinary differential equations.

Limiting, servo, decision, and other uses of integrators.

SPEED] Transfer | Addition MMultiplication] Oivision j
Incl. Access Min. {Sixty inte m—mj
Max. [involv arithmet
Excl. of Access o ) ;
STORAGE: ~ Capacity | No..of CRT Aecess ODrumDidm., Speed
in Magrietic Time Length of
Type Function Words Tragks, or, Mode or CRT Type Motion
Acoustic §. e o i
' ] Channels | Max. | Min. -
Magnetic drum |Internall60 inte 8
: gretors
INPUT/OUTPUT: Type " [ Furiction  Speéd
| EKeyboard ;
| Gragh follower
j|—Graph plotter
- L_Flexowriter
TAPE SEARCM: ’ » .
ARITHMETIC MODE: Serial . CLOCK PREQ. : 100 ke,

COMPUTING ELENENT:Crystal diodes and flip-flops.

COMPONENTS:
REMARKS :

About 200 tubés and 3000 crystal mﬁim@
This computer is of the MADDYD ‘type.



CRC 107 ' 21
General -Purpose Computer '

suiLT sv:Computer Research Corporation, Hawthorne, Califprnia.
INSTALLAT IONs:Army Ordnance, White Sands Proving Ground, las Cruces, N.M, (Whitesac)
Navy Bureau of Aeronautics, Washington, D.C.

cories avaiaLeFor sale.
prOGRAMMING SERVICEN 0t available.
conpuTinGg TIMEN 0t available, A
FLOOR AREA:S00 sq. ft. ~ POWER CONSUMPTION: 18 kw,
cootineWaste-water cooled. FIRST READY FOR USE: April 1953.
BEST sutTeo FoRGeneral purpose; problems requiring large storage.

OPERATING SCHEDULE ] ENG INEER ING PROBLEM SOLVING )
Sched. Maint.} Eng. Dev. Error-Free Erroneous Repair. ldle Total
Hrs/Wk
Percent |
PERSONNEL:

nuMeer BASESL0 (excess—~three code).
woro LenaTHO decimal digits and sign (instructions 11 decimal diglts)
NUMBER RANGE:=1 t0 1. _ iNsTRUCTION TYPE: Three-address.
NeGATIVE No. rep.Magnlitude and sign.  sequence controL: General store.
operaTionsAddition, subtraction, multiplication, division, shift, logical and
magnitude extraction, overflow test, algebraic comparison, equiva-
lence, input, output. '

SPEED]  Transfer | Addition uultibplication Division Shift Extract | Compare |
nel. m-,ssil_ﬂm.u___gb 12meg)| 15ms | HOma | 40 me |16 ma 115ms 112 ms
ax e«
Excl. of Access )
STORAGE: ¢ Capacity |No. of CRT Access : DrumDiam.,}] Speed
in Magnetic Time Length of
Type Function Words Tracks, or| Mode  jor CRTType Motion
: Acoustic
Co- Channelsv Max. Min.
Magnetic drum | Internall 1000 10 14 mg | | 20%d32.{1500rpm |
‘ Magnetic drum | Externall 10,000 | 100 [40 ms .ZQ_“_d.ia.JiiQsz_
: M: t ape | Externalll, 000,000 5 sec| O 1 1200 f+l72! [sec
INPUT/OUTPUT: ‘ . Type Function Speed
| Keyboard Input
 Punched tape, Typewriter [In& Out 1 word per second |
TAPE SEARCHPosgible in eithew direction on several tapes while computing.
ARITHMETIC MODESerial. CLOCK FREQ.: 100 kec.

COMPUTING ELENENTSTystal diodes and flip-flops.
conpoNENTSBS0 tubes, 8000 crystal rectifiers, 50 relays.
" rReMarksThe internal-storage access time is decimated by the use of 10
'~ heads per channel, Checks are incorporated for forbidden digits,
unprogrammed overflow, and number pick-up instead of command.



C.S.I.R.0. Mark I 22

surLt sy: Div, of Radiophysics, Commonwealth Scientific & Industrial Research
iNsTALLATIONS: Div, of Radiophysics, C.S.I.R.0. - Organization (Australia)

cories avaiLasLe: Not avallable,
PROGRAMMING SERVICE: Not available,
' cowputing Tive:  Avallable to local research centers,

FLOOR AREA:  HOO 8qe ft. PONER CONSUMPTION: 15 Kva,
COOL ING: FIRST READY FOR Use: October 1951,
_ BEST suITeo For:  Matrix operations, differentisl oguatiggg._.mnﬁﬂm% a
OPERATING SCHEDULE] ENGINEER ING PROBLEM SOLVING _ 3813.
Sched. Maint.] Eng. Dev. Error—Free Erroheous ~ Repair ‘dle Total_
Hrs/Wk
Percent

PERSONNEL: 1. operator, 2 maintenance, 2 mathematicians, 1 clerical,

numser Base: 2 (2 or 10 externally),
_WORD LENGTH: 20 Dbits, .
NUMBER RANGE: e} %0 1 INSTRUCTION TYPe: Onewaddress

NEGATIVE No. ReP.: Complement, SEQUENCE conTroL: General store,
oreraTIONS: Divigion mmst de Programmed,

SPEED] “Transfer AMdition itiplicationj Division 'f'ransfer
Min. 2 ms 2 ms 5 me _ ms
[ .
ncl. Access wax. | ‘i' ns 4 oy 6 ns 20 o
~ Excl. of Access 360 ] ﬁ &B ng : | )
STORAG;: Capacity |No. of CRT Access ' DrumDiam., Speed
in Magnetic Time hd i Length of
Type Function Words  |Tracks, or " Mode Jor CRTType| Motion
Acoustic
) Channels [ Max. Min. ) :
Acoustic line Internal &l %&g 60 psSer ' .
|Ragnetic % %ntemal %éﬁ bo ns 9%d1a, |
|NPUTIOUTPUT:H’_ '_ Type Funct fon Speed j
Paper Taps Input =20 rows of .
|Paper Tape Output | - I
-. | (These figures satimated.) |

TAPE search: None :
ARITHMETIC wooE: Serial. clock Frea.: 333 ko
COMPUT ING ELEMENT: :
couponents: 1800 tubes, 1500 crystal rectifiers, 30 relays. L .
renarks: See T, Pearcey, “An Automatic Compater in Australia,® M
m; 1%;%)2&&; Alds to Computetion, VI, Wo. 39,.pp 167-172,
; ® . . *



BUILT.BY:

INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE®

COMPUT ING TIME:

Société da'flectronique et d'Automatisme, Paris, France

CUBA
(Calculateur Universel Binaire de 1'Armement)

laboratoire Central de 1!Armement, Paris, France

23

TAPE SEARCH:
ARITHMETIC MODE: Serial

FLOOR AREA: 1000 sg, ft,. POWER CONSUMPTION: 2§ kw
COOLING: FIRST READY FOR USE: January 1954
BEST SUITED FOR: ‘
OPERAT ING SCHEDULES ENG INEER NG PROBLEM SOLVING _
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldle Total
Hrs/Wk o
Percent
PERSONNEL:
numser Base: 2 (10 externally)
woro tenaTH: 25 or 50 binary digits (instructions 25 binary digits)
NUMBER RANGE: insTRUCTION TYPE: Two-address
NEGATIVE No. REP.: Complement except inscquence conTroL: General store
OPERATIONS: maltiplier
SPEEDY  Transfer Addition jMultiplication] Oivision
incl. Access’ MTo. 2 ms 2mg | 2ms
Max. | 35 me | 35me | 35 ma
Excl. of Access
STORAGE: Capacity {No.ofCRT Access DrumDiam., Speed
j o in Magnetic Time Length . of
Type Function Words Tracks, or| Mode Jor CRT Type Motion
Acoustic
Channels | Max. Min.
Magnetic drum ernal | 32,768 | 256 | 3hms Serial { 10" 11800rpm
Electromegnetic v ‘ L 2
[ delay lines  [Internal] 16 | 16 ial
2 236
| (future)
INPUT/OUTPUT: Function- Speed

mt?nt

Outpnt

COMPUTING ELEMENT: Germanium diodes
COMPONENTS:
REMARKS :

CLOCK FREQ.:100 ke



COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:
COOLING:
BEST.SUITED FOR:
OPERAT ING SCHEDULE:

NEGATIVE NO. REP.: Abs, value & sign,
oPEraTIONs: Arithmetic,

BUILT BY:

INSTALLATIONS:

¥o.

DYSEAS

(Second SEAC)

Availability not yet determined,
Availability not yet determined,
POWER CONSUMPTION: 20 KW, ,
4000 cu,ft,/min, FirsT READY FOR USE: July, 1953, at the earliest,
General-purpose, simlation, some classes of reel-time control,

200 sq,

£,

2%

Electronic Computer Laboratory, Notionel Buresu ¢f Standards,

Washington; D, C,

ENG INEER ING

PRCBLEM SOLV!ING

Sched. Maint.

Eng. Dev.

| Error-Fréﬁ

Erroneous

. N Idle Total
Repair

Hrs/Wk

Percent

PERSONNEL:

NUMBER BASE:

z

<4 to &

include

°’

internally; 2, 16, externally;
woro LENGTH 45 binary ai
NUMBER RANGE: ,

alphameric input/ocutput,
gits, sign digit, and check digit. ‘

INSTRUCTION TYPE. Thrse-address,

SEQUENCE conTRzL: General storage. .
choice, program control, input-output. Operations

summation, accumulation, justifiecation, 'shift, and
storage and reset of contents of program counters {*rilev),

SPEED:] Transfer | Addition |Multiplication] Division | File
Incl. Acces Min. milliseco 0,2 : 2.&' 2.1" 0.1
: cess Max. lgs' 306 306 0,8
Excl. of Access - . 09057 231 2.1 G.OS
STORAGE: ' Capacity |No.of CRT| = Access DrumDiam.,| Speed
in Magnetic Time Length of
Type Function Words Tracks, or| ’ : Mode or CRT Type Motion
Acoustic
: ' ' Channels | Max. | Min.~
Hg Delay Line [nternal 512 64 |38hpusl 48 ms| Seriel |8 word B
[Magnetic Tapes or External 13000ed. 1 " |61 5ex Serial {12007 k'?sec.
Huth Wire BottlesBxternal | 20000ed. I &1 sec) Serial |2000' [8'/seec, |
‘Magnetic Drum IE::\:toma.l 8500 | 240 |17 ms|CJisec) Serial - 600
INPUT/OUTPUT: Type Function . Speed
Flexowriter Keyb'd & Printes] In-Out| 10 characters/second.
Punched Paper Tape ' In=Cu$| 10 characters/second
[Magnetic Wire (Peirce) In=Out| 3500 digits/second

TAPE SEARCH:

ARITHMETIC MODE:

COMPUTING ELEMENT:

COMPONENTS:

REMARKS 3

Serial,

Possible in both directions,

CLO

CK FREQ.:

1 megecycle,

Germanium diode swltches, tube amplifiers, and delay lines,
ok 3 50
ggsggegeaﬁggggfef plus 350 in each memory cabinet; 20,500
Input and cutput can proceed concurrently with arithmet ic,
- Frovision 1s made for cctupling the acoustic memory and for -
up to 16 megnetic tapes, An odd-sven memory check is Wilt in,

For further information, see NBS Report 1

s "System

specifications for the DYSEAC,* bty Alan I, Leiner, Sept., 1952,



(4%
A% ]

- EDPM Type 701
(Electronic Data Processing Machines)
suiLT 8v: International Business Machines Corporation
INSTALLATIONS: 18 government azencies and commercial organizations
will have installations by March 1954,

COPIES AVAILABLE: FOor rent
PROGRAMMING SERVICE: Available, Instruction in programming given each month.
compuTING TiME: Available,

FLOOR AREA: ' POWER CONSUMPTION: 88 kva (80 kw)
COOLING: FIRST READY FOR Ust: April 1953
BEST SUITED FOrR: General purpose
OPERAT ING SCHEDULE: ENG INEER ING PROBLEM SOLV ING _
Sched. Maint.] Eng. Dev. “Error-Free Erroneous Repair ldle Total
Hrs/wk_ | Varies abcording fto instalflation. .|
Percent

pErsONNEL: Varies according to installation; complete maintenance
furnished by IBM.

nuMser BAsE: = (usually 10 externally)
woro LENGTH: 36 binary digite (instructions 18 binary digits)
NUMBER RANGE: Variable binary pt. instrucTion Trre: One-address
NEGATIVE NO. REP.: Sign & abs, value  SEQuENCE conTRoL: General store
operaTions: Addition, subtraction, multiplication, division, round,
ghift, transfer, test for zero or negative

SPEEDY Transfer Addition fMultiplication] Division
| win. |36 M9 | 36 pa 500 pa | 500 pa
Incl. Access o %0 ,m 1 ‘ -5‘00_’15
Excl. of Access / ; 7 )
STORAGE: | Capacity | No. of CRT Access DrumDiam.,| - Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels | Max. Min.
Electrostatic Internal | 2048 72 12 |ps  [Parallel
| Magnetic drum Internal | 8192 | 144 ! 21le
Magne a v Ser-Par
INPUT/OUTPUT: ;Tpe ) Function ‘. Speed
Magnetic tape In~Out |1250 words per gsec, J
Card reader Inpat |Up to 150 72-coll s/min,
Card punch Output |Up to 100 72-col a/gin,
Printer Output |Up to 150 72-column o in,
Tape search: Reading possible in both directions
ARITHMETIC MODE: Parallel CLOCK FREQ.: 1 mcC

coMPuTING ELEMENT: Flip-flop

coMponeNTs: BOOO tubes; 15,000 crystal rectifiers

" remarks: A redundancy-bit check is used on the magnetic tapes, Counter
overflow, division, and printing checks are incorporated. A card may contain either 72
decimal or alpha.meric characters or 24 36-bit words. The 701 is the Electronié¢ fnalytical
Control Unit, the 706 is the Electrostatic Storage Unit, the 711 is the Punched Card
Reader, the 716 is the Alphabetic Printer, the 721 is the Punched Card Recorder, the 726
is the Magnetic Tape Reader and Recorder (z vapes), and the 731 is the Magnetic Drum Storag



(Electronic Delay Storage Automatic Computer)

EDSAC I

N
o~

suiLt 8y: University Mathematical Leboratory, Cembridge, England
insTaLLATIONS: University Mathematical Laboratory
(Cambridge University contributed to the development of the
IB0, installed at J, Lyons Co,, lLondon, is an

engineered version of EDSAC I,)

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:

computer,

No,

Kot available,

FLOOR AREA: 12V x 127, POWER cONsuMPTiON: 15 kw,

cooLing: Window fan, FIRST READY FOR USE: June 1949, -
BEST suITeD For: Greneral=purpose,
OPERAT ING SCHEDULE ENG INEER ING PROBLEM SOLV ING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldie Total

Hrs/ Wk
Percent |

PERSONNEL:

nouser Base: 2 (10 externally).
woro LeneTH: 34 or 17 binmary digits and sign (instructions 17 binary digits),

NUMBER RANGE:
NEGATIVE NO. REP.:

Complement,

INSTRUCTION TYPE: Onewaddress,

SEQUENCE CONTROL: Genersal store,
operaTions: Add, subtract, multiply, shift, “and".

SPEED; Transfer Addition |Multiplication| Division
{ Min. . :
Incl. Access 1.5 ms 1. = i
Exci. of  Access
STORAGE: Capacity |No. of CRT Access ' OrumDiam., Speed
in Magnetic Time . Length of
Type Function Words Tracks, or| ‘Mode  jor CRT Type Mot ion
Acoustic .
Channels | Max. Min.
Mercury Delay lined Internal| 1024 32 |about |60
' 17=0izi4.
oras N
@etic Tape External 2
INPUT/OUTPUT: Type Function ) Speed
| Paper Tape (5-hole) Inpat | 40=56 rows/second
Paper Tape {5=hole) Outmt | a
TAPE SEARCH: : _
ARITHMETIC MoDE: Serial, crock FReQ.: 500 ke,
conpuTING ELEMENT: Tubes,
cowponents: 4500 tubes.
remarks: EDSAC I has refined marginal-checking facilitles. See
" M, V. Wilkes, David J, Wheeler, and Stanley Gill, The
Preperation of Programs for an Electronic Digital C ter,

Addison-Wesley Press Inc,, Cambridge, Massachusetts (1951).



EDVAC | , | an

(Xlectronic Discrete Variable Automatic Computer)

BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:

PROGRAMMING SERVICE:

COMPUT ING TIME:

FLOOR AREA:
COOLING:
BEST SUITED FOR:

Moore School, University of Pennsylvenia

Ballistic Research Laboratories, Aberdeen Proving Grmmd., Maryland
(Ovned. by Army Ordnance Corps,)

No, »
Available to groups engeged in National Defense work,

1200 sa, ft,. " POWER CONSUMPTION:
12-tm afr conditioner ,FIRST READY FOR USE:

50 kw,
April 1952,

OPERAT ING SCHEDULE {] . ENGINEERING PROBLEM SOLVING .
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldle Total
mrsime | 9oH 25 Lo 5 70,k 2.4 152,2
| Percent | 6,2 | 16,4 26,3 3.3 46,2 1.6 100
rersonNeL: 10 maintenance men, 12 mathematicisana,
NUMBER BASE: 2
worD LENGTH: 4k 'bina.ry digi _ﬁg
NUMBER RANGE: 2= Jwl to 1=2 INSTRUCTION TYPE: Foureaddress,
NEGATIVE No. Rep.: Sign bit, SEQUENCE CONTROL: General store,
OPERAT IONS:
SPEED: Transfer Addition Multiplication] Division |Compare
. Min. 1 2.2 ms 2 % ms
Incl., A - ]
coess Max. o I8 '3@5,ms 3. ns 1,2'ms
Excl. of Access @[as 2.0 ms ,
STORAGE: Capacity No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type: Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels | Max. Min. |
[Mercury Telsy Line Internal| 1024 128 pgh jas Serial | 1 ne
- ‘ cycle
INPUT/QUTPUT: Type Function Speed
Teletype Tape ‘
TAPE SEARCH:
ARITHMETIC MODE: Serial. cLoCK FREQ.: 996,75 ke,

COMPUT ING ELEMENT:
COMPONENTS:
REMARKS:

3600 tubes, 10,000 crystals,
Duplicete algsbraic units provide checking.



EIXECOM 100 28

suiLt sy: Blectronic Commter Division » Underwood Corporation, New York, W.Y,
INsTaLLATI0Ns: Development and Proof Service., Fire Control Brench, Aberdeen
Proving Ground, Maryland.(Owned by Ordnence Corps, U.S, Army,)
Project Cyclone, Reeves Instrument Co., New York, XN, Y,

COPIES AvAILABLE: FOX sale,
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA: 25 Sq, ft, POWER CONSUMPTION: 3 Kwa,
cooting: None required, FIRST READY FOR Use: HNovember 1952,
BEST suITED For:  Gemeral numerical computation, -

OPERAT ING SCHEDULE ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair Idle _Total
Hrs/Wk
Percent

PERSONNEL: 1 mathematician,_ 1 maintenance man at APG,

nuMBer Base: 2 (8 and 10 externally),
worD LenTH: 30 Dbinary digit92 A
NuMBER RANGE: {2727 wd}) to Lm2™ 7). INSTRUCTION TYPe: Threeeaddress,
NEGATiVE no. rep.: Complement, SEQUENCE CONTROL: General store,
oreraTions: Addition, subtraction, mltiplication (rounded and double-precision),
logical mltiplication, transfer, inpute-output, no divide.

SPEED:] Transfer Addition lﬂultipl‘ication Division

Min. 2 ms 3 ms 12 ms _

Incl, Acsess Tvar. | BI;ms _68_gL_§3_D.L

Excl. of Access . | 0,3 ns 2‘1357 m#

STORAGE: Capacity |[No.of CRT Access DrumDiam., Speed
[ in Magnetic Time Length of
Type ’ Function Words Tracks, or Mode or CRT Type Motion
Acoustic :
Channeis | Max. Min.

Megnotic Drum  IInternal| 512 | 8 17 me .6 meSorial | 1ovdia)

#.Z‘.‘lmx___

INPUT/QUTPUTS Type Function | Speed

| Typewriter In=Out | 7,5 characters/second |
 Tape Reader Inpat |7,3 charagters/second |
| Megnetic Tape IneOnt |1, ;

TAPE search: None, ‘
ARITHMETIC mooE: Serial, clock FReQ.: 115 ke,
* compuTINg ELevent: Diode Gating, ‘
cowronents; 240 tubes, 2000 erystal rectifiers, 12 relays,

REMARKS ¢




. ELECOM 120 ' 29

suILT BY: Electronic Computer Division, Underwood Corporation,N.Y.,N.Y.
INSTALLAT 1ONS: : , Nol

copies avaiLase: For sale,
PROGRAMMING SERVICE: Available,
COMPUT ING T IME:

FLoor AREA: 13 8q. £, POWER CONSUMPTION: 5 KV&e
cooLing: None required, FIRST READY FOR USE:
~ BEST SUITED FOR: General purpose &pplications,
OPERAT ING SCHEDULE?] ENG INEER ING ' PROBLEM SOLV ING , .
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair 1dle Total
Hrs/Wk
Percent |
PERSONNEL:

wumser sase: 10 (excess~3 representation).
WORD LENGTH: S i.gcimal digi't_g and sign,
NUMBER RANGE: 10™Cwl to 1=107C, INSTRUCTLON TYPE: Ty mddress
NEGATIVE NO. REP.: ADS, value & sign, SEQUENCE CONTROL: General store,
orerations: All basic arithmetic operations, shift-sxtract, normalize,
: tally, store, transfer, input-output, tape search,

speed Transfer | Addition |Multipiicatlonf Ofvision
o dccass lne | 1eSmel 17 ma | 17 me | 17 o
Max. ‘am 5' me : 68_.!‘
"Excl. of Access ’O 3 0. » ¥, MBLAYS
STORAGE: Capacity |MNo. of CRT Actess DrumDiam., Speed
. in Magnetic Time Length of
Type ] Function Words Tracks, or Mode Jor CRTType| Motion
: Acoustic
1 Channels] Max. [ Min.
Vegnetic Drum Internal | 1000 20 117 meD.bm "
Waznetic Tape xternal |125,000 5 BOC . rJ200 £1.127%/geac
|NPUTIOUTPUT:{ ) Type - i Ful;sction Speed
Typewriter TnOut |10 char/sec
[ Punched tape In 10 char/sec
| Magnetic Tape In=Out | 1,6 gec, per 50 words

| .
Tpe search: Possible in either direction,
ARITHMETIC wopE:  Serial, clock FREQ.: 105 ke,
‘coupuTinG ELenent: Dlode gating. :
cowoneTs: 350 tubes, 4000 crystal rectifiers, 35 relays.
counks: The computer utilizes automatic odd-even check and

number=of-characters-per~block check on tape read,
Check of 0000 and 11ll. ' :



BUILT BY:
INSTALLAT IONS$

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:
COOL.ING:

BEST SUITED FOR:

EIECOM 200 30

meetronic Computer Division, Underwood Corporation, New York, ¥, Y.
Ofﬂce of Chief of Ordnance. U, S, Army,, Washington, D.C,

Not available,
Not availabdle, A
85 aqe T t. POWER CONSUMPTION: To5 kve,

FIRST READY FOR UsE: June 1953,

General numerical computation-8ordnance mp;ply control studles,:

OPERATING SCHEDULE ] ENG | NEERING PROBLEM SOLVING
Sched Maint.] Eng. Dev. Error-Free Erroneous Repair 1dle Total
Hrs/Wk
Percent
PERSONNEL:

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT1ONS:

10 (ucess-B). :
seima:l d.igit plus sign. (Instructlons consists of two words each,)
-l to 1-10 INSTRUCTION TYre: Three-address,
Aba. value & sign. SEQUENCE CONTROL: Gemeral store,
Arithmetic operations including special vector operation, square
root, Inputeoutput, shift and extract, conditional transfer,

SPEEDY] Transfer Addition itiplicationf Division
. Min. 2ms | 3 ms | 34ms | 34 me
e e . | 88 ms 136 me | 170 ms [170 ms
Excl. of Access 0~3 ms 0-3 ms |12 mg,Av.12 mse Av)
STORAGE: Capacity |} No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words TArack.fit, ory Mode  lor CRT.Type Motion
coustic
Channeis | Max. Min.
Masnetic Drum Internal] 10,000 100 [3& nshé ms Serial _F'dia.ilﬁ(_m TP
v X D¥ine
INPUT/OUTPUT: Type Function . Speed
Card Reader Input | 100 cards/min.
Card Punch Outpat| 100 cards/min,
TAPE SEARCH:
ARITHMETIC MopE: Serial clock FReq.: 108 ke,
couputing eLement: Diede. gating,

COMPONENTS:
REMARKS :

500 tubes, 4500 crystal rectifiers, 120 relays. :
Decimeal digits are antomatically tested for forbidden codes, -
The &rum-channel-selecting relays are checked. ‘



BUILT BY:

ELLiOTT-N, R. D. C. Computer 4Ol Mark I

Elliott-Brothefs Ltd., London, Englend

INSTALLAT IONS:

(The compo.ter was developed under the auspices of the
National Regearch Development Corp.)

COPIES AVAILABLE:

PROGRAMMING SERVICE:
. COMPUTING TIME:
FLOOR AREA:.

© COOLING:

BEST SUITED FOR:

Available,
13ft, x 2 ft. POWER CONSUMPTION: 5 KW,

Self-contained,. FIRST READY FOR USE: July 1953- ~
General purpose,

31

OPERAT ING SCHEOULE S ENG INEER ING PROBLEM SOLVING rotal
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repalr ‘dle ota
Hes/Wk :
Percent
PERSONNEL:
NUMBER BASE: 2.
WoRD LENGTH: 32 binary digits,
NUMBER RANGE: =1 %0 l. : INSTRUCTION TYPE: Two=address.

NEGATIVE NO. REP.:
OPERAT IONS:

Twos! complement, SEQUENCE CONTROL: General store,
Add, subtract, multiply, mltiple transfer, shift, inpat,
outpat, collate, round off, add and shift,

COMPUT ING ELEMENT:
COMPONENTS:
REMARKS

Crystel-diode gates.

' 500 tubes, 2500 crystals,

The maghetostrictive delay lines are used for the
arithmetie ‘and instruction registers. The computer 1is
‘mede up of 168 packaged units, of whieh three ty’pes
account for 102,

SPEEDY Transfer ‘ Add 1t Ton Itiplication] Olvision
vt Access M0 1 0.2 ms | 0,2 ma}7=-10 ns
1 Max. 13,2 ma 13,2 m8 | :
__Excl. of Access 0.1 0. _ma _
STORAGE: | Capacity |No.ofCRT] = A lorumpiam.,| Speed
RAGEL—1 . PrettY | Nagnatic|  Tine length || of
Type Function’ Words Tracks, ofl Mode or CRT Type Mot ion
- : Acoustic
) Channels | Max. Min. . . .
Magnetic disk _Jo2i 1| 8 ' Sﬁr.i.&l__ﬂ_'_di&._’ﬁﬂﬂzp* :
. ~Exfendable $o 3096 | with relay selection,
Masnetostrictive |Interna 5 9 0 _0
delay lines . :
INPUT/OUTPUT: Type Function Speed
’ ' [Photoslsctric ‘tape rea.der Input | 4O lines/second
Typewriter atput | 10 charactera/second |
Tape search:  Nome, '
ARITHMETIC MoDE:  Serial,. clock FREQ.: 333 ke,



 ENIAC

(Elnatr.mic Humariecal Integrator -and Automatic Gmpu’cer)
Moore School. University of Pennsylvania

BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

Ballistic Research Laboratories, Aberdeen Proving Ground, naryland_

(Owned by Ordnance Corpe. U. S. Army,)

¥o,.

7

Available to groups engaged in National Defense work,.

1800 sq, ft.
Large dlowers,

POWER CONSUMPTION: 200 Xkw,

FIRST READY FOR USE: Summer 1947,

Ballistic caloulations; computing firing tables; gene

f'——m...

OPERATING SCHEDULE: ENGINEER ING PROBLEM SOLVING
Sched, Maint.] Eng. Dev. Error-Free Erronecus epalr : dle Total
Hes / Wk 5 é.s 51.3 % '55,_é 1347 3
Percent | 548 3.2 5845 bhe3 [25.6 2,6 100
PERSONNEL:

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERATIONS:

11 maintenance men, 13 mathematiclans,

10 (true decimel),
gscimal dig1t36
0™ to 1=10"10, instrucTion TYPE:

-1

Tens' complements.,

SEQUENCE CONTROL: Plugboard and/or IBM cards,
Add, subtract, maltiply, divide, and others,

IBM Cards

SPEED: Transfer Addition Itiplication] Division
. Min. 2.8 ms
Incl. Access 2 200 nL——zo-o—flL— .
Max. |200 200 pua 200 me | 2.8 ma
Excl. of Access F g!ﬂ Fg Z.m
: STORAGE : Capaclty No. of CRT Access - DrumDiam.,| . Speed
) ) Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic .
Channels | Max. Min.
Electronic Registem Internal| 20
INPUT/OUTPUT: Type Function Speed
Many 10~Pos. Switches Input

Input snd ocutmt

TAPE SEARCH:
ARITHMETIC MODE:

" COMPUTING ELEMENT:
COMPONENTS:

REMARKS :

Parallel,

CLOCK FREQ.:

About 18,000 tubes,
ENTIAC is conceptually similar to counter=wheel caleula.tors.
It hag 20 elsctronic registers; all can add and subtract,

‘Decimal digits are transferred in parallel, each as a train

of from 0 to 9 pulses,
on 1952 experience,

100 ke,

Operating schedule figures are based




BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

"ERA 1101 33

Bnerias eaterch esstaonTiMEE RIS B

Engineering Research Associates Compufation Center, Arlington, Va,

For sale,

Available,

Available, :

110 sq, . ft, POWER CONSUMPTION: 13¢5 kw, (

Integrally inchadedsirst reaov For use: December 0 00? ieal
General large=scale computation, %2&@1 - rﬂr;, Tter 1953).

OPERAT ING SCHEDULE ENG INEERING ) PROBLEM SOLV ING )
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair __dle Total
Hrs/W 13 0 117 - 0 133
Porcant | 30 0 88 = 2 0 300
PERSONNEL: \ :

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
' OPERAT IONS$

2 (8 externally),

2k sgnary ite,
1-2%/ %o 2%‘ . iNsTRUCTION Tyre: One=address,

Ones! complement, sequence controL: Geneyal store, ,
‘General sritimetic and logical operations including mmltiplicaticn,
division, mltiple shif¢, input, cutput,

SPEED

Transfer Additlon hgﬂ}lpllettlon Dlvision

Incl. Access :::: Wﬂzﬁ'— ‘ -
%ﬁq# ﬂ;ﬂ,of CRT q&#:;u" |

DrumDiam., Spnd
n ‘| Magnetic, Time Length of

Type Function Words Tracks, on Mode or CRT Type Mot ion

Acoustic | .
_ ‘ Channetis | Max. Min,
Magnetic Drum Internal {16,384 | 192 ms 32 ) A%dia, [ 3450 rom|
- e :
INPUT/OUTPUT:| Type , Function Speed

Photoelectric

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:
- COMPONENTS:
REMARKS:

Yot available. o

Parallel, ciock FReQ.:  HOO ke,

ni'p-ﬂo:p. ) ‘

2695 tubes, 2385 erystal rectifiers, 135 relays,

Although drnm period is 17 ms., minimm-access programming
techniques normally used rssult in the execution of a pumber
of instructions per drum revolutiom, MNarginal checking plus
diagnostic programs are used for maintenance,



v

BUILT BY:
INSTALLAT IONS:

(Owned by Air Materiel Command, Wright Patterson Air Force

Base, Ohio,)

For sale,
Available at ERA,

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

110 aqe ft,

ERA 1102

, . POWER ConsuMPTion. 20 KWe
Integrally incmded &irst resoy For use: Uth quarter 1953
General-purpose computaticne—on-line date reduction,

!nglneq:fing Research Asgociatgg, %giﬂ ng:f Rg&nf;ﬁng o%'
Arnold Engineering Development ﬁenter, ‘muﬂ'im. Tenn, (3

OPERAT ING SCHEDULE] ENG INEER ING PROBLEM SOLVING . ‘
Sched. Maint.! Eng. Dev, Error~Free | Erroneous ._Repalr ldle Total
Hrs/ Wk ) i
| Percent |
PERSONNEL:
NUMBER BASE: 2
woro LenaTH: 2k z'%%nu‘r %gitl. : o
NUMBER RANGE:  Lee! to 2%/, INSTRUCTION Tyre: Onowaddress,

- Ones! ¢ccmplement,

NEGATIVE NO. REP.:
OPERAT IONS:

SEQUENCE CONTROL: General store,
General arithmetic and logical operatioms including mltiplicatiom,
division, scale fector, multiple shift, operations related to

inputecutmut,
SPEED:  Transfer Addltion [Multiplicatlon] Division
Incl. Access LlLE 18 us 2h 8 —-2’#!—‘—2 3&#!
Max. Se k
Exc!. of Access !._!} ’
T '; ) . : . ’ 1 .
ATORAE: A A B "engtn | ot
Type Function’ Words Tracks, or Mode lor CRTType| Motion
Acoustlc
. Channels | Max. Min.
Magnetic Drum Internal! 4096 96 _1Be5 msi2 me Parellellz®dia,|6900
- 8
INPUT/OUTPUT: : Type Function Speed
otoelectric Tape Reader |[Inpaut | 50 words/secemd
ectric Typewrite Output | 10 eharactersg/sscond
pe Punch R Output | 60 characters/second
Function Plotters Outpat ’

TAPE SEARCH:
ARITHMETIC MODE:
COMPUT ING ELEMENT:

Parallel,
Flip-fiop.

clock FReQ.: 500 ke,

2200 tubes, 3000 crystal rectifiers, 90 relays.

COMPONENTS
' REMARKS:

Although the drum revolution period is 8,5 ms,, minimmeaccess

. programming techmicues normally used result in the execution of

Marginal checking
Multiplication

a mamber of instructions per drum revolution,
plus disgnostic programs are used for maintenance,
and division overflow alarms are incorporated,



ERA 1103 35

suILT sv: Engineering Ressarch Associates, Division of Remington Rand, Inc.,
insTaLLaTIons: Ue So Government, St, Paml, Minn,, and Arlington, Va,

cories AvaiLasLe: For sale or rent,
proGRAMMING sErvice: Avallable at EBA,
COMPUT ING T IME:

FLOOR AREA: 300 sa, ft, POWER CONSUMPTION: U5 KW, : .
: - : mbex 3 (Commerci el -
cooLing: Builtein, FIRST READY FOR Use: Septe: b_er ‘.195§s qgari e raizggg-.
BEST SUITED FOR: General large-scale computation; real-time control & simulation,
OPERAT ING SCHEDULE: ENG INEER ING , PROBLEM  SOLV ING 1
Sched. Maint.l Eng. Dev. Error-Free Erroneous Repair 1dle Total
Hes/Wk : )
) Percent |
PERSONNEL:

'NUMBER BASE: 26 »4 "
WORD LENGTH: nary Se
NUMBER RANGE: 1=235 to 2%ég . INsTRUCTION TYpe: Twoeaddress,
NEGATIVE NO. Rep.: Ones? .complement SEQUENCE ConTRoL: General store,
operaTioNs: General arithmetic and logical operations ineluding mmltiplication,
division, scale factor, mltiple shift, repetition, memory search
(voth threshold and equality),and operations relating to input-outputs

SPEEDY  Transfer Mdition itipllcatton] Division

“Jinct., Access

Min. 2 ps | BBpus D26 ps 480 pus
Max. Seé R k‘ : 0 .

Excl. of Access | E‘ 8 24 jo.s E%Mm&ﬂ :
STORAQ_L__ Capacity |No. of CRT Access Drumdiam,, Speed
in Magnetic Time Length of
Type Function Words Tracks, or| Mode or CRT Type Motion
Acoustic o
i . Channels | Max. Min.
agnetic Drum Internal|l16,384 144 Bi me| 4 s 1s1f17%dia, 1725 rp
, S B A R 5 '
Electrostatic Internal| 1024 36 lio pe | 6 ps[Rrellsl Spec.5"
etic Tape External [ 200,000 lnm%, ’ T | Sar,~Fax, A" ta: "' s6cC

INPUTIOUTPUT:' ‘ Type - .1 Function Speed

otoelectric Tape Reader |Inpat 2ly words .

lectrie ite Ontpat | 866,
' , Qutpat | ; - ’
' £ Equipme ‘ ‘
Tare search: Possible in both directions, Tape pos written under
ARITHMETIC Mooe: Parallel, , . CLOCK FREQ.: 500 gwﬁ'cmﬁblc

+ compuTING ELeMenT: Flip=flope .
compoNenTs: 4500 tubes, 6000 crystal rectifiers, 150 relays.
 Rowsss: Although the drum revolution periovd is 34 ms,, minimum-access
: " programming techniques normally used result in the executioa
of & mumber of instructions per drum revolution, Marginal
checking plus diagnostic programs are used for maintenance,
Maltiplication and division overflow alarms are incorporated.



suttt gy: - Alr Force Missile Test Center, Patrick Air Force Bage,

INSTALLATIONS:

Flac

(Florida Automatic Computer)

Lir Force Missile Test Center,

copies avaiLasie: Coples will be available for sale,

PROGRAMMING service:¢ Limited time and programming service are available to Air

computing Time:{ Force contractors,
FLoor aReaT 400 sqe ft,

COOLING:

Integral,

POWCR CONSUMPTION:
FIRST READY FOR USE:

t’ k:f.
April 1953,

BEST suiTeD For: General=purpose scientific computation,

36

OPERAT ING SCHEDULE ]

ENG INEERING

PROBLEM SOLV ING

Sched. Maint.

Eng. Dev.

Error-Free

Erroneous

Repair

Idie

Total

Hrs/Wk

16

20

Percent

128

168

~ PERSONNEL: -l!- operator-maintenance men, "1& mathematicians.

nuwser sase: 2 (10 externally), _
4t binary digits and sign,

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS:

Abs. value & sign,

INSTRUCT 1ON TYPE:
SEQUENCE CONTROL:

Three=address
General store,
Add, subtract, mltiply (rounded and unrounded, high and
divide (remainder available), shift, power extr
comparisons, complete decimal-bi.

file.
SPEED] Transfer Addition [Multiplication| Division | Dee,-Bin in.-Deac
Inel. Access fMin- 0.2 mg | 2,5 ms 2o5ms | 3,0ms | 0.8 mg
Max. 1,6 ms | 3,0 ms 3.0ms | 4,0 ms | 2,2 mg
Excl. of Access 50ms | 2.2 ms 2.,2ms | 2,8 ms | o
STORAGE: f Capacity | No. of CRT Access ~JorumDiam., Speed
in Magnetic Time . Length of
Type Function - Words Tracks, or| Mode or CRT Type Motion
Acoustic
Channels | Max. Min
Mercury Delay Line [Internal| 512 o4 84 ng| .
etic Tape Bxternsl |500,000 6 4 Ser,~Par, 60 and
200"/ se¢ .
INPUT/OUTPUT: Type Function E Speed
‘ | Magnetic Tape (reels) In=Out | Full speed in 0,3 or 5 ms

from rest,

| Magnetic Tape (cartridges)

In=Out

| Dumpers - 30%/sec.

TAPE SEARCH:
ARITHMETIC MODE:
COMPUT ING ELEMENT:
COMPONENTS
REMARKS :

Possible in Doth directions,
£L0CK FREQ.: 1 MC,
Dynamic £lip-flop with diode current gating,

Ei’]?ilﬂl.

: 800 tubes, 15,000 crystals, 30 relays.

Addresses may sither dbe absolute, relative fo control counter,

or relative to special register,
the external memories,

Odd-even checking is used on
The acoustic storage can be ectupled

In size. This /computer is similar to SEAC, DYSEAC, and MIDAC,

Cocoa, Fla,

low order),
act, logical transfer,
nary and binary-decimal conversion,



BUILT BY:
INSTALLATIONS:

¢1 27
(GBttingen)

Arbeits‘gmppe, Numerische Rechenmaschinen, in cooperation with the -
Abtellung fiir Astrophysik, Max-Planck-Institut flir Physik.

Max-Planck-Institut firPhysik, G8ttingen, Germany.
(The development of the computer was supported by the.
Max~Planck-Gesellschaft, GBttingen, and by ERP grants.)

coptes AvAiLABLE:. NO,
PROGRAMM ING SERVICE:
COMPUT ING TIME:
FLOOR AREA: 125 8q. ft. POWER CONSUMPTION: 2,4 kw.
cooLing: XNone, FIRST READY FOR USE: June 1952, ‘
8esT suiTep For: Numerical integration and other repetitive calculations.
OPERATING SCHEDULE: ENG INEER ING PROBLEM SOLV iNG
Sched. Maint.} Eng. Dev. Error-Free Erroneous Repair ldte Total
Hrs/ Wk : 70 = 75 10 = 15 0
Percent
personneL: 2 operators, 2 mathematicians, 1 part-time maintenance man.

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS:

2 (10 externally).

32 binary digits. v .

-8 %0 8. INSTRUCTION Type: One-address,

Abs.val.&sign in storsquence coxtro: Punched peper tape.
Addition, subtraction, multiplication, division, square root.

COMPUT ING ELEMENT:
COMPONENTS:
REMARKS :

SPEED: Transfer Addition IMultiplication] ODivision |Sq,Root
nel. Accass L MIn: 280 ms | 450 ms (450 ms | 600 my
' Max. 420 ms | 590 ms 1500 ms | 600 ms
Excl. of Access 5125 320 ‘mg M ‘}%Q_n
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
In Magnetic Time : Length of
Type Function Words Tracks, or Mode |or CRTType Mot lon
Acoustlic
Channels | Max. Min. .
_Magpetic drum  |In 36 9 '  Serial 34" B000 rpm
inpur/ouTeuTsf Type Functlon Speed
| 4 punched-tape readers Input |7 digits par second .
| Tape punch Qutput | 8 digits per second
| Typewriter Inkout | 8 digits per ge
TAPE SEARCH: None, ‘
ARITHMETIC MoDE: Serilal, cLock FREQ.: 7.2 ke,

Gates and flip~flops.

476 tubes, 101 relays.

Negative numbers are represented by complements in the arithmetic
unit. For short descriptions of the Gl, see L. Biermeann, H. Bil-
ling, A. Schlfiter, Hopmann, ZAMM 33, 4860 (1953) and L. Biermann
and B, Billing, Naturwiss. Hefy 1, 7-13 (1953).



G 2 38
(GBttingen)

suiLt 8Y: Arbeitsgruppe Numerische Rechenmaschinen, in cooperation with the
INSTALLAT IONS: Abteilung flir Astrophysik, Max~Planck-Institut f&r Physik,

Max-Planck-Institut fir Physik, Gbttingen, Germeny.
(The development of the computer was supported by the.
Max-Planck-Gesellschaft, GBttingen, and by ERP grants.).

corles avaiLasLe: No,
PROGRAMM ING SERVICE:
COMPUTING TIME:

FLoor area: 200 8q. ft. POWER CONSUMPTION: 5 lw,

cooting: Nome, FIRST READY FOR USE: Spring 1954
BEST SUITED For: General purpose; numerical analysis and algebra.
OPERATING SCHEDULE: ENG INEER ING PROBLEM SOLVING ‘
Sched. Maint.] Eng. Dev. Error-Free Erroneocus Repair Idte Total

Hrs /Wi
Percent

PERSONNEL:

numser Base: 2 (10 externally). .
woro LeneTH: 50 binary digits (instructions 18 binary digits, twoe per word).
NUMBER RANGE: =8 $0 8., INsTRucTION Type: One-address.
NEGATIVE No. REP.: AbS.val.&sign in storecouence controL: General store.
oeraTions: Addition, subtraction, multiplication, division.

SPEED: Transfer Addition [Multiplication| Division
tnci. Access Min. 20 ms 80 ms 80 ms
Max. 20ms (80 ms | 80 ms
Excl. of Access 0,6&8 60 ms 60 ms
STORAGE: Capacity |} No.of CRT Access - fDrumDiam., Speed
in Magnetic Time Length of
" Type Function Words Tracks, or| Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min.
Magnetic drum Internal | 2048 64 120 ms |20 ms|Serial |12"dia.| 3000rpm|
‘ 12" lon
INPUT/QUTPUT: Type . Function : . Speed '
[Eeleprinter & tape punch In & Qnﬁ 7 digits per second. R

TAPE sEARcH: None.
ARITHMETIC MoDE: Serial. crock FReQ.: 92 ke,
compuTING ELEMENT: Gates and flip~flops.
coMponents: About 1100 tubes.
remarks: While one order is being executed, the next order is being
- read from the drum.



GAMMA 3 | 39

BUILT BY: Compagnie des. Hachines BUIIL Paris, France.
INSTALLATIONS: i ) . ’

cories avalLasLe: For sale and for rent.
PROGRAMMING SERVICE: Available.
COMPUTING TIME: Available.

FLOOR AREA: 2 £t x lt% ft. POWER CONSUMPTION: 3 kw,
cooLin:None . , FIRST READY FOR USE: October 1952, :
BEST suITED For: Accounting & math. problems requiring limited fast storage cap.
OPERAT ING SCHEDULE ] ENG INEER ING PROBLEM SOLV ING
' Sched. Malnt. Eng. Dev. .| Error-Free | Erroneous Repair ‘ldle Total
Hes/wk 1,2 38.8 40
Percent | 3 . 97 . - ]m

PERSONNEL: 1 opera.tor, 4+ maintenance man.

numser Base: 10 (8,4,2,1 representation).
WORD LENGTH: 12 d.ccimal digits, splittable (instructions 16 binary digits).
nuMser Range: Yariable decimal pt. instrucrion Tyee: One-address.
NEGATIVE No. Ree.:Magnitude and sign. sequence contro: Plugboard &/or punched cards.
operations: Addition, subtraction, multiplication, division, comparison,
transfer-reset.

" SPEEDY Transfer Addition 1tjplication] Oivision ﬂm‘h

inel. Access b=Mn= 10,85 me 10,85 ms () me av. (1] na &V,

Max. 12,9 ms me 121 ma _
Excl. of Access (0,17 7 1 ns. 1/“ 0.17 msa , '
o sTomAGE; | CIpllcity No. of CRT|  Access DrumDiam,, Spo:d
n

: Magnetic Time Length ]
Type : Function | - Words Tracks, or| Mode  jor CRTType| Motion
. Acoustic o :
Channels | Max. Min.
(-1} me . : .
Internalll to 31 A2 Sarial

counters [External! 10

INPUT/OUTPUT:I ) - Type Function Speed )

TAPE SEARCH:N om® . :
ARITHMETIC NODE:Serial. cLock FREQ.: 280 ke,
COMPUTING ELEMENT:Gates.
conPoNenTS: 400 tubes, 7000 crystal rectifiers, and 200 relays.
rewarks:Provision for marginal checking is incorporated. GAMMA 3 is
intended to Ye connected to standard 80~column punched-card
machines,



Harvard Mark I ' 40
(Automatic Sequence Controlled Calculator)

suiLt y: IBM and Harvard University
insTaLLaTions: Harvard University, Cambridge, Mass,

(Financial support to development contributed by
IBM and the U, S, Navy,) ’

coP1ES AvalLABLE: NO, »
PROGRAMMING SERVICE: AVailable through U, S, Air Force (Wright Field),

cowpuTing Tive: Available through U, S, Air Force (Wright Field).
FLooR aRea: MO  8qe ft, POWER CONSUMPTION: 25 kw, ' .

cooLinG: Fan: Fr FIRST READY FOR USE: ~ 19444
CondTt oned, v ‘ °

PEST SUITED FOR: Routine computation of tables: general mnrpoge,
OPERATING SCHEDUiE: '~ ENGINEER ING : PROBLEM SOLVING ;
: : . Idle Total
Sched. Maint.] Eng. Dev. Error-Free Erroneous I Repair
Hrs/Wk 8 0 110 1% 0 128
Percent 6 0 86 . 0 100

PeRsonneL: 3 operators, 1 maintenance man,. 2 mathematicians, % clerk,

nuwser sase: 10 (true decimal), .
woro LeneTH: 2l decimal digits (instructions 24 binary digits).
NUNBER RANGE: Variable, INSTRUCTION TYPE: Twomaddress,
NEGATIVE No. Rep.: Nines' complement, sequence controL: Paper tape.
OPERAT |ONS: Ad.d,‘ mltiply, divide, shift, choice,

SPEEDY  Transfer Addition |Multiplication] Division |Punch Print
Min. . ‘ )
Incl. Access
Max. ) _ —
Excl. of Access OeJ ssc 0,3 sec,| 7 sec, [60 86C, 2 8S6C, 3 sec,
STORAGE: Capacity |No. of CRT Access BrumDiam., Speed
‘in Magnetic Time : Length of
Type Function Words Tracks, or| Mode or CRT Type Motion
Acoustic
' Channels | Max. Min.
Counters Internal 72 De3sed0,3se
Punched Cards External 3 seq0,3se
Punched Tape External | 5000 0.3sec¢Parallsl
INPUT/OUTPUT: Type Function Speed

Punched Cards Inpat | 200 words/mimute |

Punched Cards |gi$i_zo_xmls¢mnnu—_
| Typewriter 20 mnda,(mim:.te____
Punched Tape Input
TaPE seArcH: Pogssidle in both directions,

ARITHMETIC MooE: Parallel. CLOCK FREQ.:
coupuTing ELEMENT: Tenenosition, wheels, '
cowponents: No tubes, no erystals, many relays, ,
remarks: The 72 storage counters are all additive, Addition and _
transfer can occur during mumltiplication, as the miltiplier

is an independent unit., The decimal point may be placed anywhere

in word,



BUILT 8Y:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:

. Harvard Mark II E ’ A4l
(Aiken Relay Celculator)

Computation Laboratory, Harvard University
Naval Proving Ground, Dahlgren, Virginia
(Owned by Burean of Ordnance, U.S. Yavy.)

Kot a.vailé.ble. ‘ ‘ , _.
To government agencies or contractors if approved,
To government agencies or contractors if approved,

FLOOR AREA: 50! x 60%, POWER CONSUMPTION: 2,5 kw,

cooLing: Rmeair-conditiomed FIRST READY FOR.USE: Septenber 19'48
BEST SUITED FOR: Ballietic tradectory calculaxions. :
OPERAT ING SCHEDULE: ENG INEER ING " PROBLEM SOLVING _
Sched. Maint.] Eng. Dev. Error=Free Erroneous Repair - ldte Total
Hrs/Wk - 102 ) 4 18 120
Percent | 85 ” 15 41m__..__
persoNnEL: 11 operators and m:lntemce. 5 mathematicians,
NUMBER BASE: 10 (8-“—2—1). :
woro LeneTh: 10 decimal digit, sign bit, and 5 exponent bits. (instr.6 octel digits).

NUMBER RANGE:
NEGATIVE NO. REP.:
OPERATIONS:

Variable, ' INsTRUCTION Tyre: One--address,

Sign plus abs, valusgequence conTroL: Paper tape,

Arithmetic operations plus searching and punched tape input-.
output orders, Division mist bé programmed,

SPEED] Transfer Addition [Multiplication{ Division .
Incl. Access Min. 62 m 750 ma . ‘ 5 sec, | -
Hax. ‘ 750 ms. : =
Excl. of Access ma. 7591_“ .
STORAGE: Capacity |No.of CRT Access DrumDiam., Speed
_in - | Magnetic Time Length of
Type Function |  Words Tracks, or| Mode or CRT Type Mot ion
o ' Acoustic .
] Channels | Max. Min.
|Relay nternal | 100 33 _ns
Paper Tape ternal o .
ke b 2 e
INPUT/OUTPUT:]. Type : Functlon Speed
Paper Tape (4 units) a0,
Paper Tape (& Output | .
Printer 55 upite : OQutmt .

TAPE SEARCH:
ARITHMETIC MODE:

" COMPUTING ELEMENT:
. COMPONENTS:
REMARKS:

Possible in both Mrections.

Paralliel. B CLOCK FREQ.:

Relays,

13,000 relays

Number range from 1.0 t0 94999 999 999 with a multiplier
of 10X, where k ranges from =15 to 15. Adders and
-:J.tiplier. are separate, and may operate simlta.noonsly.
Complete antomatic checking is accomplished by &uplicate
equipment,



Harvard Mark IIT , iR

sunr av: Computation Leboratory, Harvard University
insTaLLaTions:  Naval Proving Ground, Dahlgren, Virginia
(Owned by Buresn of Ordnance, U, S, Favy.)

cories avaitasLe: Not available,
ProgRAMMING SERVICE: Available to government agencies and contractors.
cowpuTinG Tive: Available to government agencies and eontractors,
FLooR aReA: BOY x koY, ~ POWER CONSUMPTION: 4O lew,
cooLing: Portable fana FI?T READY FoR use: 1 Jamuery 1951,

- oom, 2l1r conditioned, o
BEST SUITED FOR: §rog1ems requirigg large internal storage,

OPERATING SCHEDULE ENG INEERING PROBLEM SOLVING )
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair tdle Total
Hrs /Wi 8 8 ol 18 8 136
Percent 6 6 69 13 6 100

PersonneL: - 17 operators and meintenance men, 6 mathematicians, 5 clerical,

NUMBER BASE: 10 (‘2'. b, 2,1 repregsentation).
woro LenTh: 16 decimal digits and sign (4instructions are 16 hexadecimal digits).
NumseR Range:  variable dec.point.nstruction Tyee: Three-address, :
NEGATIVE No. REP.: - S1gn & abs. value, sequence controL: . Special store, but some. alteration of
oreraTions:  Arithmetic operations, sequenc~ instructions is possible.
‘ ing, inputeoutput, uvivision is
accomplished by computing a reciprocal,

SPEED:| Transfer Addition |Multiplication] Division

incl. Access Min. 5 s 5 ns 13 m‘—s—“—mg—"im
Max. | 6 mg. Sms [ 13ms | 100 ms |

Excl. of Access D,8 ms 0;§ E&__&M
. STORAGE: Capacity | No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, orl R 1 Mode |or CRTType Mot ion
Acoustic :
- | Channels | Max. | Min. : :
| _Magnetic D er 200 80 4.5 ms| __{Ser-Par{8%dda, 7000 r
| Magnetic Drums | 4000 1600 | Sms Ser~Par,|8"dia, [7000
INPUT/OUTPUT: ) Type Function Speed
Magnetic Tape ~Out | -5 words/sec.

Tape search: Tape used for read-in or write—out.
ARITHMETIC MoDE:  Serdo-Parallel  cLock Freg.: 28 ke,
conpuTing ELEMENT: Flip=flop o
cowponents: 5000 tubes, 1300 crystal diodes, 1500 relays,
rewarks:  Information is recorded in duplicate on the tape,



~ BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:

Harvard Mark IV
(Harvard Magnetic Drum Calculator)
Computation Laboratory, Harvard University Mass,
Harvard University (development supported by USAF), Cambridge,/
Technische Hochschule, Darmstadt, Germany (The Darmstadt
michine is being built by the Technische Hochschule,)

43

No,
Available through USAF (Wright Field)
Available through USAF (Wright Field)

FLoor AReA: 30ft x 10f¢ ~ POWER. CONSUNPTION: Approx, 25 kw
cooLing: Fan; room alr-condFirsT READY FOR USE: 1952
BEST SUITED For: Feneral purpose
OPERAT ING SCHEDULE: ENG INEERING PROBLEM SOLV ING
) Sched. Maint.] Eng. Dev. | Error-Free | Erronecus Repair idle Total
Hes /Wi
Percent | 80 2b ‘ 100
PERSONNEL: APPYOX, 3 operators, 5 maintenance men, 5 mathematicians,

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.
OPERATIONS:

# clerical,

10 (modified 7,4,2,1 representation)
16 decimal digits and sign (instructions 8 decimal digits)
Decinal ot. varll‘ble INSTRUCTI1ON TYPE: One=address -

;Ab!o value and sign SEQUENCE CONTROL: Smciul drum store

Add, multiply, divide, shift. choice, input, output,

COMPUTING ELEMENT:
COMPONENTS:
REMARKS ¢

and operate simaltaneously.

SPEEDY Transfer Add1tion 1tipllcation{ Division
ln‘cl.‘Access Bin, 2 me 2 ne M e ,2___;2 n
‘ | Max. | 2 ma 3 ms 10 mg | 22 mg
Excl. of Access Lm_& ' g_m 20.ms
: STORAGE: Capacity |No.of CRT Access OrumDiam.,|  Speed.
in Magnetic Time Length of
Type Function Words Tracks, or| : Mode or CRT Type Motion
Acoustic
; ‘ 1 Channels | Max. Min. ’
Magnetic tepe | Externall 12 tapgi L 20 T 5/8"wi.100in/see
| Magnetic drum Internal] 4000 noJ 140 |27ms | 2ms -~par|30% 1800rpm |
T . 0000 indtr, .
Magnetic-core Intern 230 noJ 230xh lmg_;*lms_rgzngr
L_shifting reg] '
INPUT/OUTPUT: Type | Function ‘ Speed ‘
Magnetic tape En/Out‘ 57 words per second
(Bach tape can be used at timelonly for input, output,
_or printinz, Itg function| is contro 2,
Tuzsemhm Possible in forward direction only.
ARITHMETIC MoDE: Serio~-parallel - clock FREQ.: 16 ke

Selenium rectifier networks -

400 tubes, many crystal rectifiers.

The computer can alter addresses and  jump instructions

onlys - The adder, multiplier, and divider are separate

There is a check against forbidden
digits, -and there is elaborate checking in printing.
Information is recorded twice on the tapes to assure

acecuracy,



BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:

COMPUT ING TIME:
FLOOR AREA:
COOLING:

BEST SUITED FOR:

Harwell Computer bk

Atomlic Energy Research Esbablishment, Harwell, England
Atomic Energy Research Establishment, Harwell, England.

POWER CONSUMPTION:
FIRST READY FOR USE: May 1952,

OPERAT ING SCHEDULE ] ENG INEER ING PROBLEM SOLVING -
Sched. Maint.} Eng. Dev. Error-Free | Erroneous Repair ldle Total
Hrs/Wk 92% m
Percent
" PERSONNEL:
NUMBER BASE: 10, .
woro LENGTH: 8 decimal digite (instructions 5 decimal digits).
NUMBER RANGE: =10 to0 10, INSTRUCTION TYPE: Two-address,
NEGATIVE NO. REP.: ' SEQUENCE CONTROL: Punched tapes,
OPERATIONS: ’
SPEED:] Transfer Addition [Multiplication] Division
. Min. ]JI S6C ___]Jl_Ji!H:
Incl. Access di QQL
Max, 2 gec 15 sec 15 asec
Excl. of Access 1 gsg )
___ STORAGE: Capacity |No. of CRT Access : DrumDiam.,| Speed
in Magnetic Time i Ltength of
Type Function Words Tracks, or| Mode or CRTType Mot ion
) Acoustic
Channels | Max. Min.
Dekatron Internal ho
INPUT/OUTPUT: Type : Function Speed

|7 panched tape readers Input |] instruction per gecond

TAPE SEARCH:
ARITHMETIC MODE:

COMPUTING ELEMENT:

COMPONENTS:
REMARKS :

_ CLOCK FREQ.:
Relays, double-~length Dekatron accumulator,

There 1s provision for an additional 50 words of Dekatron
storage. The computer is designed for unattended operation;
on encountering an error it recommences the computation,
goes back a few steps, or starts the next problem,



Hughes Air"borne‘ Control Computer 45

BUILT BY: Research and Development Laboratories, Hughes Aircraft Co.,
insTaLLaTions: Ue S Alr Force - - - Culver City, Calif,
(Financial support contributed to development by Wright
Air Development Center, )

cories avaitasie: Not awvailable
proGrRAMMING SERVICE: Not available
comPuTinG Tine: Not available o
FLOOR AREA: VOle 5 cu.fte. " POWER CONSUMPTION: ‘142 kw

cooing: 6 1b/min . “rirsT reAov For use: February 1952
BEST SUITED FOR: Calculation Of real-time control problems.
OPERAT ING SCHEDULE ENG INEER ING ~ PROBLEM SOLVING - R '
Sched. Maint.] Eng. Dev. " Error-Free | Erroneous.. Repair . ldie Total
Hrs/Wk ] )
 Percent

P‘ERSONNEU &erati,on and mmtemce' haadlgd ‘by 'élnﬂ man,

NUMBER BASE: &
woro tenath: 16 Dits (instructions 17 bits)
NUMBER RANGE: =& tO 1 < insTRucTION TYPe:One address & rel. s.d.d. of next order.
NEGATIVE No. Rer.: AbBy value & slgn  sequence controL:Gensral . store
orerations: ALl arithmetic operations and transfers among memory
.  posltions, as well as a few logical choice operations,

SPEEDH Transfer Addltlon [Multiplication] Olvision

[ s 280 gt o] 2ulma | 2o ma]

|__Excl. of Access mwl_ :lgﬂl ‘ 1.5 s

. STORAGE: Cnplclty Ne. of CRT| - Access - |orumDiam.,| Spead

) Magnetlc Time Length |- of
Type Functlon Words Tracks, or Mode |or CRTType Mot lon
. Acoustlc .y ‘

Channeis | Max. Min,

H@icmv nt . 7m|_&Pugmu_u_nn..mm_qn '

INPUT/OUTPUTS] . . Type Functlon ) Speed
: Keyboard
Analogue .

mt

TAPE SEARCH: . :
ARITHMETIC MoDE: Serial, cLock FREQ.: 160 lm.
~ compuTInG eLewenT: Blnary adder. -
compoNenTs: 350 tubes, 2500 crystal rectiﬂerl. .

REMARKS :



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:

~ FLOOR AREA:

J COOLING:
BEST SUITED FOR:
OPERAT ING SCHEDULE:

IBM 602* Calculating Punch 46

Internztional Rusinsss Machines Corporation
Seversl thousand in use,

For rent,

Available at IBM service bursaus,
Available at IBM service Lursaus,

56% x 28%, POWER CONSUMPTION: 700 watts,

None :reouir»d. FIRST READY FOR USE: 1]%&8' :
sitive cale 2lations each of which is a short sequence, with
PROBLEM SOLVING

ENGINEERING

Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldle Total
Hrs/we | Varies apcording ko in t , a
Percent R
PersoNNEL: Varles secording to installation; complete maintemance furnished

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERATIONS:

by IBM,

10 (true decimsl),

Variabloe—generally 6 tc 12 decimal digits,

Vapiable decimal pt, instruction Tyee: Composed of subeinstructions,
Tens® complemsnt, SEQUENCE ConTROL: Prewired on plugboard,

Adiition, subtrazction, multiplication, division, comparison,
negative tesi,

COMPUT ING ELEMENT:
COMPONENTS:
REMARKS:

SPEED: Transfer Addition [Multiplication{ Division l
nel. Access | TOPX L eyels |1 eycle |1 %o 2perls %o 11 |(Speed vdries from It
CXERX : ml $ivileni¥ds T 307] cycles per card t 50
Excl. of Access &igﬁ.i’; E.‘“ ca.rd.s[min, do
STORAGE: Capac ity | No. of CRT Access . DrumBiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or, Mode or CRT Type Motion
- Acoustic
Channels | Max. Min
[Blectromechanicel |Internal|inz-13k
faeinal
digits
INPUT/OQUTPUT: Type Function Speed
Card Reader Input | Variable
Card Punch Output | Yarisble
TAPE_ SEARCH:
ARITHMETIC MopE: Parallel, CLOCK FREQ. :

Counter wheels or gear clutches controlled by relays,

Several hmndrsd relays,

The storage units are basically 12 decimal digits for readein,
They may be split for L=digit read-cut, The mltiplier-divisor
register is 8 decimal digits long. The IBM 602A cen perform
parallel transfers, parallel additions and subtractions, and
perallel mltiplications with & common mltiplier.



BUILT 8Y:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:
FLOOR AREA:
COOLING:

BEST SUITED FOR:

IBM 604 Electronic Calculating Punch b7

International Business Machines Corporation
Over 1500 in use

For rent

Available at IBM service btureans
Available at IBM service bureaus
60L: 53x331 5212 HOX26R PoNER CoNSUMPTION: 6,9 kva [variations
19000 btu/hr FIRST READY FOR USE: 1948 [1imited
Repetitive calculations, each of which is a short sequence with

OPERATING SCHEDULE?] ENG INEER ING PROBLEM SOLVING ) .
Sched. Maint.] Eng. Dev. Error-Free Erroneous. Repair ‘ldle Total
Hrs/Wk Varies |accordi
Percent | ) .
personneL: Varies according to installation; complete maintenance

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:

furnished by IBM

10 (binary coded internally)
Variable
Variable

INSTRUCTION TyPe: Composed of sub-instructions
: Tens! complement /signscquence controL: Prewired on plugboard
Addition, subtraction, multiplication, division, zero test,
positive or negative test, repetition, shift,

NEGATIVE NO. REP.
OPERATIONS:

SPEEDH Transfer Additlon Itiplication] Division.
Incl. Access Min. h'eO na——‘{mf""'—z‘hl N L.8 .m
Max. | LBO ul_JkSQ_fl__.ZLL.m__Zﬁ.Lu
Excl. of Access ’ . o
STORAGE: Capacity |No.of CRT Access DPumblam.,|* 'Speed
In Magnetic Time Length. |- of
Type Function Words Tracks, or Mode or CRT Type Motlon.
) Acoustic
Channels | ‘Max, Min.
Vacuum-tube regist,| Internal cib
mal digika
INPUT/OQUTPUT: ~ Type Function _ Speed
Card reader Input | 100 cards /mirmte R

| Card punch Outpmt

100 cards (;.} inute — |

TAPE SEARCH:
ARITHMETIC MODE:

" COMPUTING ELEMENT:
COMPONENTS:

REMARKS :

Parallel

Flip-flop

1400 tubes, 125 relays ' o
The 50-digit total register ‘capacity may ba broken up in
various ways to accommodate different mm'ber lengths, The
decimal point is variadle in position. Instructions are
effsctively of the two-address type, A product-overflow
test, a balance test, and a double-punch dblanik-column

test are incorporated in: the computer,

cLOCK FREQ.: 50 ke



BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:
FLOOR AREA:
COOLING:

BEST SUITED FOR:
OPERATING SCHEDULES

IBM 607 Electronic Calemlator 48

Idternationel Business Machines Corporation

For rent,
Available at IBM service buroans.
Available at IBM service tureaus,

6 2 33 NSUMPT ION :
8339? B, g}: ®OWER CONSUMPT 10 xoeti 1953,

® FIRST READY FOR USE:
Problems requiring moderate storage and computation.

PERSONNEL:

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
" OPERATIONS:

- Ten's, complement

ENG INEERING PROBLEM SOLVING
Sched. Maint.l Eng. Dev. Error-Free Erroneous l Repair Idlg Total
Hrs /W Vari accor ; .
Parcent ) )
Varies according to 1nsta11ation, complete malntenance

farnished by IBM,

10 (binary coded 1nternaliy).
Variable, :
Yariable, _InsTRucT1ON TYPe:  Composed of sub-instructions,
- SEQUENCE coNTROL:  Prewired on plugboard,
A881246R: suvtraction, mltiplication, division, zero test,

balance test, suppresaion. skip, repeat,

SPEEDY Transfer Addition v Multiplication] Division Smmrggd Skip
» Min. | 520 us___iaqf_u.y_m___&;:?_ma__mfm_- | 80_pa
Incl, Access [— -
A Max. | 520 ua__szc:?uza._m__as*ul__m_fu__aaﬁu
Excl. of Access o
STORAGE: ~ Capacity |No.of CRT Access ) ~'|orumDiam., Speed
. . in Magnetic Time Length of
Type Function Words Tracks, or| Mode or CRT Type Mot ion
. Acoustic .
Channeis | Max. Min
Vacuun-tube Interna'.f 162
registers .| decim
;? dizits
INPUT/OUTPUT: o - Type - Functlon Speed
Card reader Inpat | 100 cards/min _
Card punch Output| 100 eards/min

TAPE SEARCH:

ARITHMETIC MODE:

" COMPUTING ELEMENT:

COMPONENTS:
REMARKS :

Parallel,
Flip-flop,
2000 tubes, 150 relays,

The word length and decimal-point position are ar'bitra:ry
within the limits imposed by the register capacity, Efe-
fectively instructions sre of the two-address type. A
double-punch dblank-column check, a balance test, and a
product-overflow check are incorporated in the computer,

CLOCK FREQ. : 50 ko,



suitt 8v: International Business Machines Corp,.

INsTALLATIONS: International Business Machines Corp, -

coPtEs AvaiLasle: Will be available for rent wi

IBM Type 65,,v0.llagxert_:ic'énx_"um Calculator

PROGRAMMING SERVICE: Will be available,
computing Tive: Wil) be available,
' FLOOR AREA: Ses RBemarks,

OPERAT ING SCHEDULE?

cooting: Internal fans,

POWER CONSUMPTION: 16 kva,

FIRST READY FOR USE: July 1954,
BEST SUITED FOR: Scientifie & commercial computing, vtility,

ENG INEERING

" PROBLEM SOLVING

Sched. Maint.

Eng. Dev,

Error-Free

Erroneous

Repair -

Idtle

th 1000= or 2000=word memory,

411 ing; genral-yy

Total

TPOse,

Hrs/Wk

Percent

~rersonneL: | Madntenance by mamfacturer,

woser sase: 10 (biquinary representation; O or 5 plus 0,1,2,3,0r 4),

WORD LENGTH:
NUMBER RANGE:

| OPERATIONS:

Add, wubtract, mul

10 decimel diglts and sign,

Dec,pte, arbitrary. instruction TYeE: Two=address .
NEGATIVE No. Rep.: ADSe velue & aign,

SEQUENCE CONTROL: Gemeral store,

tiply, divide, input, cutput, branching,

table lookeup, shift right or left, alter 1nstruction asddress,

normalize,
SPEEDY  Transfer Additlon [Muitipiication] Divisteon
Min. )
Imct. Access :
© Excl, of Access ) -
o __STORAGE: Capacity |No.of CRT| ~ Accei Drumdlam.,|  Speed
i Pﬁf y Mlg:otlc %&:;' Length ! of
Type Functlon Words Tracks, or' Mods or CRTType Mot lon
Acoustlc
E , - ‘Channels [ Max. | Min.
[ Magnetic Dyum Internal ,10%8 g 20 or 1.8 me Saro- o] 50 wordd 12500 rpa
, " -zua -
lNPUT/OUTPﬁT:. - L Type Funct fon Speed . v =
{ Card Reader npat 200 cards per minute
[ Card Punch tput | 100 cards per minmute
Tach card can carry 10 fords, .

TAPE SEARCH:
ARITHMETIC MODE: Seraoparallel,.
COMPUT ING ELEMENT:

COMPONENTS: .
remarks: On the.

cLock FREQ.: 125 ke, ’

W. the z-out-of.-S (0,1,2,3,6) representation is used.

The left and right halves of the double=lemgth accumlator heve

(separate) addresses,
the 650, the 652, and the 533,

313* x 78 3/4%, 294" x L4®, and 25% x 53%.

The celculator consists of three units,
Their floor areas ara, respectively,



IBM CPG ' 50 .
(Gardal’rogra.med Electronic Calculator) ' :

suiLT 8v: International Business Machines Gorporation
INsTALLATIONS: Over 150 in use.

cories avaltasLe: For rent.
PROGRAMMING SERVICE: Available at IBM service bureaus,
coMpuTING TiMe: Available at IBM service bureaus.

FLOOR AREA: 45 sq. ft. POWER CONSUMPTION: 10,2 kva,
cooLing: 25000 btu/hr., FIRST READY FOR USE: 1949,
sesT suiTeo For: - Lengthy sequential operations.
OPERAT ING SCHEDULE: ENG INEER ING - PROBLEM SOLVING )
Sched. Maint.] Eng. Dev. Error-Free | Erroneous Repair fdle Total.

Hrs/iwe | Yaries 1nmzd.ing_m_ina.ta.].la.tian
' Percent | ’
personneL: Varies according to installation; complete maintenance furnished.

by IBM,

numser Base: 10 (binary coded internally).
woro tengTH: 10 decimal digits and sign. ,
NUMBER RANGE: Variable dec. pt.  INSTRUCTION TYPE: Three-address.
neeaTIvE No. ReP.; Ten's complement Jsignequence controL:  Program cards and plugboard.
* operaTions: Addition, sudbtraction, multiplication, division, repetition,
zero test, suppression, shift, wired subdbroutines for power-
series expansions of basic transcendental functions.

SPEEDY Transfer Addition [Multiplication] Division
| Min. 480 us 1480 jusl 2.4 ma 4.8 ms
ncl. Access 7 ;
wax. | 480 u_ﬂ___éﬁ_o_# 24  mg | 26.4 me
Exci. of Access / :
STORAGE: Capacity |No.of CRT} Access lorumDiam.,| Speed |
in Magnetic Time Length of
Type . Function Words Tracks, or| Mode or CRT Type Motion
Acoustic
: Channels | Max. | Min.
Vacuum-tube Internal| 290 deci
registers mal digits
Relays Internal|16 wo ' \ s,
INPUT/OUTPUT: Type Function . Speed
Card reader Inpat | Up to 150 cards/minute
Printer _ Output | 150 lines/min rumeric
Printer Qutput | 100 lines/min alphameric |

TAPE SEARCH:
arITHMETIC MoDE: Parallel. cLock FREQ.: 50 kc,
couputinG eLement: Flip=flops.
components: 1400 tubes, 10 crystal rectifiers, 2000 relays, .
rewarks: Some simultaneous execution of different operations is
possible by appropriate wiring. Bouble-punch blank-

column check and product-overflow: check are built into
this computer.



TG B}
(I1linois Automatic Gomputer)

suiLT By: University of Illinois
insTaLLATIoNs: University of Illinois
‘ (Financial support to development of III.IAG contributed directly
or indirectly by U, S. Army Ordnance Corps, office of Naval
Research, Atomic ‘Energy Gommission, U. So Adr Force,)

COPIES AVAILABLE: NO,
PROGRAMMING SERVICE: K0,
coupuTiNG TiME: Availaeble within the University of Illinois.
FLOOR AREA: 25 8Qe £t, POWER CONSUMPTION: 35 Xw, -

cooLing: 3000 cu.ft, min, FirsT READY FOR UsE; 1 September 1952,

BEST suITED For: Computation not involving large input or outpat.
OPERAT ING SCHEDULE: ENG INEERING - PROBLEM SOLVING j
Sched. Maint.] Eng. Dev. Errbr-Free Erroneous |. Repair

Hrs /Wi 1 : 10 ~50° . 80
Percent 1;% 1_& . 6& o g : 106

PERSONNEL: 1 Operator, 1 maintenance man on c¢all, 3 mathematicians.

ldie Tota!

nMeer Base: 2 (16 externally),
woro LeneT: MO binary digits (imstructions 20 binary digits).
NUMBER RANGE: =l b0 l=2T INSTRUCTION TvPe: One~address ;
NEGATIVE 0. REP.: Twos® complement. SEQUENCE CONTROL: Genersal store,
~ oeerations: Add, subtract, mmltiply, divide, absolute value, logical
‘ mltiply. shift, sign-conditional transfer,

SPEED: Transfer Addition MMultiplicationj Olvision m
Incl. Access ‘Min. 72 Ias 61‘?—'&5 ?7,Z#L
) Max. 72& §22 ﬂg o
Excl. of Access SOIE 71‘&
-STORAGE: N Capacity 0. of CRT Access -|orumDiam.,|  Speed
: i in Magnetic Time Length of
Type Function Words Tracks, or Mode [or CRTType Motion
" | Aecoustic
. ; | Channels | "Max, Min. .
nectrostafic Internsl | 1024 ko fs | 18 pdParallel 1
: ams tupe) s _ ‘ ,
L L ndad-urm' 4 ratio » 25
INPUT/OUTPUT: Type Fanctlon | Spesd
| Photoelectric Tape Reader |Input | 240 charscter:
TQPO Punch Output |
[ Typewriter pmx_
TAPE SEARCN: .
“ARITHMETIC Mope: Parallel, CLOCK FREQ.: A.ynchronouu.

coMPuTING ELEMENT: BGGlesmTordan flip-flop’ ®*and" or *not®,
_ comronenTs: 2774 tubes, no crystals, 1 relay,
remarks: ‘The logicel design of this computer ie uod.o].ea. uﬂcr
- -the IAS computer, ORDVAC is a very similar computer also
ilt by University of Illinoie,



Institute for Advanced Study Computer 52

suiLt By: Institute for Advanced Study, Princeton, New Jersey
insTaLtaTions: Institute for Advanced Study, For other similar computers,
gee AVIDAC, ILLIAC, JOHNNIAC, MANIAC, ORACLE, ORDVAC, and TC-l,
(Financial support to development contributed by Office of
Naval Research, Atomic Energy Commission, U, S, Air Force, and the
Ue. S. Army Ordnance Corps,)

COPIES AVAILABLE: NOo
PROGRAMMING SERVICE:
COMPUT ING TIME: :
rLoor AReA: 100 sq.ft, POWER CONSUMPTION: 15 Xw,
cooting: 2000 cu.ft, min, FIrsT READY FOR USE: ] Jamuary 1952,
BEST SUITED FoR: General purpose, .

OPERATING SCHEDULE:] . ENG INEERING ; " PROBLEM SOLV ING . )
Sched. Maint.] Eng. Dev. Error-Free Erroneous ) Repair ldle To.tal )
Hrs/Wk 10;0 19.8 32.2 2.8 " 15-2 0 : 80.0
Percent 12.5 24,7 40,3 38 19,0 0 100,0 |

PERSONNEL: 3 Ooperators, 2 maintenance men,

nomer Base: 2 (10 externally).
woro LenTH: 40 binary digits (instructions 20 binery digits).
NUMBER RANGE: el 0 Lle2™ 39. INSTRUCTION TYPE: Onewaddress,
NEGATIVE NO. ReP.: Twos® complement 'SEQUENCE CONTROL: General store,
operaTions: Add, subtract, multiply, divide, shift right or left by
. arbitrary number n, unconditional and conditionsl transfers of
control, ‘

SPEEDY  Transfer Addition [Multiplication] Division [Shif¢

- Twim. | 39 ps | 62 e | 435 ps 1100 m
Incl. Access — 39?15 62'R8 7 p _—#Q__&J-Pﬂ

Excl. of Access 1 25 ’[u,s O 06 s |110
I A
STORAGE: : Capacity |} No. of CRT Access OrumDiam., Speed
) : in Magnetic Time. . . Length i of
Type Function Words Tracks, or Mode or CRTType Motion
Acoustic
Channels | Max. Min.

Eﬁgﬁgstat%c N Internal 102‘10‘ _I&O ’ 25 ,A;g__Z_S_Pgmm

[Magnetic Drum (beihz built)

tNPUT/OUTPUT: : . Type Fuqc{:i on | ) Speed
Punched Card Reader Input (102l w seC, :
|Card Punch " |output [102k words in 48 sec,

Tare searci: No tape, . _
aRITHMETIC MoDE: Parellel, ~ cLock FREQ.: Asynchronous,
conputinG £LEmENT: 636 Toggle,
couponents: 2300 tubes, no crystals, no relays.

REMARKS:



BUILT BY:
INSTALLAT IONS:

" COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:
FLOOR AREA:

. COOLING:
~BEST SUITED FOR:
OPLRAT ING SCHEDULES

IRSIAPIRRS Computer

Bell Pelephone Mfg. Co., Antwerp, Belgium, ,
The Institut pour 1tencouragement de 1la Recherche
Scientiﬁqne dans 1'Industrie et l'égricnltu:re and the

- Jonds Nationale de la Recherche Scientifique have

mpport_ed the development of this computer.
No,
b5 Xw (estimated).

25! x 25% OWER CONSUMPT |ON:

Alr—conditioned /T CPMRsr neaor ror use: 195k,
‘General purpose, . _
ENG INEER ING PROBLEM SOLVING - o
. “idle

Erroneous _Repalir T°t_!| :

Eng. Dev. Efror-Free

Hes/Wk

Sched. Maint.

" Percent |

PERSONNEL:

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:
NEGAT IVE NO. REP.:
OPERAT 1ONS:

10 (four-binary-digit code).

17 decimal digijp and eign (instructions 9 decimal digitl).
*10"5 to +=10”Y. instruction Tyee: . One-address. 4
. Absolute value & sigacquence controL: . Magnetio drum.

53

COMPONENTS:
: REHARKS:
against each other and against the drum on each transfer.

s, and relay track selection is used.
variable) or floating.

chron
fixed

About 2000 tubes, 1000 selenium rectifiers, amd 1500 germaniun/

 SPEEDY  Transfer Mdition Itiplicatiod Oivisign |
‘ [ . 3ms | 3ms [Programmed:
incl. . -
ne . Access oy 3 ]l ]I 0
Excl. of Access. p ' -
‘ §IQ> RAGE capacity |No.of CRT “hecess DrumDiam.,| Speed
: in . Magnetic “Time : Length | of
Type . Function Words Tracks, or Mode or CRT Type Motion
‘ h Acoustic. .
Channels | Max. Min. | :
| Magnetic drum [nternal {2000 | 200 |14 md O |Serdsl N2%dia..4000rpm
— : f===J=======§==-é=$==., _ = “;AAIQf. -: ‘ ,, z / =
" INPUT/OUTPUT: ' Type ‘Funetjon | . Speed
TAPE SEARCH:. Possible in the forward direction.
ARITHMET IC MODE: Seri&l CLOCK FREQ.: 109 ke.
* COMPUTING ELEMENT: Rectifier natricel. diodos. -

Inpat and output are on two tape tracks, which are checked

In the former case, numbers are

long; in the latter case 2 digits are given over to the exponent.

The drum is asyn~-

The decimal paint can be either
17 decimal digits



BUILY BY:
INSTALLATIONS .

COPIES AVAILABLE:
- PROGRAMMING SERVICE:
COMPUTING TIME:

JATNCOMP-A
(Jacobs Instrument Co. Computer)

The Jacobs Instrument Co.. Bethesda, Md.

The Jacobs Instrument Co.

(Bureau of Ordnance, U, S, Navy, has supported the
development of this computer.) ‘

ot available.
Not availabdle,
Not available,

FLOOR AREA: 1,2 sq. ft, POWER CONSUNPTION: 450 w,
cooting: 130 ofm, - , FIRST READY FOR USE:  Spring 1950, .
BEST suiTeD For:  Built to test principles, ’
OPERAT ING SCHEDULE ENG INEER ING PROBLEM SOLV ING v .
: Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair- Idie - Total
Hrs/Wk ' )
Percent
PERSONNEL:
NUMBER BASE: 2,
~WORD LENGTH: § Dinary digits,
NUMBER RANGE: =15 to 15, INSTRUCTION TYPE:TwWo=address,

NEGAT IVE NO. REP.:
OPERAT IONS:

'Sign & abs, value, SEQUENCE CONTROL:Seversal sequences built in,

Addition, subtraction, multiplication, sine,

SPEEDY Transfer Addition [Multiplicationy Division Sin
Inci. Access | Min. 1“«3____670._!___55)7(1.L : 25'0-7“-‘
- Max. 1 u,s 5_07“53 i
Excl. of Access ) R 7“5 ﬂ,“ : ZM
STORAGE: Capacity }No. of CRT Access DrumDiam., Speed
T in Magnetic | Time Length - of
Type Function Words Tracks, or Mode or CRT Type Mot ion
’ Acoustic
Channels | Max. Min.
Vacuum tube Internal 3 ‘ lus |1 s Parallel
registers !
INPUT/OUTPUT: Type " | Function Speed
Togsle switches Inpat Access time 1 s
Punched card npat | Accegs time 1 s
Anslog ingtruments {{oput :
INeon indicators tpat
TAPE SEARCH: S R v .
ARITHMETIC MoDE: Parallel, , CcLock FREQ.:  Agynchronous,

COMPUTING ELEMENT:
COMPONENTS:
REMARKS :

Flip-flop.

103 tubes, 350 crystal rectifiers, )

This computer was bullt to test the feasibility of a
compact, real-time computer operating in the parallel
mode, . Several programs are built in, -



JAINCOMP-B1 . 55
(J_aco‘bs Ipstrument Co. Computer)

suitT 8y: The Jacobs Instrument Co., Bethesda, Haryland

INsTALLATIONS: The Jacobs Instrument Co. o '
(The U.S. Navy Bureau of Ordnance supported the development
of the computer.)

cories availaste: For sale.
PROGRAMMING SERVICE: Not available,
conpuTing TiMe: Not available.
FLOOR AREA: 4,75 sq. ft. POWER CONSUMPTION: 2.75 kva.

cooting: 780 cfm, FIRST READY FOR Use: Spring 1951.
- BEST SUITED For: Real-time computation with fixed program and little i.npnt
OPERAT ING SCHEDULE ENG INEERING : PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous .Repair ldle Total
Hrs /Wk
Percent
PERSONNEL®

NUMBER BASE: 2.
woro LewTH: 24 Dinary digits (instructions 16 bina.ry digits).

NUMBER RaNGE: =32 to 32, INSTRUCTION TYPE: Two- or three-address.
NEGATIVE NO. ReP.: Magnitude and sign. sequence cowtroL: One electronically scanned
oreraTIONS: Addition, subtraction, multipli- panched card.

cation, division, sine, inverse sine,
squaring, eubing, reverse division, reverse subtiraction,

SPEEDY Transfer | Additlon [Multiplication] Olviston gm Arcsin
Incl, Access M,'"' 1 A 1.6 m8 11l ma ,aa ..

Max. 1173 2 11 mg |

Excl, of Access oo 24 1? hal 2. 38 wa!l 11 ma 80 ma |
IR 1 (). 1| 4 N . Capacity |No, of CRT Access OrumDiam,, Speed
. i In Magnetic Time : ‘Length of
Type - Function Words Tracks, or] | Mode |or CRT Type Mot ion
’ Acoustlc .
Channeis | Max. Min,

[ Program memory | 13 HEuA :

INPUT/OUTPUTS] . Type Functlon Speed

—32=vord program punch card! Input | Acosss time 1 microsscond.
[ Neon indicators —Output

TAPE SEARCH: ‘ .
; ARITHMETIC MODE: Parallel. cLock FREQ.: Agynchronous.
' cOMPUTING ELENENT: T1ip~flops, ' '
COMPONENTS: 409 tubes, 4032 orystal rectifiers.
REMARKS :




*BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
FROGRAMMING SERVICE:
_COMPUTING TIME:

|  JATHCOMP-C 56
(dacobs Inatrument Co. Computer)

The Jacobs Instrument Co., Bethesda, Maryland,

The Jacobs Instrument Co.

(The U.S.Navy Bureau of Ordnance supported the development
of this computer.)

No.
Not available,
Not available.

FLOOR AREA: %42 3q. Tt. POWER- CONSUMPTION: L+ KW,
“cooLing: 1200 cfm. ~ FIRST READY FOR USE: Summer 1953.
8EST SW1TED For: Real-time or general-purpose computing.
OPERATING SCMEDULE ENGINEERING PROBLEM SOLV ING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldle Total

Hrs/Wk : ]
Percent |

PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT 1ONS:

2 (2 and 8 externally).

24 binary digits. :

=16 to 16. ' INSTRUCTION TYPE: Three-address,
Megnitude and sign. sequence controL: Blectronically scanned punched
‘Addition, subtraction, mltiplication, division, sine, card.
cos arcsin, squaring, reverse subtraction.

- SPEED!

Transfer Addition |Multiplication|{ Division _Sin COQ__sj.n'l-

e -
Min,

ginci. Access
Max.

1% t: 0,25 ms 1090 ma! 3 ms 2.0 IS
13 0,65 mg 11,63 me| S ms | 4.2 ms

JE%F

txcl. of Access . Q ﬁm .§! ms 5 ms b'g ms
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
: in Magnetic Time Length of
Type Function © Words Tracks, or| Mode or CRT Type Motion
' Acoustic
Channels | Max. Min.
Atatic magnetic - ,
cores Internal 2k 8|4 ;18|Paralldl
(Input storsge  |Internal 9 i ‘sl /8| Parallal
|Program memory  |Internal b 1 /,1—;:3_ s Paralldll
INPUT/OUTPUT: V Type Function Speed
Various instruments | In& OuyInput cycle 0.1 s.,out. 15 8
1 Togzle switches Input |Access time 1 microsecond.
Punched card (66 numbers) |Input |Access time 1 microsecond.
Punched card (128 instrs.)|Input |Access time 1 microsecond.

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING. ELEMENT:
COMPONENTS:
REMARKS :

Parallel, cLock FReq.: Asynchronous.
801 tubes and a 1az-ge number of crysta.l rectifiers.



BUILT BY

INSTALLATIONS:

‘COPIES AVAILABLE:
PROGRAMMING SERV ICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

“BEST SUITED FOR:

JOHNN IAC
{After John von Neumenn)

: RAND Corp,, Santa Monice, Californis

RAND

(Med by U. S. Alr Fbrce.)

No.

600 sq, ft.

-Not at present

t at (February 1953).
Kot at present (February 1953).
' _ POWER CONSUMPTION:
10,000 cu,ft, min, FIRST READY FOR USE:

E s
January 1954,

57

Scientific caloulations for general research,

. OPERATING. SCHEDULE] "~ - ENGINEERING PROBLEM "SOLV ING
Sched. Maint.] Eng. Dev. | Error-Free | Erroneous Repair 1dle Total
Hrs/Wk ) ' -
Percent |

NUMBER BASE:
woro LENTH: 40 Dinary digl
«l to 1=2-39
: Twos! complement

operaTioNs: Add, subtract, mmal

NUMBER RANGE:

NEGATIVE NO. REP.

2

.’

ts (instructions 19 binary digits).
INSTRUCT ION TYPE: One=address,
SEQUENCE conTroL: Gremeral store,
tiply, divide, sbsolute magnitude, sslective

" persoNNEL: 1 operator, 1 maintenahce man, 5 methematicians, 1 clerk,

" TAPE SEARCH:
ARITHMET IC MODE:
COMPUTING ELENENT:
COMPONENTS::
REMARKS :

substitution, logical product, transfer control, hoot, display
on consoles -
speepd Transfer | Adéitlon Multlplicationi Division
incl. Access uin. | 25 us _.?_L 425 pas __825_#1
|, Max. a8 SB_!_ ng | )
Excl. of Access 7 ‘ j"ﬂl ‘ 0=810me 810
I Capacity No. o'f‘CRfl’ Aoscess DrumDiam.,| ' Speed
©In "| Magnetic Time Length - of
Type Function words ~ |Tracks, or - Mode |orCRTType| Motlon
Acoustic . : .
: ' v | Channelis | Max. | Min.
&gctrostaﬁc’ : nternal | 256 40 |25 pelS pa
- [Megnetic Drum External | 2048 llO“‘ ms| S ms Ml 17*  {1200rpm !
INPUT/OUTPUT: k Type Funct lon’ ~ - Speed ‘

IBM 077 Collator

—TSM 517 Punch

| Input 96 worda/sec.

Parallel,

636 flip-flop.
~ About 3000 tubes, no crystals, about 200 relays.
This machine is a modified IAS type computer with selectron

and magnetic-drum memory,

cLock FREq.: Asynchronous,



© BUILT BY:
INSTALLATIONS:

1BO |
~ (Lyons Electronic Office)

J. Lyons & Co., Iatd.., London
J. Lyons & Co, '

58

COPIES AvAILABLE: No,
PROGRAMMING SERVICE: Available.
coMPuTING TIME: Avalladle,
FLOOR AREA: 800 8q.ft. POWER CONSUMPTION: 35 kw,
cooting: 3500 cfm. _ FIRST READY FOR USE: 1951, ,
BEST SuiTED For: General purpose; routine commercial clerical work.
OPERATING SCHEDULE: ENG INEER ING PROBLEM SOLV ING
Sched. Maint.] Eng. Dev. Error~Free Erroneous Repair ldle Total
Frs Wk 7 30 1.5 8 0 67.5
Percent | 11,4 | 48,8 | 24.%4 2,4 13.0 0 100%
PERSONNEL: 2 operators, 4 maintenance men, 5 programmers, 5 c¢lerical,

nuMser Base: 2 (externally decimsl, sterling, etc,)
woro LeNaTH: 34 or 17 binary digits and sign (instructions 17 binary digits)
NUMBER RANGE: =1 t0 1. INSTRUCTION TYPE: One-address, '
NEGATIVE No. ReP.: Complement, SEQUENCE CONTROL: (eneral store.
operaTioNs: Add, subtract, multiply, shift, "and.®

SPEED: = Transfer Addition ltiplication{ Division
: Min. ’ o
Incl. Access st
Max. 1.5 m=s )
Excl. of Access . .
STORAGE: Capacity ] No. of CRT Access _|orumDiam., Speed .
in Magnetic Time Length of
Type Function Words Tracks, or| Mode or CRT Type Motion
) Acoustic
Channels | Max. Min
| Acoustic lInternall 2048 64 0.2 mo Serial
L (17-digi _
words)
INPUT/OUTPUT: " Type Function

| Bunched ca=~ig In&Out Pes
| Punched paper tape  |IngOut |
Photoelectr e
Teleprinter, Tabulator Output
TAPE SEARCH: None,
ARITHMETIC MooE: Serial,
" COMPUTING ELEMENT: o
cowronents; 6000 tubes, 1500 crystal rectifiers, 120 relays.
~rewarks: LEO is patterned after EDSAC 1I. Marginal checking, using
50-cycle a.c. injected at nmumerous points, is incorporated
into the computer, :

5 28 D

char/sec, 100 lines min.

- 2130

ctock FReg.: 500 ke,



BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:
COOL‘NG:

BEST SUITED FOR:

m LOGIS‘I'IOS GOMPUTER 59
Engineering Researdh Aesociates, Div. of the Remington Rand Gnm;
Logistics Research Project of George washington University,D.G.

(Owned by Office of Naval Researdh.) :

For sale.

Sometimes availa’oleo

Available. : ~

190 sq. ft. POWER CONSUMPTION: 43 kw,-

11 tons cooling alrfirRsT READY FOR USE: 1 March 1953.

Data handling; short simple routines repeated many times.

OPERAT ING SCHEDULE: ENG INEERING o PROBLEM SOLVING
Sched. Maint.| Eng. Dev. Error-Free |- Erroneous - Repair ldle Total
Hrs/Wk h—é 6"8 16—18 2=4 0=2 ll-Zi
Percent | 10=18 | 15=20 I‘O.Lps - 15~20 5wl0 | Ow=5 _100
PERSONNEL: 1 operator, 2 maintenance men, 3 mathematiclans, 1 clerL

NUMBER BASE:
WORD LENGTH:
© NUMBER RANGE:
- NEGAT IVE NO. REP.:
OPERATIONS:

b in» training as mathema.tician.

10 (excess=3).

From & to lgzdoeimal aigits.
Up to =(10*%=1).  smrucrion Tree: Composed of sub=-instructions.
Nines' complement. secquence control: Wired im removable plug board.
Transfer, add, subtract, mltiply, count, shift, unconditional
and conditional Jumps, no division,

SPEED] Transfer addition Muitiplicatlon] Olvision | Gount REEOR 1€ TO!
‘Incl. Access Min. | 7 : < 0ms | Lms
Max, 2 - 3de 1S 96,11! 34 ms 30 me
Excl. of Access . . ' . ' -
o __STORAGE: | Capacity |No.of CRT Access DrumDiam., Speed
k in Magnetic Time Length of
Type Function - Words Tracks, or Mode or CRT Type Motion
Acoustic
S Channels | Max. | Min.
1c D Internal| 175000 | 200 |25ms | Ums |Sern~Paz 83x14"13600rpm
5 Tlec, rezisters |Internal| 41 dec. ) is |70u8 z-
: <114E5 S .
~ INPUT/OUTPUT: ije - Funct{on. . Speed
' etic Ta. e Input | 300 digits/sec,
Paper Tape (Punch) _ Output | 11 digi C.
Magnetic Tape Output [ 300 digite/sec.
Tape search: Nome. B
ARITHMETIC MoDE: Serio-parallel, clock FrReq : 220 ke,
coMPUTING ELEMENT: Flip=-flop.

COMPONENTS:
REMARKS:

~switch.

‘3500 tubes, 2000 crystals, 200 relaya.

Number length on drum variable between 4 to 12 digits, set by
Input and computation are concurrent. Under "Speed,"
_the shorter times include accéss to the electronic registers,
the longer times include access to the drum. Decimal point is
variable.



MADDIDA

| (Magnetic Drum Digital Differential Analyzer)

suitr ov: Northrop Aireraft OGorp. Hawthorne,. California.
insTaLLaTiONs: Northrop, North American, Utah University,
Applied Physicyg Laboratory (3), Arnold Engineering, etc.

cor1es AvAILABLE: N O,

PROGRAMMING SERVICE: Not available,
conpyting TIME: ot available,

FLOOR AREA
COOLING

~ BEST SUITED FOR

: 10 S« ft.

: Internal fen,

- POWER CONSUMPTION:

FIRST READY FOR USE:

3 kv,

: Solution of differential equations.

60

COMPUT ING ELEMENT:
COMPONENTS:
 REMARKS:

150 tubes, 1200 crystals. -
Overflow can be used fqr decision if desired,

~ OPERAT ING SCHEDULE? ENG INEER ING v PROBLEM SOLVING
: Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldie Total
1 Hesiw 0 0 20 12 8 0 - ho
" Percent 0 o 80 30 20 0 100
PERSONNEL: % operator, % maintenance men, 1 other person, '
numser Base: - 2 (8 externally). o
woro LENGTH:. 32 binary digits (instructions 6l Dbinary digits).
NUMBER RANGE: =1 tO0 1, - INSTRUCTION TYPE:
NEGATIVE NO. REP.: ﬁComplement. SEQUENCE CONTROL: Special drum store,
oreraTions: Add, 4¥m to ¥p and mltiply by dn.
SPEED: Transfer Addition |Multiplication] Division
inct. Access bt | Fortye i bat | dyum - reviclution,—
. Max .
Excl. o% Access
STORAGE: Capacity |No. of CRT Access - lorumbdiam.,|  Speed
) in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
: Acoustic :
Channeis | Max. Min .
{Magnetic Drum Internal] 264 6 16ms Berial |8" 600rpm
" INPUT/OUTPUT: Type [ Function Speed
[ Xeyboard (2 keys, 0 & 1) [nput._ slow
Ocilloscope « Dutput slow
. TAPE SEARCH: ,
ARITHMETIC MODE: Serial, cLock FRee-: 100 ke,



BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:
FLOOR AREA:
COOLING:

BEST SUITED FOR:

Manchester Blectronic Computer 61

Ferranti Ltd., Moston, Manchester, England

Manchester University, Bngland (owned by D.S.I.R.) ,

University of Toronto, Cansda (owned by N.R.C., called FERUT)

Ferranti Ltd., London, England ’

Shell, Amsterdam, The Netheriands

British Ministry of Supply (2). for Armament Research Hstab-
lishment, Fort Halstead

For sals.

Available in England and Toroato.

Available in England and Toronto.

2 bays 16x18°' & de §ow R CONSUMPTION: 26 kw.

3000 cfm/3=-ton a../§| a‘imm For use: July 1951

General purpose, ' ’

OPERAT ING SCHEDULE}) ENG INEERING PROBLEM SOLVING )
M=Manchester [sched. Maint.| Eng. Dev. | Error-Free | Erroneous Repair ldle Totai
P=Po={ hHrs/wk_|F15 ')&8 P13 [MBL T4LO [M11 T10| T40 750
ronto| Percent JF9 N17 T7 [M73 T2k [M10 6 | 24 0 | 100%
personneL: Manchester: 12 operator-mathematicians, 5 maintenance men,
3 administrative, 3 clerical, 3 in training on maintenance.

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:
NEGAT{VE NO. REP.:
OPERATIONS:

Poronto: 3 maintenance men, 10 mathematiciane, 2 clerical.

2 (10 externally). -

20 or 40 binary diglts (instructions 20 binary digits).
Fixed binary point. ixsTruction Tyee: One-address.

Complement. ‘ SEQUENCE CONTROL: (General store,

Kddition, subtraction, multiplication, logical operations;
no division., A "B" tube stores eight 20=binary-digit lines
to which relative addresses can be referred, '

SPEED: Transfer Addltlon [Multiplicationf Olvision
el acsess kXMt de2 ma | lo2 me | 3,36 me | About
B Max, | 0.1 sec )
‘Exc‘l. of Access 2.1§ ng Hw
- STORAGES Capaclty | No. of CRT} Access OrumDlam.,|  Speesd
~in | Magnetic Time Length of
Type Function Words Tracks, or, Mode or CRTType| Motlen
Acoustle
S Channeis | Max. Min.
[Mlactroatatis pelInternall 266 | 8 R4Ousl  ISerlsl GEG
. (40=nhit ‘ 12* ‘
). .
mPU'rIOUTP‘U'r:I Type Functfon | ) Speed =
‘ p 0
| Tap Ougm_t_ 18 frames per second
Output | 7 characters 860 :
inger Output 150 lines/min, of 64

TAPE SEARCH:
ARITHMETIC MODE:
COMPUT ING ELEMENT:
.COMPONENTS:

© REMARKS!

Possidle in the forward direction. A

Serial. ctock FReQ.: 100 ko,

Tubes.

1800 pentodes, 2000 vacuum diodes.

The cathode-ray store holds all the digite of a word on one
line of a single tube. ‘



MANIAC 62

(Mathematical Analyzer, Numerical Integrator, and computer)

BUILT BY:

INSTALLATIONS:

COPIES AVAILABLE:
* PROGRAMMING SERVICE:
COMPUT ING TiIME:

Los Alamos Seientific I.aboratory
Los Alamos Scientific Laboratory

No,
Avallable 1n limited qnaatity $o other ARC 1a.borator1es and for
certain problems of academic: interest to staff,

Floor aRea: 20 8q.fte POWER CONSUMPTION: 30 kw,

cooting: 2l kw alreconditionemrst ReAdy FOR UsE: 1 Ha.rch 1952
BEST SUITED FOr:  Géneral purpose,
OPERATING SCHEDULES ENG INEER ING v PROBLEM SOLV ING g

: Sched. Maint.| Eng. Dev. Error—Free | Erroneous |  Repair Idle Total
“Hes /Wi ’ ' v 2 shifts
Percent | 35 total er;gii;, 65 tghﬂ_.pm]zlmnlﬂng 100

FLnoONNEL:

NUMBER BASE:

WORD LENGTH?
NUMBER RANGE:
NEGATIVE NO: REP.:
OPERAT IONS:

SPEED:

10 operators, 1 maintenance man, 4 mathematicians, 1 clerk,

2 (10 or 16. oxternally) ' , ~

40 binary %gns (!.nstruc!:ions 20 binary digits).

-l to 1=2" INsTRUCTION TYre: One=address,

Twos' complement SEQUENCE CoNTRoL: Greneral store,

Add, subtract, uultiply, divide, logical operations,
: shift right and left, inpat, ontput,.

Transfer Addition Multiplicaﬁon Division

. | win. | 30 me | 60 ua 9‘55) s
Incl. Access — 30,M§___  j . )
Excl. of Access U l}S‘Fl] i 935,
STORAGE: Capacity {!o of CRT A’:fss : DrumDiam.,|. -Speed
in Magnetic Time Length of
Type Function Words Tracks, or| _Mode jor CRTType| Motion
C Acoustic :
] ‘Channels | Max. | Min. .
Rlectronic Internal| 102% L0 16 ps| 8 ms/Paraliel | CRT |
TMagnetic Drum External| 10,000 200 ’ " _perial [8%dia, B6OCrpm
‘ - 15%1ong
INPUT/OUTPUT: Type inction Speed
‘[Photoelectric Tape Reader |Input | 25 words/sec,
Printer-cnalex Output | 25 words/sec, _
Paper Tape Punch Output | 15 characters/sec
Single Channel Tape In=Out | 25 words/sec,
TAPE SEARCH: . .
- ARITHMETIC MODE: Parallel. _ CLOCK'FREQ : Asynchronous,

COMPUT ING ELEMENT:
COMPONENTS:
REMARKS:

2500 tubes, 800 crystals, no relays,

The logical design of this computer is l;oieled om the IAS con"_mter.
Testing of the electrostatic storage system is tuilt in; sutomatic
checking of overflow is to be installed soon, -



BUILT BY:

INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:

Nark 22 Computer :
(Bel]_. computer, Model IV)

Bell Telephone laboratories '
Naval Research laboratory (Radio Division III, Operational
Research Branch), Washington, D.C. (Development supported
by Bureau of Ordnance, U.S.Navy.)

No.
Not available,
Fot available.

TAPE SEARCH:

ARITHMET1C MODE:
COMPUT ING ELEMENT:

" COMPONENTS:

REMARKS:

FLOOR AREA: U42 Bq. ft. rodNER consumPTION: 3 kw.
 COOLING: Air—eonditioned./ PIeT ReaDY FoR Use: March 1945,
BEST SUiTED For: Ordnance problems,
OPERAT ING ‘SCHEDULE ENG INEER ING PROBLEM SOLVING
‘ Sched, Maint.] Eng. Dev. Error-Free Erroneous ‘ Repair ldle Total .
Hrs/Wk | - 1§§
Percent | 0 0 87 Negligi'b' L@ 3 10 100
PERSONNEL: 1 Operator, 1 maintenance man, 2 mathematicians.
numser Base: 10 (biquinary). '
woro LENGTH: § or 6 decimal digits (instructions 2 digits).
NUMBER RANGE: =99999 to 99999. INSTRUCTION TYPE: Two-address,
NEGATIVE NO. REP.: Complement. SEQUENCE CONTROL: Paper tape.
operaTions: Add, subtract, multiply, divide.
SPEEDY Transfer Addition Itiptication] Division
Inel. Access , Min, Oly& .' g,ﬁ QQQ_.‘m
Max. 24
Excl of Access
J]‘_QB,&EL Capacity |No.of CRT Access DrumDiam,, Speed
. in Magnetic Time Length of
Type Function Words - |Tracks, or ; Mode |or CRTType Motion
Acoustic
: : Channels | Max. Min.
Relay Internall 10 Q.lg {Paralldl
INPUT/OUTPUTS] Type [Functlon Speed

Possidle in both directions.
Parallel. cLock FREQ.: Asynchronous operation.
Telephone relay. :

No tubes, no crystals, 1200 relays.

Cannot alter its instructions,
in all circuits. Machine operates attended for 50 hours and
unattended 118 hours of each week. The decimal point is
vtriable. '

Logical checks are incorporated



BUILT BY:

COPIES AVAILABLE:

PROGRAMMING SERVICE: ) AVailable,

NIDAC

(Michigan Digital Antomatic Computer)

_ Willow Run Research Center
InsTALLATIONS:  Willow Run Research Center,

» Tpsilanti, Michigan,

(Constructed under the suspices of Wright Air Development
Center, U, S, Air Force,)

Ro,

cowruting Tine:{ Tor farther informatiom,
Floor AREAT 845 sqe fE.

cooLing: 10wton &3r conditerirst reapy

' nowsalcbusum;ﬂom 83 kw,

For use: 1 May 1953.

Write to Director, Willow Run Research Center

64

" BEST SUITED For: - Genersalepurpose,

ENGINEERING

PROBLEM SOLV ING

OPERAT ING SCHEDULE]

Sched. Malint. Eng. Dev. Error-Free Erroneous Repafr \dle Total
Hrs/Wk - ‘ _ . '
" Percent | - _ i : .
rersonneL: Planned for 40 hr./wk, operations: 13 operators, 4 maintensnce

NUMBER BASE:

WORD LENGTH:
_NUMBER- RANGE:
INEGAT LVE NO. REP.:
" DPERAT 10NS:

men, 12 mathematicians, & clerical,

2 (10 or 16 ext
45 binary aigl

-1 to 1.

Abs, value & sign,

ernally),
te.

insTRUCTION TYPe: Three~address,

SEQUENCE CONTROL: (Feneral store,.

Add, subtract, 3 types of mmltiplication, divide, shift,
rover extract, logical transfer, comparison, decimalebinary
and binary-decimal eonversion, file,

b-d)

TAPE SEARCH:

ARITHMETIC MODE:

" COMPUTING ELEMENT:
COMPONENTS:
REMARKS :

m

SPEEDS Transfer Addition ugvltipncbation Division |SRift Conversion| (d~b or
I 192 ps | 2,3 ms 2,3 ms | 240 ms 0,8 ms
St ™ 1,5ms | 3,6m8 | 3,6 ms [3,6/ms | 1.8 ms
_Excl. of Access 48 EB 2}1 ms 2.1 ms Wﬂ 76 s
o TORAGE : B Capacity | No. of CRT Acces§ i Dru;Qiam., Speed
“in | Magnetic Time Length of
Type . Function | ~Words Tracks, or| Mode Jor CRT Type Motion
: Acoustic .
i ] : Channels | Max.’ Min.
Mercury Delay Line|Internal] 512 | 64 __{Serial [24m)
{Magnetic Drum Internal/ 6144 1192 [42'ms|25 ms|Serial [82%dia.|
. - ; T md -
INPUT/OUTPUT:f Type Function Speed
8 In=Out

10 characters/gsec,
| 200 characters/sec, |

“Possible in the forward directiom,

Serial,-

CLOCK FREQ.: 1 MC,

. About 1100 tubes, 20,000 crystals, smnd 120 relays.
Substential increases in the memory, input, and output are
planned, MAGIC I (Michigan Automatic General Integrated
Computation) is a system which automatically cenverts am easily=
coded form of floating-address, unscaled, decimal program into

machine~acceptable form,

SEAC,

MIDAC is similar to FIAC, DYSEAC, and



 wmac 65
" (Minimal putomatie gonputer) :

suiLt 8y: Digital Computing Gr. Californi
insTattaTions: Digital Computing Gréun‘;. » Tastitnte. of t.cm"lm
: (Continental 0il Co, has contributed ﬁnancial sapport '

to the develomment of the computer,)

cories avaiasLe: Not available,
PROGRAMMING SERVICE:
COMPUTING TIME:

FLOOR AREA: 1 8Qe Tte POWER CONSUMPTION: 500 W, -
. COOLING: o " FIRST READY FOR USE: Summer 1953,
* BEsT suITeo For:  Generalepurpose scientific and engineering computation
OPERAT ING SCHEDULE - ENGINEERING " PROBLEM SOLVING 1 T
. Sched. Maint.] Eng. Dev. Error-Free | Erroneous . Repair ldle Total
He's/Wk : ‘
Percent |
PERSONNEL':

wneer sase: 2 (externally hmdecinal)
worp LenaTh: 32 bits (instructions 17 bits).
NuMBER RANGE: =1 tO 1 ' INsTRUCTION Tyee: One=address,
NEGATIVE N0. Rep.: Complement. SEQUENCE coNTRoL: General store,
operations: Addition, subtraction, mltiplication. division, extract,
- logical control orders,

SPEED:] Transfer Additlion Itiplication DOlvision
_Min. 2 ms 2 a8

Ine!.' Aecoss =TT ms |10 m8__|_ 2 "’l‘!._!

Excl. of Access i‘ me ns p s ) ‘ . ‘
" STORAGES ' o Capacity Ng, of CRT T hetess " lorumptam.,|  Speed
) : . In Magretic ‘Time , i Longth of
Type ' Function Words Tracks, or] . . Mode jor CRT Type Motion
' ; { Acoustlc . .
: v Channeis | Max. | “Min.
Wagnotic Drum  [Internal] 8192 | 128 1) __{Serie) ¥V | 35000,

ncpvrue: _ o {In=Out |

INPUTIO‘UTPUT‘ B “Type ‘Funct ion - Speed

TAPE SEARCH: ' PR :
ARITHMET IC MODE: Serial. . ' cLock FREQ.: 120 ko,

COMPUTING eLeweit: Tabes and orystal diodes. ‘
~ components: 90 tubes, 900 crystal- roctiﬂorc.

REMARKS:



MINIAC ‘ 66

suiLT ov: Narchant Research Inc, (fomerly Physical Res ledb,), Oakland
INsTALLATIONS: Atlaatis mfinlng Go..j( 2 machines), 8:{@ 2. ’ '

coplEs AvAILABLE:. For sale, -
PROGRAMMING SERVICE: Not available,
covpuTing Tive: Not available,

FLOOR AREA: 16 sq, ft, éoweg' CONSUMPT LON:+ & kv,
cooLing: Bulltein, 'FIRST READY FOR UsE: April 1953,
BEST suTED For: General purpose, '
OPERAT ING SCHEDULE ] __ENG INEERING ____PROBLEM SOLVING
- Sched. Maint.| Eng. Dev. Error-Free | Erroneous . Repair _ldle Total
Hrs/Wk : !
_ Percent |

PERSONNEL:

nuMBer BasE: 8 and 10 (8edim2-1l code),
worD LeNeTH: . 10 decimal digit.
NUMBER RANGE: wl $0 1, INSTRUCT 10N TYPE:
NEGATIVE NO. REP:: Sign & abs, wvalue, scquence controL:
OPERATIONS® ' ' '

SPEED? Trngsfer - Addition h«ultlpllcaflon Division
p win. 1125 ms | 375 u8 | 6,2 ms | 6,2 ms
nels Aecess T 110 'ns 0'm8 | 16 ms | 16 ms

Excl. of hccoss | 12548 | 375 ps | 6,2 ms | 6,2 ms : ,ﬁ
STORAGE: Capacity |No. of CRT Access - jorumDiam., Speed
C ) ; in Magnetic Time : : Length of
Type . Function | Words Tracks, or| ‘ Mode or CRT Type Motion
) Acoustic .
) Channels [ Max, Min.
Magnetic Drum Internal | 4096 10 ms

63%aia,
x_lO"'.lqg

INPUT/OUTPUT:} o Type Fuhction
Tape Reader ‘ Inmat
| Tape Punch _ Quimat |
| Eypewriter —{Outpat
TAPE SEARCH:
ARITHMETIC MODE: CLOCK FREQ.:
CONPUTINQ'ELEMENT: '
COMPONENTS::

REMARKS :



MONROBOT 67

suiLt 8By: MONROBOT Corp.,’ Morris Plains s ,New d ersey
wstaLuTions:  Adr Force Cambridge Regearch Center (MONROBOT III)
: Monroe Calculating Machine Co. (nonanaor i)
Army Engipeer Corps (nonnoso'r V)

cores avaiuasLe: For sale,
PROGRAMMING SERVICE: ‘
conpuTing Tive: AVailable in summer 1953,

rLoon aRea: 16 8Qe ft4 POWER CONSUMPTION: 3 JW¢
COOLING: Firdr Reaoy For use: 1 March 1953 '
sesT suiTeo ror: General parpose SIVI. antenna desizn ('n n mapping )
OPERATING SCHEDULES ENG INEERING ’ ; . PROBLEM SOLVING o - ' T
' s‘ghgg. Malnt.] Eng. Dev. _Error-Free | Erronecus Repalr ldie Total
Hrs/Wk
Percent |

PERSONNEL:

numeer sases 10 (Buliw2el) o
worD LeveTH: 20 d.cciu.‘l. ﬁgﬂ;s (instructions 10 decimsld dlgite).
nunser ranee: =200 to 10 insTRUCTION Trpe: Foureaddress.
\EATIVE No. Rep.: - Absolute walue & sdgh,seuence covtroL: Special drum stores
oremaTions:  Add, subtract, multiply & divide, priat, stop, inorease an
uutructlon address by unity, read tape, punch tape, conditional
transfer, operations on abaoluto values, ‘

SPEEDS Trgnuhr pivision
. M, | . A8 '
|nclf Access oy s
Exel, of Access me
‘ Capaclity |Ne.of CRT| ke drumOlam.,| Speed
s o i e pros
Type Punction Words |Tracks, or ot ; Mode JorCRTType| Motlon
o b Acoustlic | .
‘ 1 Channeis | Max. “Mine
Nagnetio drum __ |Internal|100 Not |100 16 ms Sefa] [10%3ia,| 3600rvm)
INPUT/OUTPUTS ' ype I .| Function . Speed
Xeyboard ‘ Tapnt '
[YLexowriter '
[ Paper tape In eu.

TAPE SEARCH: Pulﬂl‘ in tho forvard uroction..
ariThuetic wooe: Serdal, . : clock rreq.: 10 ke,
' coMPuTiNG ELEMENT: ‘Tubes,
conronents: 650 tubes, 200 crystals, 15 relays, ,
RENARKS! HONROBOT V is ruggediszed for truck mounting, high end low
ttnpora.turn (oi,i.liuuon of germanium diodes), shock mounted,
050, '



BUILT BY:
INSTALLAT 1ONS?

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:
FLOOR AREA:

COOL ING:

BEST SUITED FOR:

MSAC : 68
(Moore School Automatic Computer)

Moore School, University of' Pennsylvania

Moore School, Fhiladelphia, Pexnnsylvania

(The Signal Corps Engineering Laboratories, Fort Monmouth
contributed financially to the development of the computer.)

Ko,
Aveilable for governmand end industrisl use in late 1954,
Aveilable for government and industrisl use in late 1954,
1400 sqe ft.. ~ POWER CONSUMPTION: 100 kw,

. FIRST READY FOR USE:Between July & December 1954,
General purpose; small inputeoutput problems,

OPERATING SCHEDULES

ENG INEERING s PROBLEM SOLV ING :

Hrs/ Wk

SQMJ. Maint.}] Eng. Dev. Error-Free Erroneous Repair

idle Total *

Percent |

" PERSONNEL:

wmser ease: 2 (2, 8, or 16 externally),
woro teneTh: 44 binary digits,
NUMBER RANGE: 2-43.1 to 1-2 3. INSTRUCTION TYPE: Four-address,
NEGATIVE No. Rep.: Sign Dit, 'SEQUENCE CONTROL: General store,
operaTions: Add, substract, multiply (with, without roundoff),

divide, compare, input, output,

SPEER: Transfer ) Addition &Itlpl jcation]{ Division EOII'Q&!‘O '
et Access M1me | 19208 | 2,2m8 (2,2 ms | 192 jus
i Max. deH ms 3¢5 ms | 3.6 ms 1.2’38
Exci., of Access %}18 2.0 ms '
) | L g
STORAGE: . Capacity | No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
) Acoustic
Channels | Max. Min.
‘Mercury Delay LineafIntarnsal | 1024 | 3128 8 worda| 1 me |
INPUT/OUTPUT: ) Type Function Speed
Teletype Tape

TAPE SEARCH:
ARITHMETIC MODE:

" COMPUTING ELEMENT:
COMPONENTS:

REMARKS :

Serial, clock FREQ.: 996475 ke, -

3000 tubes, 20,000 crystals, 200 relays, .

As MSAC 1s still under construction, many details
(particularly concerning input—cutput) have not yet
(March 1953) been frozen, Autometic checking is provided
by duplicate arithmetic units working sirmltanecusly and
checking pulse for mulse, ‘



BUILT BY:
INSTALLAT IONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

: MOSAIC
(Ministry of Supply Arithmetical Integrater & Galculator)

. Post Qfﬁce Research Section, London, England.

Redar Research Establishment, Malvern, England.

Room 24'x18',

Prial analysis.

POWER CONSUMPT ION:
FIRST READY FOR USE:

30 kv.
Becem‘ber 1952,

OPERAT ING SCHEDULE: ENG.INEERING PROBLEM SOLVING .
Sched. Maint.] Eng. Dev, Error-Free Erroneous Repair idis Total
Hrs/Wk i
Percent |
PERSONNEL:
NUMBER BASE: 2,
woro LENGTH: 40 Dinary digits. .
NUMBER RANGE: ' INSTRUCTION TYPE: l'ou.r-a.d.dren.
NEGATIVE NO. REP.: SEQUENCE CONTROLS
OPERATIONS: Ad.dition, mbtmction. mltiplication. shift, logical
R operations,
SPEEDY Transfer AMditlion Itiplicationy Dlvision
Incl. Access LILE '
Max. .
_Excl. of Access. 70 6 ms
___ STORAGE; ‘Capacity |No.of CRT Aecess DrumDiam., Spead
N in Magnetic Time : Length of
Type Function Words Tracks, or Mode JorCRTType| Motion
Acoustic
‘ Channels | Max. Min.
Mercury delay 1ine Internal 1040 Serial
INPUT/OUTPUT? Type Funct fon Spead
Wndﬂ___— Ingmt
r . : t
TAPE SEARCH:
ARITHMETIC MODE: Serial clock FreQ.: 570 ke.

COMPUTING ELEMENT:

- COMPONENTS:
" REMARKS:

Pubes
About 6000 tubes and about 2000 crystals.,



NAREC | 70

(Naval Research Laboratory Blectronic Digital compnter)

BUILT BY:

INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:

Naval Research Laboratory
Naval Research Laboratory, Washington, D. C. (Radio Division 111, :
Operational Rosearch Br.)

No.
Not available,
Not avalladle, .

FLoor AREA: 100 sqe fto POWER CONSUMPTION: 4O kw

cooLing: 1l5-ton abe-conditioerrirst resov For use: June 1954
BEST suITED For: General purpose ‘
OPERAT ING SCHEDULE] " ENG INEERING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repalr bld'.e Total

Hrs/Wk i
Percent |

PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS

2 (10 exterpally).

45 binary digits (inctmtions 21 binary dig:lts)

-l to 1 ’ INsTRUCTION TYPE: One=address

Twos' complement SEQUENCE ConTroL: Greneral store

Add, subtract, mltiply, divide, several transfers of
contrel, shifts, increase address contained in instruction
in menory by 1.

SPEED: Transfer Addition l'lultiplication Div.ision_
el Access IMin:_| 13 s 22 ps 530 ps 6?011\3:_:
Max. 13 ‘[15 22'ps 800 &! 0

Excl, of Access

3ps | 2J/us | 520-790 1660=790 Mg

COMPUTING ELEMENT:
COMPONENTS:
REMARKS :

STORAGE: Capacity |No.ofCRT| - Access DrumDiam.,|  Speed
. . o in | Magnetic Time Length of
Type Function Words Tracks, or| Mode or CRT Type Motion
: . Acoustic
: | . Channels | Max. [ Min.
E::trostatic Internal | 1024 s [lomd 10m \Jelj3 BPL
etic drum Internal| 2048 | B8 [16.7md 8 miRuellel f2%dia, [ 3600y
- " 4 8.1Qu
INPUT/OUTPUT: Type | Function
Magnetic tape |{In.&Oud 30 wcrds sec
Paper tape Inpat 8/¢
Paper tape punch Output | #
Flexowriter jCutpat
TapE search: ‘None,
ARITHMETIC MopE: Parallel, cLock FREQ.: Agynchronous,

Yacaum tube,

2000 tubes, 20 000 crystals, no relays, :
First successfully operated on test pro'blens with the nagnetic—
drum memory only November 1952,



NICHOIAS | 7
(¥ickel-Delay-Line-Storage Computer).

suitt sv: Blliott Bros. Ltd., London, Eng
InsTALLATIONS: Blliott Bros. Ltd, .

COPIES AVAILABLE:
PROGRAMMING SERVICE: Avallable,
coupuTinG Tine: Available.

FLOOR AREA: . POWER CONSUNPTION:
COOLING: FIRST READY FOR USE: Jamaary 1953,
BEST SUITED FOR: General purpose. _
OPERATING SCHEDULE ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair “ldle Total
Hrs/Wk !
Percent

PERSONNEL:

NUMBER BASE: 2. _
woro LenGThH: 32 binary digits (instructlons 16 bipary digits, two per word).
NUMBER RANGE: INSTRUCTION TYPE: One-address.
NEGATIVE NO. REP.: -SEQUENCE CONTROL: General store.
OPERAT 1ONS:

SPEED:] Transfer Addition ttiplication{ Division ] I
Min. : - bns_per
Incl. Access 3 : :
Max. 8 ¢ 8 '8y .
Excl. of Access ) ) )
STORAGE: Capacity | No. of CRT hecess OrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
N : Acoustic | . .
: ) Channels] Max. Min.
Hi magnetostrictive!Inte 4 (4 ] 0 |Serial] .
|  delay lines rith, s 5 eri 1 wor
_INPUT/OUTPUT: " Type : Function Speed
| Punched paper tape ~ In&Out | 5-1level tape ia nsed, .
Pypewriter ‘
TAPE SEARCH: : :
ARITHMET1C MODE: Serial, clock Freg.: 950 ke.
COMPUTING ELEMENT: '
COMPONENTS:

REMARKS :



BUILT 8Y:
INSTALLATIONS:

COP1ES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:

Norwegian Gompnter 72
Central Institute ,Royal Norweglan Gmmcil for Scientific a.nd
Industrial Research

Horsk Regnesentral (Norwegian Computing Gentre), Oslo. University,
Blindern, Norway.
(U.M.M., The Board for Mathematical Machines of the Royal

Norwegian Council of Scientific and Industrial Research
supported the development of the computerj

No.
Available to Norweglan science and industry.
Available to Norweglan science and industry.

FLOOR AREA: 2m X 3m, POWER CONSUMPTION: 2 kw,
cooLing: None. FIRST READY FOR USE: Fall, 1953
BEST SUITED FOR: General purpose. ‘
OPERATING SCHEDULE ENG INEERING . PROBLEM SOLVING _ _
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ‘dle Total
Hrs/Wk | e
" Percent |
PERSONNEL:
numser Base: 2 (10 externally).
woro LenaTH: 32 binary digits.
NUMBER RANGE:=1 0O 1. insTRucTION TYPe: Two-address.
NEGATIVE NO. Rep.: Complement. SEQUENCE CONTROL: General store.

OPERATIONS:

PTransfer, addition, subtraction, multiplication, sign conditional
transfer of control.

SPEED:] Transfer Addition jMultiplication] Division
Min. 1 ms 1 ms 3 ms | Programped
Incl. Access p : ——
. Max: 15 ms 15 ms | 500 ms ,
Excl. of Access 1l ms ; ms
‘STORAGE: Capacity | No.of CRT Aecess DrumDiam. Speed
in Magnet ic Time Length |  of
Type Function - Words Tracks, or| ' Mode or CRT Type Mot ion
. Acoustic
Channels | Max. Min
| Magnetic drum  |Internall 512 ' | 32 05 mal] melSerial |2"dia. {4000rpm
: ] g long
~inpuT/ouTPuT:f Type Function Speed
Paper tape reader Inpat |50 lines per gec.
| Zape punch Qutput | 7 lines per sec, |
Teleprinter Output | 7 chara e

TAPE SEARCH:
ARITHMET IC MODE:
COMPUTING ELEMENT:
COMPONENTS:
REMARKS :

Possi‘ble in the forward d.irection
Serisl,. CLOCK FREQ.: 50 ke.

Blectron tubde.

About 450 tubes, 200 crystal rectifiers, and 10 relays.
This computer is a modified version of APE(X)C, tuilt by
Dr. A. D. Booth, Birkbeck College, University of London.




COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:

FLOOR AREA:

OPERATING SCHEDULE?

., (office of V"Air Res

OARAC :
earch Automatic Computer)
suiLT 8y: General Xlectric Company, Syracuse, New York

sTALUATIONS:. Computation Branch, Flight Research Laboratory,
¥Wright Alr Development Center, Wright~Patterson
Alr Force Base, Ohio

COOLING:

BEST SUITED FOR:

No,.

Available to Air Force groups and contractors,
Available to Air Force groups and contractors,

80 s ® ft.

POWER CONSUMPTION: 25 kw,

3000 0 cu.,ft,minFIRST READY FOR USE:

1 April 1953,
General purpose, o

73

ENG INEER ING PROBLEM SOLVING

tdle

Error-Free Repair

Total

Hrs/ Wk

Sched. Maint.] Eng. Dev. Erroneous

" Percent |

PERSONNEL:

NUMBER" BASE:
WORD LENGTH:
NUMBER RANGE:

NEGATIVE NO. REP.:

OPERAT tONS:

10 (2%-4=2-1).

10 decimal digits and sign
Varieble, - .NgmmeNTWE;Ona-address.
Pens'! complements,  seQUENCE CONTROL: General store,
Add, subtract, multiply, divide, choice, match,
address add, normalize, clear and udd, subtract
absolute value, input, output,

2 operators, 3 maintenance, 15 mathematicians, 2 clerical,

(instructions 7 decimal digits).

SPEED

Transfer AMddition |Multiplication] Division

Incl.

Access

Min.

BoOps | 10 msmex 13 ms

- Max.

17 ms | 26 ms 30 ms

80 pas |1=9 ms _13 mg

Excl., of Access

STORAGE:

Type

4
Capacity |No. of CRT
in Magnetic
Tracks, or|
Acoustic
Channels

{orumDiam.,
Length
or CRT Type

- Access
o Time
Function Words Mode

Max. Nin.

Speed
of
Motion

h@etie drum

Internal] 10,000 | 200 |17 ms| #Oms|Sen~For) 22%1ia,,

i 30°:

3500xpm

Magnetic tape

0%/secs

| Bxtern

- INPUT/OQUTPUT:

Type Function Speed

Magnetic tape In-Out| 35-45 myword (see.

above)

Keyboard Input 7 words/minute

| Typewriter Output| 10 words/minute

TAPE SEARCH:

ARITHMET IC MODE:

COMPUTING ELEMENT:

COMPONENTS:
REMARKS:

¥o tape search possibie.
Serio-parallel. cLock FREQ.: 150 ke,

About 1400 tubes, about 7000 crystals, 240 relays.
An sutomatic redundancy check is performed on the
‘decimal codes, '



‘ BUILT BY:
~ INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:
BEST.SUITED FOR:

OMIBAC - ’ T4
A. and O, S, Division, General Hiectric Co,, Schenectady, ¥,Y,
Aeronautical and Ordnance Systems Division, -
General Electric Co,

K'Qo
Not available,
Not available,
POWER CONSUMPTION: 12 kew,

3000 cueftomin,  FirsT READY FOR USE:
‘General purpose; ballistic and flight-path studies,

OPERAT ING SCHEDULE 3 ENG INEERING PROBLEM SOLVING - - )
Sched. Maint.] Eng. Dev. Error-Free Erroneous . Repair " \dle Total
Hrs/Wk 1 52 k 10 . 6 5 75
- Percent [047 2,9 69,3 13,3 8.0 6.7 1 100
personne: 1 operator, 1 maintemance man, 2 mathematicians, 4 in training
' a8 maintenance~operators, :
NUMBER BASE: 2

WORD LENGTH: 20
NUMBER RANGE:
NEGATIVE NO. REP.:
 OPERAT IONS:

binary gigita (instructions 34 binary digits),
2-32 4o 241 INSTRUCTION TYPE:
Twos' complement,  seouence conTroL: Special drum store.
Add, subtract, multiply, divide, extract exponent or’
integral part of number, transfers of conirol, synthesize
floating-point form, modify ingtruction, siopse

SPEED:| Transfer Addition ‘Multiplication Division Al)
Min, . .
Incl. A
coess Max. 12 my
Excl. of Access
STORAGE: Capacity | No. of CRT Access OrumDiam.,|  Speed
in Magnetic | Time Length of
Type Function - Words Tracks, or Mode or CRT Type Motion
Acoustic | - ) .
Channels| Max. [ Min. ‘
Magnetic drun Internzl| 750 36 |12 md Preilel| 6"dia.| “300rpm|
{ ingtructIonsa] X
“Magnetic drum Inturnai, 640 26 |11 m§ - |Parellel|6®dis x| 5400rpm
_(nurbers: — *1on
INPUT/OUTPUT: Type Functlon Speed :
 Teletype IntOut | 6 digits per second
_ TAPE SEARCH:
ARITHMETIC WoDE: B lel, clock FREQ.: 10 ke,

COMPUTING ELEMENT:
COMPONENTS
REMARKS :

: 3300 iubes,

Floating binary point is used, Sepsrate drums are used o
store instructions and mumbers, Computer can alter its
instructions, In each instruction time (instructicn-drum
revclution) computer: (1) stores result of previou: cperation,
(2) performs arithmetic of current operstion, {(3) obtains
operands for next instruciion,




ONR RELAY COMPUTRR

75
{(office of Naval Research)
BUILT BY:.
insTaLLaTions: Logistics Research Project,
George Weshington University , Washington, D.C.
(Owned by the Office of Naval Research,)
cortes avaitaste:  No,
PROGRAMMING SERVICE: N O,
comruTing TiME: Avallable, .
FLooR AREA: 4O sq. ft. power consumpTion: 5 kw,
cooLing: Total 3 hp. FirsT READY FOR USE: 1 May 1951 at G.W,U.
sesT suiTed For:  General purpose (small input and outrut),
OPERAT ING SCHEDULES ENG INEER ING PROBLEM SOLVING _
Sched. Maint.l Eng. Dev. Error-Free l Erroneous Repair Idle Tota!
Hes/Wk 1,25 1,0 38,5 Test 6.75 0 l@ﬁ
Percent —ZB 2.'4' 79.0 1508 0 __.—--Jloo
Tsomil: ¥ operator, & mathematician, 1 mainienance, 1/10 clerical,
NUMBER BASE: 2
woro Lenoth: 24 binary digits.
wwoen aanse: w(223-1) to (223-1) INSTRUCTION TYPE: Onewaddress.,
wegalive w1, ner.: Ones! complement., SEQUENCE CONTROL: @@neral store,
sreramions: Add, subtract, multiply, divide, extract, unconditional
and conditional jumps, selective write.
SPEED:| Transfer Addition |Multiplication] Division
el Access iR 136 ms | 272 ms | 2.5 sec | 2.5 sec
) var. | 272 ms | 408 ms |2,5 sec | 2,5 sec
Excl. of Access 136 ns 2 _gec 2 sec
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length | of
Type Function Words Tracks, or| Mode or CRTType Mot ion
Acoustic
‘Channels | Max. ] Min.
Magnetic Drum Internal | 4094 48 6 ms| 68 lel 12% {440 rpm
INPUT/QUTPUTS Type Function . Speed
[ Paper tape Tnput | 150 words/mimute
per tape Dutput | 150 words/minute
Typewriter Output | 600 characters/minute
TAPE SEARCH: None, - -
" aRiTHMETIC MoDE: Parallel. clock Frea.: 1§ ke (magnetic-drum clock)
COMPUTING ELEMENT: ROL&Y.

COMPONENTS:
REMARKS:

655 tubes, 332 crystals,

Mathematical Tab

Py 207-21

les and other Alds to Computation, VI, No.

tober-1952

734 i'elays.
See Jo J, Wolf, "The Office of

Navel Research Relay Computer,®

ko,



(0ak Ridge Automatic

BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROQRAMMING SERVICE:

COMPUTING TIME:

FLOOR AREA:
COOLING:

BEST SUITED FOR:

OPERATING SCHEDULE:

CRACLE ‘ 76
Compater and Logical Engine)

Argonne National Laborat ory

O2k Ridge National Laboratory

No,

Possibly to government and A¥C laboratories,
Possibly to government and ARC laboratories,
1500 sq, ft, POWER CONSUMPTION: 50 kw,
5000 cu.ft,/min, FirsT ReAOY FoR use: June 1953,
General purpose,

ENG INEERING PROBLEM SOLVING

Idle Total

Sched. Maint. Eng. Dev. Error-Free Erroneous Repair

Hrs/Wk

Percent

PERSONNEL:

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:

NEGATIVE NO. REP.:

OPERAT IONS:

2

40 binary digits (instructions 20 binary digits),

=1 to 1-2"‘39,' INSTRUCTION TYPE: Oneeaddress,

Twos! complement,  sequence controL: General store,

Add, subtract, multiply, divide, seversl transfers of control,

partial substitution into the memory, shifts right and left,

SPEED] Transfer Addition Multfp]ication Division
incl. Access L_Mine | 20 pis 28 ms | 500 ms 660 ms
. e = T
vax. | HO M8 48°ns | 520 "us 680 'ms
7 7 7 7
Excl. of Access 8 LS ltSOﬂ[us 61‘0 s
STORAGE : v Capacity |No. of CRT :;qess DrumDiam., Speed
. in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
’ Acoustic
Channels | Max. l Min.
Electrostatic Internal| 1024 80 40 ;1920 ps | Pamllel
netic Tape External|uniimitef 40 ’ " |Pareliad 75" /sec)
INPUT/QUTPUT: Type Funct fon Speed
Teletype In=Out ‘

TAPE SEARCH:

ARITHMET!C MODE:
COMPUT ING ELEMENT:

COMPONENTS:
REMARKS:

Possible in both directions
Parallel, CLOCK FREQ.:

3500 tubes, o
The logical design of -this computer is modelled on the IAS
~eomputer,




(Ord.nance Discrete Variable Autoxiatic Computer)

BUILT BY:
INSTALLATIONS:

COPIES AVALLABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COGL iNG:

BEST SUITED FOR:

ORDVAC vy

University of Illinois
Aberdeen Proving Ground, Maryland (Owned by U.S. Army Ordnance
Corps.)
(I‘inancial contritutions to develooment of ORDVAC were
made by Office of Naval Research, U,S, Air Force. a.nd
Atomic Energy Commission,)

No,

tvailadble to groups engaged in National Defense work,
800 saq. ft. POWER CONSUMPTION: 35 KW,

7% ton air-conditiorerrirst reroy For use: March 1952 to APG.
Scientific computation,

OPERATING SCHEDULEY ENG INEERING PROKIEN SOLVING . )
Sched. Maint.] Eng. Dev. Error-free Erroneous Repair tdie - Total
Hrs/ Wi 15.5 , 63.5 540 272 26,3 145,8
| Percent 10.7 5.11 43.5 3.}4' 19 18 100
persowneL: 10 maintenance men, 21 mathematicians,

'NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERATIONS:

SPEEDS

2 (16 externally).

4O binary digits (instructions 20 binery dizits).

=1 to 1=27 39, INsTRUCTION Type: One=address

Twos! complement. SEQUENCE conTroL: (reneral store,

Add, subtract, multiply, divide, absolute value, logical
miltiply, shift, scveral transfers of control,

COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

Transfer Addition ultiplication] Division 15hif¢
Inc!, Access Min. 72,N'S 64? ’MS 772,"3’5
' Max. 72 pms 822 ‘ms :
txcl, ot Access 50 IJ.S ! 16 Js
[ 2N
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time : Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels | Max. Min.
lectrostatic Internal]| 1024 40 ?&pdlﬁ_’u_m_ml
L (Williems tube)
INPUT/OUTPUT: : Type Function Speed
| Tape Reader Input 25 characters/sec. ]
Tape Punch OQutput! 25 characters/aec, |
Ca ead ) Input |
; Card Punch (IBM) Qutpat
TAPE SEARCH: :
ARITHMETIC MoDE: Far&llel, crock FREQ.: Asynchronous,

BecleswJordan flip-flop.

2700 tubes.

The logical design of this computer is modeled on the
1AS computer, ILLIAC is a very simllar computer also
built by the University of Illinois,



BUILT BY:

INSTALLATIONS:

COPIES AVAILABLE:

Arbeitsgemeinschaft ffir Elektronische. Rechemnaachinen ?.H. ,Munich,
Technische Hochschule, Munich, Germany.

(The Deutsche Forschnngsgemeinschaft contributed support to the

(Prorammgesteuerte Elektronenrechenmaschine, Minchen)

development of the computer.)

No.

PROGRAMMING SERVICE:
COMPUT ING TIME:

FLOOR AREA:

COOLING:

BEST SUITED FOR:
OPERAT ING SCHEDULE:]

Room 800 sq.ft.

POWER CONSUMPTION:
FIRST READY FOR USE:
General purpose.

7“.
1954,

ENG INEER ING

PROBLEM SOLVING

Sched. Maint,

Eng. Dev.

Error-Free

Erroneous

Idle

Total

Hrs/Wk

Repair

Percent |

PERSONNEL:

NUMBER BASE:
WORD LENGTH:

NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS:

2 (10 externally).

49 binary digits (9 for exponent)(instructions 50 binary digits).
Floating or fixed ptunstrucTION TYPE:
Complement.

SEQUENCE CONTROL:

One-address,
General store.
Addition, subtraction, multiplication, division,

COMPONENTS:

1700 tubes, 2000 crystal reptifiers.

REMARKS:

SPEEDY Transfer | Addition [ultiptication] Division
Incl. Access Min.
Max.
Excl, of Access 48 | oo
STORAGE: Capacity |No. of CRT Aocess OrumDiam., Speed
in Magnetic Time Length of
Type: Functlon Words Tracks, or| Mode or CRT Type Motion
Acoustic
Channels | Max. Min.
Magnetic drum  !Internall 8192 200 g |Paralld 4"dia,|250 rps
: 8"long '
INPUT/OUTPUT: : Type Function Speed
|_Teletype In&Out
tape search: None, :
ARITHMETIC MoDE: Parallel, cLock FREQ.: 250 ke,
COMPUTING ELEMENT: Tubes,




PTERA ' 79
(Postel Telecommunications Hlectironic Automatic Caleulator)
suiLt sy: Central Laboratory, P&TS, the Hague
INSTALLATIONS: Central Laboratory of the Postal and “‘elecommunications
Services, the Hague, the Fetherlands

COMES AVAILABLE: 7O
PROGRAMMING SERVICE: Not available
coMPUTING TINE: Not available

FLoor area: 6 ft, x 12 ft, . POWER CONSUMPTiON: B=9 kw
COOLING: _ FIRST READY FOR USE: Janmuary 1953
BEST SUITED FOR: Jeneral purpose, filter and antenna desizgn
OPERATING SCHEDULE: ENG INEER ING v , PROBLEM SOLVING , :
) Sched. Maint.l Eng. Dev. Error-Free Efroneous Repair ‘ Idle ~ Total
Hrs/Wk
Percent |

PErsONNEL: AStimated: 1 operator, 1 maintenance man, 3 mathematicians,
3 programmers,

nomser Base: 2 (only 10 externally)
woro LensTH: 31 binary digits (instructions 18 binary digits)

NUMBER RaNGE: =1 to 1 INSTRUCTION TYPE: One-address
NEGATIVE No. Rep.: Ones! complement SEQUENCE CONTROL: General store
operaTions: Add, subtract, multiply, divide, read, print, stop, conditional
skip, ‘ :
SPEEDY] Transfer Addition [Muit iplication{ . Division Condit iod akip
Nin. 50 ms | 75 ms o 25 m
Incl. Ac s
fnsseed B 50 ms | 75 ms 25 ms
Excl. of Access :
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function - Words Tracks, or| Mode or CRT Type Motion
.Acoustic
. ] Channels | Max. Min. »
Magznetic drum Internal | 1024 32 25ms | 25ms [Serial | 8%dia. {2400rpm
Future: | 2048 64 ‘ 10"tong| -
INPUT/OUTPUT: Type ' Function | Speed
Punched paper tape Tnput |20 decimal dizits/sec.
Typewriter Output [10 decimal dizits/sec,

TAPE sEarcH: Mone
ARITHMETIC MoDE: Serial; parallel mult, ctock FrRee.: 50 ke
coupuTInG ELENENT: Kirchoff-adder; multiplicands stored on relays,
componenTs: 650 tubes, about 20 crystals, 120 relays
remarks: The successive digits of a word are stored in every 32nd )

locetion around the drum so as to permit serial operations
as the digits appear, The computer makes very sconomical
use of registers, three 3l-digit registers sufficing for
ingtruction register, program counter, multiplicand stor-
aze, and double=length accumulator,



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

Eidgenossische Technische Hochschule, Zurich.

R4S

Bidg. Techn. Hochschule, Institut flir angewandte Mathematik,
Zurich, Switzerland.

¥o.
Available,
A_va:lla.ble.

POWER CONSUMPTION:
FIRST READY FOR USE: 1955,

Partial differential equationms.

80

OPERAT ING SCHEDULE? ENG INEERING PROBLEM SOLV.ING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair tdle Total
Hrs/ Wk ]
Percent
PERSONNEL:
nuMger BAsE: 10 (2%,4,2,1 representation).
woro LenaTH: 15 decimal digits (instructions 7 decimal digits).
NUMBER RANGE: t.],O"99 to+1079. ~ INSTRUCTION TYPE:
NEGATIVE NO. REP.: Absolute value & signrouence contror: General store.
operations: Addition, subtraction, multiplication, division.
SPEED:} Transfer Addition jMultiplication] Division
| Min.
Inct. Access
Max.
Excl. of Access | 1/2 ms | 5 ms 20 ms 40 ms
STORAGE: Capacity |No.of CRT Access DrumDiam., Speed
in Magnetic | Time Length of
Type Function Words Tracks, or| Mode or CRT Type Motion
Acoustic
Channels | Max. Min
Magnetic drum  |Internal 10,000 200
INPUT/OUTPUT: Type Function Speed
] In&Out | 8 words per sec.
Printer Output 0.5 words per sec. |
TAPE SEARCH:
ARITHMETIC MoDE: Serio-parallel. cLock FReQ.: 30 ke,

COMPUTING ELEMENT:
COMPORENTS:

REMARKS:

Crystal rectifiers.
1200 tubes, 500 crystals, 200 relays.

This computer uses a floating decimal point.

It incorporates
automatic checking of all transfer and arithmetic operations,



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

RAYDAC
(Raytheon Digital Automatic Compater)

Point Mugu, California o

(Contract to build RAYDAC administiered by the ‘Special |

Devices Center of ONR, funded by Bureau of Aeronautics,
U.S.N&vy.)

Not available.
Probably available,
Probably available.

CONSUMPTION:
118€££t

Raytheon Mfg. Co., VWaltham, Magsachusetts
Neaval Air Missile Test Center

200 sq.ft. . ﬁ 28 kw.
Liquid Freon COOLR/RST READY FOR USE: July 1953.

Data reduction and general large-scale com]mtat,ions{

OPERATING SCHEDULE: ENGINEER ING PROBLEM SOLVING e
’ ‘ ) Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair Id‘le Total
Hrs/ Wk 11shed '
Percent .
cersoweL: 4 operators, 14 maintenance, 25 mathematicians, 5 clerical,

NUMBER BASE:
WORD LENGTH:

_ NUMBER RANGE:
NEGATIVE NO. REP.:

4 in training as programmers and coders,

2 (externally 2,8, and 10).
30 bits (instructions 54 bits).
=1 to 1. INSTRUCTION TYPE:

, ; Four-address.
Sign & absolute TRMLESEQUENCE CONTROL:

General store.

COMPUT ING ELEMENT:
COMPONENTS:
REMARKS:

operaions: Addition, subtraction, mmltiplication, division, shifting,
branch orders, automatic normalization, semi-automatic
‘"dou'ble-precj.sion orders, floating-point orders, tape orders.
SPEEDY Transfer Addition [Multiplication{ Division Shift ‘ l ‘
R win. | 115 ps | 13% ps| 296 us | 470 us 172 ys
el Aecess M. | 975 Jua 11280748 16401y 11620 pie 11035 ;u.'s
Excl. of Access S 48 ‘ug| 210 /us 380 78] 101 A8
STORAGE: ' g Capacity No,. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or| Mode or CRT Type Motion
Acoustic .
. Channels | Max. Min. L
Acoustic Delay Inter 1152 36 30 19 48 |Serial 1305 us .
. [ Magnetic Tape External 400,000 6} min{1ols |Sep-Pag . 30" [sec
INPUT/OUTPUT: ' Type Function ) Speed
| Eeyboard Input | 14 in
| Pypewriter Output digits/sec
| Magnetic Tape In-Out 00 words/sec
TAPE SEARCH:. Possible in both directions, N . L
ARITHMETIC Move: Farallel, cLOCK FREQ.: 377 me in memory. .

Flip-flops, diode gating. .
5200 tubes, 17 300-crystal rectifiers, 630 relays.
Fully-automatic built-in self-checking on computation, transfer,
selection and control. Each word carried a 4-bit check number
(weighted sum of bits) which is recalculated and checked after
transfers. For arithmetic checlk, a 5-bit check number is calcu-
lated for each operand and for result, and appropriate checks
are calculated for these. See MIAC 2k, 286-295 (October 1948).



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERV.ICE:
COMPUT ING TIME:

. FLOOR AREA:
COOLING:

BEST SUITED FOR:

Rechenautomat IPM - 82

Institut f8r Praktische Math’ema;ﬁik,Technisehe Hochschule ,Darmstadt
Technische Hochschule, Darmstadt, Germany.

(The development of the computer has been supported by the
Deutsche Forschungsgemeinschaft and ERP Authority.)

Yo,
Avallable,

Available.
POWER CONSUMPTION:

FIRST READY FOR USE: End 1953.'
General purpose, '

OPERAT ING SCHEDULE Y ENGINEERING PROBLEM SOLYING
Sched. Maint.] Eng. Dev. Error~Free Erroneous Repair Idle Total
Hrs/Wk
Percent |
PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS:

10 (excess-three code).

12 decimal digits (instructions equivalent of 5 decimal digits).
Variable dec. point.instruction Tvee: One—address. :
Complement. SEQUENCE conTRoL: Special drum store.

Addition, subtraction, multiplication, division, conditional
transfer.

SPEED] Transfer ~| Addition uumpn_’ication- Division
el Access | MIn: 0.4 ms| O, mg | 40 ms 40 ms
Max. | 20 mgi20 mg| 60 ms 60 ms
Excl. of Access 0.4 0,4 ng 6 mns 20 ms
STORAGE: " Capacity |No.of CRT Access DrumDiam., Speed
: in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
: ] Channels | Max. Min.
| Mognetic drum Sl Internall 500 10 20 ms| 0 |Serial| 8% _ B00Orpm
‘» Instrs. | 500 5 [20ms| O |Serial
i
INPUT/QUTPUT: Type Functioen Speed
| Punched tape Input |2 , : ‘
_Fape punch Outmnt | 7 characters per second |
|- Lypewriter Output | 10 characters per second |
L Punched cards In&Out | 1 card per second
TAPE SEARCH: None. .
ARITHMETIC MODE: Serial. crock FReQ.: 150 ke,

COMPUT ING ELEMENT:
COMPONENTS:
REMARKS:

‘Germanium diode networks. .
About 300 tubes, 1000 crystal rectifiers, and 100 relays.
Marginal checking is incorporated in the computer,



Remington Rand 409-2 and 409-2R 83

suiLT By: Remington Rand Inc.
INsTALLATIONs: About 40 in use.

COPIES AVAILABLE: F'Or sale or rent.
PROGRAMMING SERVICE: Available at Remington Rand offices.
compuTinG Time: Available at Remington Rand offices.
FLoor ARea: 43,6 sq. ft, " POWER CONSUMPTION: 10 kva.
cooLing: 3I=~ton alr cond, FIRST READY FOR USE: December 1951.
BesT suiTep For: Punch-card accounting and scientific computing

OPERAT ING SCHEDULE? ENG INEERING PROBLEM SOLV ING ’ N
Sched. Maint.] Eng. Dev. | Error-Free Erroneous Repair | o ldie 1 Total
Hrs /Wic None | Yone 29,1 0.4 0,5 10 1 40
Percent — - 72075 1,0 - 1.25 - 25 ~ o} 100

personneL: B operator, -1 maintenance man, # programmer, Complate -
maintenance is provided by Remington Rand, I

_nuMeer Base: 10 (reprssented by none, one, or two out of five mlses, or true

woro LengTH: 10 digits. deci.mal)
NUMBER RANGE: 10 digits. _INSTRUCTION TYPE: Prewired on plugboard.
NEGATIVE NO. Rep.: BY control. SEQUENCE CONTROL: Plugboard. '

operations: Shifting decimal, alignment, transfer and intermediate: ‘functions,
addition, subtraction, mltiplication division.

SPEED: Transfer Addition JMultiplication{ Division
. Min.
Inci. Access -
Max.
Excl. of Access

STORAGE: Capacity |No. of CRT Access orumbiam.,} -Speed. .

in Magnetic Time i _ Length -1 e of -
Type Function © Words Tracks, or Mode for CRTType| Motlon
i Acoustic i T T
1 Channels | Max. Min.
Relays _|Internalil0 dizith Parsllell

- INPUT/QUTPUT: Type ‘Function
| Punch cards ‘ In&Out

TAPE SEARCH:
ARITHMETIC MmoDE: Parallel. CLOCK FREQ.:
coupuTING ELEMENT: 22 Ting counters.
components: 1500 tubesg, 200 relays,
Remarks: Forty algebraic program steps can be performed for each

card; any number of repetitions of parts of this sequence .
can be obtained. Storage is checked by returning "echo"
pulses to the accumlator and subtracting to obtain szere.



SEAC ’ , 84,
(Standards Eastern Automatic Computer) '

suiLt ey:  Electronic Computer Laboratory, Nationsl Bureau of Standards
insTaLLaTions: National Buresu of Standards, Washington, D, C,

Machines based on SEAC are located at NBS (DYSEAC); AFMTC,
Cocoa, Florida (FLAC); and at the University of Michigen (MIDAC),

COPIES AVAILABLE: NOe

PROGRAMMING SERVICE: Availeble through Applived Mathematics Division, NBS.

computing TiMe: Avallable through Applied Mathematics Division, NBS,
FLooR AREA: 150 sq, ft, POWER CONSUMPTION: 16 kow,

cooting: 2000 CFM at 50°F, FIRST READY FOR USE: May, 1950,
BEST suITe0 For: General computation service and engineering development,

OPERAT ING SCHEDULE: ENG INEERING PROBLEM SOLV ING )
Sched. Maint. Eng. Dev. Error-Free Erroneous Repair idle Total
Hes/Wk )
[ Percent |
PERSONNEL:

nuwser Base: 2 internally; 16 externally, allowing decimal input end output,
woro LensTH: L4 Dinary digits and sign,
NUMBER RANGE: =i to 4, INSTRUCTION TYPE: 4w and 3-address,
NEGATIVE NO. REP.: ADSe value & sign. sequence controL: General store,
orerations: Add, subtract, multiply (higheorder, low-order, rounded), divide,

substitute digits, logical product, conditional jumps, input,
output,

SPEED: Transfer Additlon JMultiplication{ Olvisien

» Min. | | De2ms | 2.4 ow | 2.4 mop Spesd i - -
Inel. Accens Max, P ME 366 NG 3,6 nsl inelndin
Excl, of Access ) 0.,05%s] 2,1 me | 2.1 g | ’

STORAGE: Capacity |No. of CRT Access DrumDlam.,| Speed
Ph'\ Magnetic Time Length of
Type Function Words  |Tracks, or Mode |orCRTType| Metlion
Asoustle

Channels | Max, | Min.

Wercury Delay Line|Internal| 512 Gl 385 pn 8 ms | Serisd |8 w
Lol L G U G RN N R S éﬁ’rzﬂ' T2 s | Taralo) (07,
. i Q. 1380 Say 11200° eal 5f
160R Tape Un xtern 0 & 10,3 :

INPUT/QUTPUTY Type _Funetlon Speed
Meletye Frinter & Yophourd [To-Out | & characters/ses
Punched Teletype Tape TneOut
Wagnetic Wire 'PTE%Y._ In-Out ar

Tare searcH: Possible in both direction,
ARITHMETIC MODE! 8071&1. CLOCK FREQ.: mosacycle.
COMPUTING ELEMINT! Germeniuvm diode awitches, tube amplifiers, and delay lines,
components: 1300 tudbes; 15,800 crystal diodes; 10 relays,
rRevarks: Development supported by "USAF, Dept. of Defense, WBS,
Odd=even memory check built in, For further information, see
"The NBSRAC,™ by S, N, Alexander in the proceedings of the joint
AIBE-IRE computer conferesnce, Feb,, 1952, pp 84=89, and
'!nginooiing experience with the SEAC,™ by Relph J, Slutsz,
Fp- 90"‘9 ’




Stevens Institute of Technology Digital Differential Analyzer 85

BUILT BY

INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
.COMPUT ING TIME:
FLOOR AREA:

P COOLING:
BEST SUITED FOR:

. Bxperimental Towing Tank, Stevens Institute of Techﬁology
Experimental Towing Tenk, Stevens Institute of Technology,
Hoboken, .Hew Jersey

May be available for sale,

To be available,

To be available

300 sq. ft. POWER CONSUMPTION: 245 kw,
Yo additional req.FriRsT READY FOR UsE: May 1953
To be used for hydrodynamic research.

OPERATING SCHEDULE:| ENGINEERING PROBLEM SOLVING o
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldle Total
Hrs/Wk |
| Percent
PERSONNEL:
numser sase: 2 (externally 10; .8, &, 2, 1 code).

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS:

2l binery digits.

-1 to 1 NsTRUCTION TypE: Special, :

Absolute valus & sign. scquence controt: Special store and punched cards.
Digital integration, inputeoutput, decimalebinary and binary-
decimal conversion. The computer cannot alter its own imstructions.

speend Tramsfer | Addition |Multiplicationj Oivision
. Min.
Inci. Access | .
Max.
Excl, of Access
‘ STORAGE: . Capacity | No. of CRT Access DrumDiam.,] Speed :
: T in Magnetic Time : Length of
Type Function Words Tracks, or| Mode Jor CRT Type Mot ion’
Acoustic i .
. ] Channels | Max. “Min. . _
Magnetic Drum Internal| 1600 , . %dis,.11800rpm!
INPUT/OUTPUT Type Function ] Speed
Punched Cards ‘ Input
| Typewriter Out

TAPE SEARCH:

ARITHMETIC MODE:

*  COMPUTING ELEMENT:
COMPONENTS:

REMARKS:

Serial clock FReQ.: 104 ke,

Integrators and adders, ' -

k50 tubes, 3000 crystel rectifiers, 25 relays.

This computer ie very similar tp MADDIDA, It contains 100
integrators, each with a constant multiplier. '



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
'PROGRAMMING SERVCE:
COMPUT ING TIME:
FLOOR AREA:
COOLING:

BEST SUITED FOR:

SWAC
(Standards Western Automatic Computer)

86

National Bureau of Standards, Los Angeles, California
Institute for Numerical Analysis, National Bureau of
Standards. (Financial support contribtuted by the Flight
Research Laboratory, Wright Air Development Center.) -

Yot available,

Avalladble to government agencies and contractors.
Avallable.to government agencies and contractors,

75 sqg. ft,. POWER CONSUMPTION: 30 kw

4000 cu, ft./min, FirsT ResoyY FoR Use: 1 Jarmary 1952,

General -purpose; problems with small em't of input & outpus.

COMPONENTS:
REMARKS:

OPERAT ING SCHEDULE: ENG INEER ING PROBLEM SOLV ING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair tdie Total
Hrs /Wk 10 5 by 5 158 ppe— 80
Percent 13 é 56 [ 19 — 100
PERSONNEL: 12 operators, 6 maintenance men, 6 mathematicians,
2 clerks.,
NUMBER BASE: 2
worD LENGTH: 36 binary digits.
NUMBER RANGE: =L t0 1, INSTRUCTION TYPE: Four-address
NEGATIVE NO. REP.: -AbS, value and sign,sequence controL: General store
operations: Arithmetic and logical overations, no divide,
SPEED:] Trarsfer Addition |Multiplication] Division Extract
| Min, &h s 6l pg L 6l
Incl.. A -
nel. Access f—— 7w o __Z%-Lﬁ:-ﬁ qgu"::.:
Excl. of Access " N LA ] - » X !
STORAGE: Capacity |No. of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels Max. Min
Electrostatic Internal 256 37 Paralldl sIP1
Magnetic drum el 4096 128 [16ms |16ms |Serial |83®d. x | 3600rpm)
(under const,) 3071 ong)
INPUT/OUTPUT: Type Function Speed
| Typewriter InkOut
| Peper Tape InZOut
|_Punched Cards In&Ont
TAPE SEARCH:
ARITHMETIC MODE: Parasllel CLOCK FREQ.: 12§ ke
~coupuTING ELEMENT: Flip-flop

2300 tubes, 3000 crystals.



TAC 87
. (Tokyo Automatic Computer)
suitr ov:  Tokyo Shibaura Blectric Menufacturing Compsny
wsTaLLATIoNs: Department of Electrical Engineering, University of Tokyo
(The Japanese Ministry of Education contributed financial
support to the development of TAC.)
COPIES AVAILABLE: NOs
‘PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA: 2300 8qe fte POWER CONSUMPTION: 745 KW,
COOLING: ) FIRST READY FOR USE: April 1951}.
BEST SUITED FOR: (réneral purpose. .
OPERATING SCHEDULE!] ENG INEERING PROBLEM SOLVING A
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair tdle Total
Hrs/Wk
Percent
PERSONNEL:
wwser sase: 2 (10 externslly).
‘woro LevaTH: 35 Dbits (instructions 17 bits)
nuMBer Range:  variable, INSTRUCTION TYPE: Onee-gddress,
NEGATIVE No. Rep.: Complement, sEQUENCE CONTROL: General store.
operaTioNs: Additlon, subtraction, multiplication, division, shifs,
conditional transfer, input, output,
SPEEDY Transfer Addition |Multiplication{ Division
win. |B32 ps | 1M ps | 408 ma
Iincl. Access {— o 576 /D.S 288, s p
Excl. of Access ’4‘32 ’fu.s 1141&" Ly
STORAGE: | Capacity' No. of CRT Access DrumDiam., Speed
in Magnetic © Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels.| Max. Min
Electrostatic Internal 12 8 ; erial | 3%
‘Wagnetic Drum Ext 153 35 ms
INPUT/OUTPUT: Type Function Speed
Tepe Reader Input
Typewriter
TAPE SEARCH:
ARITHMETIC MoDE:  Seriale cLock FREQ.: 250 ke,

COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

1200 tubes, 2400 crystal rectifiers, a few relays,

Input and output decimal
=]l and 1 with a multipl

from 0 to 63.

., Number represented between
jer of 2¥K yhere k ranges



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUTING TIME:

TC~1

(Telemeter Computer Model #1)

88

International Telemeter Corp. , Ios Angeles, California.

Can be made available for sale or for rent,

FLOOR AREA: 30 sqe ft, POWER CONSUMPTION: 50 Xw,

cootinG: 7% ton refrigeration, FIRST READY FOR USE: Spring 1955.
sesT suiTep For: General scientific computation, '
OPERAT ING SCHEDULE: "ENG INEER ING PROBLEM SOLV ING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldle Tota!

Hrs/Wk
Percent |

PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS:

Twos! complement

2 (10 or 16 exterzally).
40 binery digits (instructions 20 dinary digits).

INsTRUCTION TYPe: One=address

SEQUENCE CONTROL: General store,
Add, subtract, muliiply, divide, transfer, logical decision.,

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:
COMPONENTS:
REMARKS :

SPEEDY Transfer Addition [Multiplication] Division
i Min. 20 us 52ms| 70 ps | 752 pa
incl, Access . 1‘;0 ’RS 72'IQ§ 730 ?U..S 772]
Exci. of Access ] 20, 8 32’ 6QQM 732&1& .
STORAGE: Capacity Né.ofCRT Access DrumDiam., Speed
. in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channeis | Max. Min.
Electrostatic Internal| 10ozZh Lo o pagd20 | Payal}¥el [3KPY
(Williams tube) 1
. [Magnetic Drum Txternsl| 8192 |160 ms¢ |Serial Bs"dia.
INPUT/OUTPUT: Type Function Speed
| IBM Collator Input | 240 cards/min,
IBM Summary Punch Output | 100 cards/min.

Parallel.‘ clock FReQ.: No clock,

3500 tubes, no crystals, no relays,

Desizn of this computer is based on ORDVAC, hence
indirectly its logical design is based on the IAS

computer, Actual construction has not started yet
(April 1953) and is pending completion of contract,

Flexowrtier Tape Input | 10 characters/aee,
| Flexowriter Tape Outwut | 10 characterafsec, |




BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING "SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:

Tokyo Mark I
(Pilot Model of Large Scale Automatic Relay Computer)

Laboratory of Applied Mathematiecs, Electrotechnical Laboratory,

Laboratory of Applied Mathematice, Tokyo, Japan,

Yot available

¥ot available

Not available

80 sqg. ft. POWER CONSUMPTION:

None FIRST READY FOR Use: March 1953
Constructed primarily as pilot model,

OPERAT ING SCHEDULE ENG INEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair idie Total
Hrs/Wk
Percent |
PERSONNEL:
nuMser sase: 2 (10 externally).
woro LenGTH: 16 Dbit
nuMBER Range: varilable INSTRUCTION TYPE: One—address
NEGATIVE No. REP.: 9ign blt & abs. wal, sequence contror: Plugboard

OPERATIONS:

idd, subtract, multiply, divide, decimal-binary and binary-
decimal conversion.

SPEED:  Transfer Addition JMuttiplication] Division
Incl, Access Min. : i
Max. 50 ms 200 ms | 200 ms
Exci. of Access ‘
_STORAGE: Capacity |No.of CRT Access DrumDiam., Speed -
) in Magnetic Time " Length of
Type Function Words . |Tracks, or Mode or CRT Type Mot ion
Acoustic
Channels | Max. Min. .
Relay ;ntex;n_a% 6 Parallel
INPUT/OUTPUT: Type Function Speed
Keyboard Input
| Display Panel Qutput
TAPE SEARCH:
ARITHMETIC mooE: P2rallel CLOCK FREQ.:
COMPUTING ELEMENT: Relays
cowponenTs: 1500 relays 9 £ k _
remarks: Range of numbers 2°7-1 to 1- 279 times 2 where k variles

from 0 to 15. Adder and multiplier-divider are separate
units and may operate simultaneously.




Tokyo Mark II . )
(Iarge-Scale Automatic Relay Computer)
suiLT sv: Laboratory of Applied Mathematics, Electrotechnical Laboratory,
INsTALLATIONS:  Laboratory of Applied Mathematics Tokyo, Japan
(The development of the computer is supported by the Agency of
Industrial Science and Technology, Ministry of International
Trade and Industry, of the Japanese government.)

90

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:

Not available,

FLOOR AREA: 50 sq. ft, POWER CONSUMPTION:

cooLing: - None. FIRST READY FOR Use: March 1954,
BEST SUITED FOR: General purpose.
OPERAT ING SCHEDULE: ENG INEERING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair ldle Total

Hrs/Wk
Percent |

PERSONNEL:

nowser Base: 2 (10 externally),
WORD LENGTH:
NUMBER RANGE:

NEGATIVE NO. REP.:

and eign, 7 bits-for exponent and sign.
42 vits (instructions no more than 30 bits). 35 bits for factor:
Variable, INSTRUCTION TYPE: One-address.,

Sign bit & abs.val. sequence coNTROL: raper-tape (non-alterable).

orerations: Add, subtract, multiply, divide, decimal=binary and binary-
~decimal conversion. : .
SPEEDY Transfer Addition ltiplication] Division
Incl. Access Nin. - .
Max. | 70 ms | 300 ms 00 m
Excl. of Access
STORAGE: Capacity |No.of CRT Access DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
. Channels | Max. Min.
Relay Internal| 1000 {Parallgl
INPUT/OUTPUT: Type Function . Speed
' Input
| Tape Punch Output
| Typewriter Output
TAPE SEARCH: 4 :
ARITHMETIC MODE: Farallel, clock FREQ.: No clock.

COMPUTING ELEMENT: Relays.
cowponents: 50,000 relays. . .

remarks: Numbers range from 2=33-1 to 1.2-33 times 2% % vhere k varies
from O to 63. Adder and rnaltiplier-divider are separate and
may operate simultaneously. Transfer is always checked by
automatic circuits which automatically correct errors with-
in their capacity and otherwise stop computer. Separate 30-hole
and 42-hole tape readers are used for inetructions and numbers,



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:
OPERATING SCHEDULE:

91

T, R, B, Computer

Telecommunications Research Wstablishment (Radar Res. Est.)
Telecom, Res, Hat,, Great Malvern, England (The British
Ministry of Supply supported the development of the computer,)

¥No.

Not availeble,

Yot available.

1k ft, x 6 ft, POWER CONSUMPTION:
2050 cu, ft./min,FIRST READY FOR USE:
General purpose,

10 kw
Summer 1953.

ENG INEERING PROBLEM SOLVING

Sched. Maint.

Idle Total

Eng. Dev. Error-Free Erroneous Repair

Hrs/Wk

Percent

PERSONNEL:

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:

NEGATIVE NO. REP.:
OPEFATIONS:

- Twos' complement,

2 (10 externslly).
24 binary dia;gs.

=1 tol « 2 INSTRUCTION TYPE: . One~address,
SEQUENCE CONTROL:  (enersl store,

Add, subtract, transfer, shift right, jump, conditional

one for O, the other for 1.

Similarly each register uses

two flip-flops per digit, of which only one must be flipped.
With the drum in mode I, the heads,mounted on a bridge, each
traverse a 3Z-revolution helix in 1— sec,, returning in

another (unusable) 1 sec.

fixed over a 33rd track,.

In mode II the heads remain

Jump, input, stop; end the logical operations %and®, %or®,’
"and/or®, and "eguivalence®™; no multiply or divide,
sPEED:]. Transfer | Addition [Multiplication| Division
Min. Lo U8
Incl. Access 7
. o —AQ—I“
ax l&O/us__.JlQ_,u_A.bmu_m.mﬁmeg__hO_/w
Excl. of Access grm_)
_STORAGE: Capacity | No.of CRT Access DrumDiam., Speed
in Magnetic Time Length | of
Type Function Words Tracks, or}. Mode or CRT Type Motion
Acoustic
Channels Max. Min.
Bectrastatic Internal Prg;gnt 2l 5 s CRY266 '
[Electrogtatie Internal 24 S us |Parallel VCRX2 83 o
Mponetic drom
Mode 1 1165536 | 24  Nisec 10 us f h*disl 1500rpH
Mode 1T Externall 2. 048 | 2k 10 1o L
INPUT/OUTPUT: Type Function | / Speed
Punched tape (5-hole) In-out | 10 rows/second
Teleprinter
TAPE SEARCH: None,.
ARITHMETIC MODE: Parallel. cLock FREQ.: 100 ke
COMPUTING ELEMENT: Tubes,
compoNeENTs: 2000 tubes, 1000 crystals, 25 relays.
remarks:  This computer uses two wires to transfer each binary digit,



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:

. UNIVAC Q2
(Universal Automatic Computer)
BEckert-Mauchly Division of Remington Rand, Inc., Phila., Pa.
#1 Burean of the Census, Commerce Dept., Suitland, Maryland.
#2 Office of the Air Comptroller, USAF, Washington, D.C.
#3 Army Map Service, U.S. Army, Washington, D.C. :
#4 New York University (for Atomic Energy Commission) , N.Y.,  N.Y.
#5 University of California Radiation Laboratory, Livermore, Calif,
#6 David Taylor Model Bagin, U.S. Navy Bureau of Ships, Carderock,
For sale. Md.
Available on #4 & 5 to AEC contractors et al., on #6 to BuShips
Available on #3 on military priority and as above. activities.

FLOOR AREA: About 25'x50!. POWER CONSUMPTION: 120 kva.
CooLING: 35 tons /26,000cfm, FIRST ReaoY For use: 3/51,152,1/53,5/53,4/53,7/53.
BEST SUITED FOR: General-purpose computing with large amounts of input and storage.
OPERAT ING SCHEDULE ENG INEER ING PROBLEM SOLV ING Instruct'y
of #2 !#3/#“ Sched. Maint.l Eng. Dev. Error—Freeil Erroneous Repair I ‘1ng Total
Hrsiwk | 34 /16/ o 7s/110/114 ofo/s [3u/i0/on] 257/ 168/136/1
Percent | 20/12/1 0 z | 10 7713 15/-/- 100
rersonneL: On #2/#4/#5/#6: -/10/B/6 operators, 10 to 12/5/8/7 maintenance

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERATIONS:

men, 15/31/20/15 mathematicians, -/5/4/2 clerical, -/15/-/all
in training, 4/-/- /- on suxiliary equipment.

10 (excess-three code), alphameric (6-bit code plus check bit).
12 ¢ racters, including sign (instructions 6 characters).
107**-1 to 1-10"11. INSTRUCTION TyPE: One-address (two per word).
Magnitude and sign. sequence contro: General store.

Addition, subtraction, multiplication, division, branch orders,
input, output, tape orders, logical multiplication, store pro-
gram—-counter contents.

SPEED: Transfer Addition [Multipiication{ Division |[Comparisgn
, Average 2,15 ms | 3.89 mg|
Inel. Acces%.——lgﬂ"’—}‘-ﬁ—%——/‘-s 365 sis
Excl. of Access L"C .“' IVE:| 285 &g
STORAGE: ' Capacity |No. of CRT| Aecess DrumDiam., Speed.
in Magnetic Time Length of
Type Function Words Tracks, or| Mode or CRTType Motion
Acoustic
Channels | Max. Min.
Mercury delay lined Internal 1000 100 FOH4 4 gli0 . K pgSerial _
| 10 magnetic tapes| External 96,000 | 8 - . er-par1500 £t]100%/sec
per tape i per ta
INPUT/OUTPUT: Type Function Speed
Magnetic tapes In% Out] 225 words per second
Typewriter Output | 11 characters per second |

TAPE SEARCH:
ARITHMET IC" MODE:
COMPUTING ELEMENT:
COMPONENTS:
REMARKS‘:

Poggible in both directions.
Serial. CLOCK FREQ.:
Flip-flop.

5600 tubes, 18,000 crystal diodes, and 300 relays.
Checking is provided by duplicate arithmetic circuits with
aatomatic comparison of results, and checking for oddness
of the number of ones in the code for each character after
8 transfer of information. : '

2.25 me.



BUILT BY:
INSTALLATIONS:

U. S. Air Force - Fairchild Computer | 93

Fuclear Energy for Propulsion of Aircraft (NEPA) Project

Osk Ridge National Lahoratory

(The U, S, Air Force contributed fina.ncia.lly to the development
of one computer,)

COPIES AVAILABLE: KO,
PROGRAMM NG SERVICE:
COMPUTING TIME: »
FLOOR AREA: 600 s8qe ft. POWER CONSUMPTION: 16§ kw, -
cooLing: 2500 c.f.m, ' FIRST READY FOR USE: 1 June 1950,
BEST SUITED For: Inversion of matrices:; ‘solution of simltaneous linear nmations.
OPERATING SCHEDULE: ENG INEERING PROBLEM SOLVING
Sched. Maint.l Eng. Dev. Error-Free Erroneous Repair . -dv!e Total
Hrs /Wk . ‘ 28 0 i 0 ) i)
Percent 10 10 . 70 ‘ 9] 10 1 0 100
PERSONNEL: 2 operators, 1 maintenance man,

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:

NEGATIVE NO. REP.:

_OPERAT1ONS:

10 (excess=3),

4 decimel digits (instructions 4 binery digits).

-1l tol ‘ INsTRUCTION TyPe:  One-address,

Nines! complement sequence contRoL: Builtein and magnetic tape,
Addition, subrraction, multiplication, Gouse Seidel iterative
process,

Transfer Addition itiplication] Division

- SPEEDS
et Access | Min: 1.5 ms 7 ms 7 ms
. e
: Max. 1.5 mns
Excl. of Access -1 20 a8 320 Jas
L4
STORAGE: : Capacity |No.ofCRT Access - |orum0iam., Speed
: in Magnetic Time Length ‘of
Type Function Words Tracks, or| Mode or CRT,Type | :* Motion
Acoustic ] s
- . Channels | Max. Min.

ciz}aula.t% ___ lnternel | 350 6 2 3|6 mg. |SeeBar|LO]ong20%/gec,

- [Megnetic Tape xternal PO,000 3 Sex—-Far,[1200 P, ZO'Iseg,ﬂ
INPUT/OUTPUT: — Type BN ~ Speed
Adding Machine _Putpus | 1 word/sec,

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:
COMPONENTS:

REMARKS:

Not possible, ,
Seriowparallel, " cLock FREQ.: 50 ke,

Vacuum diodes,

2200 tubes, 20 crystals, about 50 relays.

Automatic checking includes check for overflow, qisoparation

of read-in cirenits and multiplier, tape synchronigation,

See J, J, Stome, "The USAF-Fairchild Specialiged Digital Computer,“
Mathematical Tables and other Aids to gmtation, Vii, ¥o, 41,

PP 35-37, (Jen, 19537.'



UTEC

(Modal, University of Toronto Blectronic Computer)

Computation Centre, University of Toronto
Computation Centre, University of Toronto
(The Defense Research Board of Canada contributed financially

BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:
COOLING:

BEST SUITED FOR:

to the development cof the commter,)

Ko.

Yo,

375 sq. ft,
fans,

POWER CONSUMPTION:
FIRST READY FOR USE:

L xw,
1952

Mathematical pro'blems, limited storage, mput and output.

9k

QPERAT ING SCHEDULE ENG I NEER ING PROBLEM SOLVING
Sched. Maint.] Eng. Dev. Error-Free Erroneous | Repair tdle Total
Hrs/ Wk ’
Percent |
PERSONNEL:

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT IONS:

2 (10 externally)e
12 binary digite (instrvctions 12 binary digits)

INSTRUCTION TYPE:

U to 224,
- Twos!

complenent,

SEQUENCE CONTROL:

Generzl siore,

Only 8 orders; add, subtrzct, clear %o transfer, crltica.‘l.

transfer, input, output, 2 special orders,

no division,

No multiplication,

SPEED:) Transfer Addition [Multiplication| Division
_ win. | 100 as | 100 pus [Coded Coded
Incl. Access 7 '
Max .
Exc!. of Access 50 us
STORAGE: d Capacity | No. of CRT Accéss DrumDiam., Speed
' in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Mot ion
Acoustic .
Channels | Max. ' Min.
Electrostatic Internal | 512 12 25 ps Parallel| 2" CRT
INPUT/QUTPUT: Type Function Speed
Paper Tape Reader Input
Paper Tape Punch Output
Typewriter Output
“1ape search: Magmetic tape search is possidle in both directions,
ARITHMETIC MoDE: Parallel, ctock FrReQ.: 100 kco

COMPUTING ELEMENT:
COMPONENTS:
REMARKS :

koo tubes, 200 crystals, 25 relays.
Computer is completed, but will not be put into
operation until FERUT is loaded,



TAPE SEARCH:
ARITHMETIC MODE:

COMPUT ING ELEMENT:
COMPONENTS:
REMARKS:

WHIRININD I g5
BUILT BY: ¥.I.7, Digital CO!nputer Labor&toryi
instaLaTions:  MeIoTe Digital Computer Laboratory
Cambridge, Massachmsetts '
coptes avaiasle: Not available
eroGRAMMING SERVICE: Not avallable : ;
coupuTING Tivg: Some %ime available for academlc use by MIT staff and others.
FLoor AREA: 3300 sa. f%. poWER consuweTiON: 60 KW -
coouing: 13000 cu,.ft/oin,  FIRST READY FOR USE: Degewber 1950
sesT suiTep For: Reel~time control problems, elso general.purpose compatation,
OPERAT ING SCHEDULE: ENGINEERING PROBLEM SOLVING _ » _
Sched. Maiﬁt. Eng. Dev. Error~Free Erroneous l Repair ld‘? Total
Hrs/ Wk 28 60 358 16 168
Percent | 17 35,51 34,5 4.5 9,5 1 100
sensower: 11 operators, 15 maintenance, 45 mathematicians, 13 clerical
NUMBER BASE: 2 (10, 8, or alphﬂ-meric extern&lly)
woro LenGTH: 16 Dits ,
NUMBER RANGE: -l to =1 INSTRUCTION TYPE: One-address
WEGATIVE No, Rep.: Ones! complement SEQUENCE conTroL: Gemeral Store
orerations: 411 arithmetic operatioms, scale factoring, logicel orders,
versatile inputeoutput orders. '
SPEEDJtO'Transﬁer Addition [Multiplication] Division 1
Min. iy 5 190 ps
Ipcl. Access — 86}.13 __"ﬁ-ﬁlﬂ-—__él.ﬁls—ﬁ
Excl. of Access. 12 2 Jag m 63 43_&{
STORAGE: Capac‘ity No. of CRT Agces§ DrumDiam., Speed
in Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channels
. Tube Registers Interm% 5
Xeyboards Interna 27 ‘
HEectrostatic Inter 2048 L3
Magnetic Drum { Bxte 21576 192 600 r
[ Magnetic Tape (4) | Extern 000 ea ﬁ. ‘ se
INPUT/QUTPUT: » Type Function { Speed
: PE Tape Reader Input | 140 char/sec
Flexowriter Bquipment Output| 810 ¢
netic Tape . 25 v
Oscilloscove & Camera % [10.000 prints/sec, 150 digiits/sec

Reading, recording, searching all possible under program control.
Parallel cLock FREQ.: 2 me and 1 mec

Flip-flops

6800 tubes, 22000 crystal rectifiers, 1800 relays.

12 of the 28 hours of scheduled maintenance represent time
allowed for recovery from installation of new terminal

equipment., Extra bit in electrostatic storage provides

parity check, There are transfer checks, .erithmetic overflow
alarm, and marginal checking facilities.



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
COMPUT ING TIME:
FLOOR AREA:

COOLING:

BEST SUITED FOR:
OPERAT ING SCHEDULE:

wisc -
(Wisconsin Integrally Synchronized Computer)

(e
[0

Electrical Engineering Department, University of Wisconkin
University of Wisconsin T

(Development of the computer was supported in part by the
Wisconsin Alumni Research Foundation, the Engineering
Experiment Station, and the University of Wisconsin.)

Available to Univ, of Wisconsin and interested concerns.
Available to Univ., of Wisconsin and interested concerns.
12 sq. f%. POWER CONSUMPTION: &.6 kw. .

FIRST READY FOR USE: )95k

General purpose (small input-output problems).

ENGINEERING PROBLEM SOLVING

Idle Total

Sched. Maint.] Eng. Dev. Error-Free Erroneous Repair

Hrs/ Wk

Percent

PERSONNEL:

NUMBER BASE:
WORD LENGTH:
NUMBER RANGE:
>NEGATIVE NO. REP.:

- 2 (10 externally).
50 bits. :
10775 to 1075,
Absolute value &

INSTRUCTION TYPE: Three-address.
ence controL:  General store. :

operaTions: Add, subtract, mmltiply, divide, compare. - all either alge-
braic or absolute value - transfer, in, cut, halt (conditionally
or definitely); extract (substitute digits).
SPEEDY Transfer Addition IMultiplication| Division
Min.
Inci. Access o - 17 m8 17 ns 17 o | N
Excl. of Access
STORAGE: Capacity | No.cf CRT Access DrumDiam., Speed
: in Magnetic Time Length of
Type Function Words Tracks, or Mode - for CRTType Motion
. Acoustic
’ Channels | Max. Min
a, Internell 1024 32 | 17ms Serial |8,5"dia] 3525
Magnetic Drum Internal 4 4 55008 Serial |8,5"d1 2
Masnetic Drum Internal 3 3 H00ue | Serial 18.5%dial 3525rpm,
(4h-bit words) - R
INPUT/OUTPUT: Type Function Speed
Flexowriter In-Out | 10 decimal digits/sec. )
(6 _channel paper tape)

TAPE SEARCH:
ARITHMET IC MODE:
COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

~ the same time (integral synchronization):

None,
Serial.
Vacuumn tube.
700 tubes, 60 crystal rectifiers,

Provision made for operation one cycle at a time., The
following four procedures are normally carried out at

(1) locate

order N, (2) locate the two operands called for by order ¥-1,
(3) perform operation specified by order N-2, (4) deliver

to storage result of order N-3,

100 koe.

CLOCK FREQ.:



BUILT BY:

: Eildgenossische Pechnische Hochschule, Institut fir angewandte

INSTALLATIONS

Z 4
(Zuse)

Zuse K.G,, Neukirchen (Xreis Hinfeld), Germany

Mathematik, Zurich, Swltz»erland

coPiES AvAlLABLE: No.
PROGRAMMING SERVICE: Awvailadble.
COMPUTING TIME: Avallable, ‘
FLOOR AREA: 160 sq. ft. POWER CONSUMPTION: 1 kw,
cooLing: None, FIRST READY FOR USE: 1950,
sesT suiTeo For: Differential equations
" OPERATING SCHEDULE: ENG INEER ING PROBLEM SOLV ING
Sched. Maint.| Eng. Dev. Error-Free Erroneous Repair tdie Total
Hrs/ Wk 2 ' 108 4 120
Percent 1.7 90 3.3 5 100
personneL: 2 operators, 2 maintenance men, and 2 mathematicia.ns

(all part time).

2 (10 externally).
32 'bgga y dig ggs (instructions 8 binary digits).
to =2 INSTRUCTION TYPE:
Absolu.te value & signequence contror:  Paper tape.
- Addition, subtraction, multiplication, division, square root;
multiplication by 2, 10, %, 1/3, 1/5, 1/7, 7= , 1/m, =1,

NUMBER BASE:

WORD LENGTH:
NUMBER RANGE:
NEGATIVE NO. REP.:
OPERAT{ONS:

SPEEDY Transfer Addition 1tiplication] Division ngggzg Rdot
Incl. Access b—time_ 0,5 se¢. 1 sec |5 sec 5 sec
Max. | 0,5 sec| 1,0 sef- 3 sec |5 sec 5 sec
Excl. of Access
STORAGE: Capacity }No. of CRT Access OrumDiam., Speed
in - | Magnetic Time Length of
Type Function Words Tracks, or Mode or CRT Type Motion
Acoustic
Channeis | Max. Min
Mechanical store |Internal 64 0,58 {Parallefl
INPUT/OUTPUT: Type Function Speed
| Paper tape In2Out | 30 words per min,
| Printer Output |20 mxd.a_ne:_min-
TaPE SEARCH: None, .
ARITHMETIC MODE: Parallel. clock FREQ.: 20 cycles per sec.
COMPUTING ELEMENT: Relay. :
coupoNenTs: 2200 relays.
rewarks: This computer uses & floating binary point. The exponent

.18 represented by 7 ‘binary digits. See Roger C. Lyndon,

*The Zuse Computer,® Math. Tables and Other Aids to Computation,
‘no.,. 20, P. 355 (Oct. 191&7)



BUILT BY:
INSTALLATIONS:

COPIES AVAILABLE:
PROGRAMMING SERVICE:
‘ COMPUT ING TIME:

25
(Zuse)

Zuse K.G., Neukirchen (EKreis Hiinfeld), Germany
Leitz GmbH., Wetzlar, Optical Horks. -

For sale,
No% available.
Not available,

FLOOR AREA: " PONER CONSUMPTION: 3 KW,
cooLiNG: None, FIRST READY FOR USE: June 1953,
BEST SUITED FOR: General purpose:; eptical computations.
OPERATING SCHEDULE: ENG INEER ING PROBLEM SOLVING
Sched. Maint.j Eng. Dev. Error-Free ‘Erroneous __Repair ldfe Tota!
Hrs/Wk :
Percent
PERSONNEL: 1 cperator.
NUMBER BASE: 2
WORD LENGTH: 36 bénary dig%tg,
NUMBER RANGE: == 2=03 to - 2 INSTRUCTION TYPE:
NEGATIVE No. ReP.: Complement. SEQUENCE CONTROL: Film tape,

OPERAT 1 ONS:

Addition, subtraction, multiplicaticn, division, square root.

speeod Transfer | Addition wuitipiication] Oivision |Sonare Rbot
Min. 50 ms
Incl. Access
Max. | 100 ms {100 ms | 450 ms 750 ms | 750 ms
Excl. of Access
STORAGE: C&pacity No. of CRT Access DrumD}am., Speed
in Magnetic Time Length of
Type Function Words Tracks, or| Mode or CRT Type Motion
: Acoustic .
Channels | Max. Min.
Relay (tentative) |Internal 12 100 mg 50 ms Paralllel
Cascade
operdtion
INPUT/QUTPUT: Type Function Speed
| Keyboard Input
Tape Input | 200 binary digits per sec..
Typewriter Output | 8 characters per sec,

TAPE SEARCH:
ARITHMETIC MODE:
COMPUTING ELEMENT:
COMPONENTS:
REMARKS:

Possible in the forward direction.
Parallel° . CLOCK FREQ.: »
Rela.Yo

2500 relays.

This computer uses a floating binary point°
is represented by 7 binary digits.

None,

The exponent




'INDEX OF COMPUTERS

ABC 1 1"I:ER.A 1103 35
ACE Pilot Model 2 ~FERUT 61
Aiken Relay Calculator 41 FLAC ' 36
ALWAC 3 Gl Se TN - 37
APE(R)C 4 G2 ' 38
APE(X)C 5  GAMMA 3 | 39
ARRA o ' 6 ‘Harvard Mark I - 40
Automatic Sequence Controlled Harvard Mark II ‘ 41

Calculator 40 ' Harvard Mark III ' 42
AVIDAC S 7 Harvard Mark IV 43
BARK ; 8 " Harwell Computer 44

" Bell Computer, Model IV~~~ 63 Hughes Airborne Control
Bell Computer, Model V.~ 9 ' Computer 45
Bell Computer, Model VI =~ 10 HURRICANE Computer 80 .
Bendix Decimal Digital ' ILA.S, Computer 52

- Differential Analyzer 11 IBM 602A Calculating Punch 46
BESK 12 IBM 604 Electronic Calculating
BINAC 13 Punch 47
Burroughs Laboratory IBM 607 Electronic Calculator 48

Computer 14 IBM Type 650 Magnetic-Drum
CADAC 102 _ 15 Calculator 49
CADAC 102A , 16 IBM 701 Z5
CALDIC 17 IBM CPC 50
Circle Computer 18 ILLIAC ‘ 51
Consolidated Eng, Corp. Institute for Advanced '

Model 36-101 Computer Study Computer 52

System 19 Institute for Advanced
CRC 102 15 Study Type Computers

CRC 102A 16 AVIDAC T
CRC 105 ‘ 20 IAS Computer 52
CRC 107 21 ILLIAC 51
C.S.LLR.O, Mark I 22 JOHNNIAC 57
CUBA 23 MANIAC 6z
Defense Calculator 25 ORACLE 75
Digital Differential Analyzers ORDVAC 76

Bendix DDDA 11 TC-1 86

CRC 105 20 IRSIA-FNRS Computer 53

MADDIDA ' 60 JAINCOMP-A 54

Stevens Inst, DDA 84 JAINCOMP-B1 55

DYSEAC 24 JAINCOMP-C 56
EDPM Type 701 : 25 JOHNNIAC 57
EDSAC 1 26 LEO : 58
EDVAC 27 Logistics Computer 59
ELECOM 100 28 MADDIDA 60
ELECOM 120 29 Manchester Electronic
ELECOM 200 30 Computer v 61
Elliott-N.R.D.C, Computer MANIAC 62

401 Mark I 31 Mark 22 Computer 63

ENIAC o 32 MIDAC 64

ERA 1101 33 MINAC 65

ERA 1102 34 MINIAC 66

99



MONROBOT

MSAC

MOSAIC

NAREC

NICHOLAS

Norwegian Computer

OARAC '

OMIBAC

ONR Relay Computer

ORACLE

ORDFIAC

ORDVAC

PERM

PTERA

R4S

RAYDAC

Rechenautomat IPM

Remington Rand 409-2
and 409-2R '

67

68

69

70
71
72
73
74

75

76
30
77
78
79

81
82

83

SEAC
Stevens Institute of Tech,

Digital Differential Analyzer
SWAC o

. TAC

TC-1

- Tokyo Mark I
- Tokyo Mark II

T.R.E. Computer

UNIVAC ; ,

U.S. Air Force-Fairchild
Computer

UTEC

WHIRLWIND I

- 'Whitesac -

WISC
Z 4
Z5

08

84

86

89

91

93
94

Z1
96
97
98



INDEX OF BUILDERS

Air Force Cambridge :
Research Center 1

Air Force Missile Test Center 36

Arbeitsgemeinschaft fiir

Elektronische Rechenmaschinen,
T. H, (Munich) 78

Arbeltsgruppe fir Numerische
Rechenmaschinen (G8ttingen) 37,38

Argonne National Laboratory 7,76
Atomic Energy Research
Establishment (England) 44
Bell Telephone , .
Laboratories 9,10,63
Bell Telephone Mfg. Co. - ,
(Belgium) 53
- Bendix Aviation Corporation, -
Computer Division 11

Birkbeck College, U. of London v4.5,

Burroughs Adding Machine Co. 14
California Institute of Technology,
Digital Computing Group 65
Cambridge University, .
Mathematical Laboratory 26
Compagnie des Machines BULL 39
Commonwealth Scientific and
Industrial Research-Organiza-
tion, DPiv, of Radio Physics
(Australia) 22
Computer Research :
Corporation 15,16,20,21
Cons'olidated Enginéering
Corporation
Eckert-Mauchly Div., Remington
Rand, Inc. 13,92

.E1dgenoss1sche Technische

Hochschule (Switzerland) 80
Electronic Computer Div.,

Underwood Corp. 28,29,30
Electrotechnical Labora-

tory (Tokyo) Laboratory ~
.of Applied Mathematics 89,90
Elliott Brothers Ltd. 31,71
Engineering Research .

Associates Div., Remington

Rand Inc. 33,34,35,59
Experimental Towing Tank,

Stevens Institute of

Technology 85
Ferranti Ltd. 61
General Electric Company

(Syracuse, N.Y.) 73
General Electric Company,

Aeronautical and Ordnance

Systems Division 74
Harvard University, Compu-

tation Laboratory 40,41,42,43
Hogan Laboratories, Inc. 18
Hughes Aircraft Company

Research and Development

Labs : 45

‘ Institut fiir Praktische
Mathematik (Germany) 82
_Institute for Advanced Study 52

Institute for Numerical :

Analysis 86

19

101

Intevrnational Business Machines
Corporation 25,40,46,47,48,49,50

International Telemeter Corp. 88



The Jacobs -
Instrument Co. 54,55,56
. Logist{cs Research, Inc. 3
Los Alamos Scientific o
Laboratdry 62
J. Lyons & Co,, Ltd. 58
Marchant Research Inc, 66

Matematikmaskinnimndens
Arbetsgrup, K. T .H,

(Stockholm) 8,12
Mathematisch Centrum

(Amsterdam) 6
Max-Planck-Institut fiir ‘

Physik 37,38
M.LT. Digital Computer

Laboratory - 95
Monrobot Corp. 67
Moore School, U, of '

Pennsylvania 27,32,68
National Bureau of Standards,

Electronic Computer

Laboratory 24,84

~ National Bureau of Standards,

Institute for Numerical

Analysis - 86
National Physical Laboratory ,

(England) 2
Naval Research Laboratory 70
Northrop Aircraft Corp. 60
Oak Ridge National Lab.,

Nuclear Energy for Propul-

sion of Aircraft (NEPA)

Project 93
Post Office Research

Section (London) 69

- Postal & Telecommunications

Services, Central Laboratory,
(The Hague) . 79

Radar Research Establishment
(Telecommunications Res. Est, )

(England) 91
Rand Corp. S 57
Raytheon Mfg. Co. h 81
Rem»ing’tori‘Rand Inc, (Conn.) 83

Remington Rand, Inc., Eckert-‘
Mauchly Div, 13,92
Remtngton Rand Inc. » Engineer-
ing Research Associates -
Div., 33,34,35,59

Royal Norwegian Council for
Scientific and Industrial
Research, Central Institute 72

Sociéte d'Electronique et
d’Automatisme (France) 23

Stevens Institute of Technology,
Experimental Towing Tank 85

" Telecommunications Research

Establishment (Radar Res. Est,)
(England) : ’ 91

Tokyo Shibaura Electric
Manufacturing Company 87

Underwood Corporation,
Electronic Computer

Division 28,29,30
University of California

(Berkeley) Electrical

Engineering Div. 17
University of Illinois 51,77
University of London,

"Birkbeck College 4,5

102



University of Michigan,

Willow Run Research Center 64
University of Pennsylvania,

Moore School 27,32, 68
University of Toronto,

Computation Centre 94

' University of Wisconsin,

Electrical Engineering Dept. 96
Willow Run Research Center

U. of Michigan 64
Zuse K. G. (Germany) 97,98

168



GEOGRAPHIC LOCATION OF BUILDERS AND COMPUTERS

~ (FOREIGN)
Australia . page  England (Conmt'd) ‘Eage' '
Commonwealth Scientific & ‘ Harwell Computer 44
Industrial Research T o o
Organization, Div, of LEO - 58
Radio Physics 22
J. Lyons & Co,, Ltd. 58
CSIRO Mark I 22
‘ Manchester Electronic
Belgium ‘ Computer 61
Bell Telephone Mfg. Co. 53 MOSAIC 69
IRSIA-FNRS Computer 53 National Physical Laboratory 2
Canada NICHOLAS | 71
Manchester Electronic Post Office Research Section 69
Computer 61
Telecommunications Research
University of Toronto, Establishment (Radar
Computation Centre 94 Res, Est.) 91
UTEC 94 T. R. E. Computer 91
England France
ACE 2 Compagnie des Machines BULL 39
APE(R)C 4 CUBA 23
APE(X)C 5 GAMMA 3 39
Atomic Energy Research Société d'Electronique et
Establishment 44 d’Automatisme 23
Birkbeck College, U, of Germany
London 4,5 o )
: ALWAC 3
Cambridge University,
Mathematical Laboratory - 26 Arbeitsgemeinschaft fur
v Elektronische Rechenmaschinen,
EDSAC 1 ) 26 T. H., Munich 78
Elliott Brothers, Ltd. 31,71 Arbeitsgruppe fur Numerische
Rechenmaschinen,
Elliott-N.R.D.C. Computer Gbttingen 37, 38
401 Mark I 1
0 ar , 3 Darmstadt Computer 43
Ferranti Ltd. 61 G 1 37

104 .-



Germany (Cont'd) ’ p'age'
G2 - 38
 Institut filr Praktische
Mathematik . 82
Max-Planck-Institut fir
~ Physik. 37,38
' PERM 78
" Rechenautomat IPM 82
Z5 | 98
Zuse K, G. 97,98
Japan
Electrotechnical Laboratory
(Tokyo) Laboratory of
Applied Mathematics 89,90
TAC 87
Tokyo Mark I - 89
Tokyo Mark II 90
Tokyo Shibaura Electric
Manufacturing Company 87
The Netherlands
ARRA | 6
Manchester Electronic
Computer v 61

page

The Netherlands (€ont'd)
Mathematisch Centrum 6
Postal & Telecommunications

Services, Central '
Laboratory ' 79
PTERA 79

Norway
Norwegian Compufer : 12
Royal Norwegian Council for

Scientific and Industrial
Reséarch, Central Institute 72

Sweden
BARK 8
BESK ' 12
Matematikmaskinndmndens

Arbetsgrup, K.T.H,,
Stockholm 8, 12

Switzerland
Eidgenossische Technische

Hochschule 80
R4S 80

Z4 97

105



' GEOGRAPHIC LOCATION-OF BUILDERS AND COMPUTERS

(usa)
California . | . 'pag e California (Cont'd) page
Bendix Aviation Corporation, Marchant Research Inc. 66
Computer Division 11 .
- MINAC : 65
Bendix Decimal Digital S
Differential Analyzer 11 MINIAC 66
BINAC | 13 Northrop Aircraft Corp. 60
CADAC 102A - B 16 Rand Corp. - 57
'CALDIC | 17 RAYDAC 81
California Institute of - SWAC 86
Technology Digital : _
Computing Group 65 TC-1 ' 88
Computer Research | UNIVAC 92
Corporation 15,16,20,21 4
: ‘University of California
Consolidated Engineer- ' ~ (Berkeley) Electrical
ing Corporation L 19 - Engineering Div, 17 .
Consolidated Engineer- Connecticut
ing Corporation Model :
36-101 Computer 19 - Remington Rand Inc. 83
CRC 105 ‘ 20 District of Columbia
Hughes Airborne Control CRC 105 : 20
Computer ' 45
CRC 107 21
Hughes Aircraft Company,
Research & Development DYSEAC 24
Labs. 45
ELECOM 200 30
International Telemeter
Corp. , 88 Logistics Computer 59
Institute for Numerical Mark 22 Computer | 63
Analysis 86
NAREC : 70
JOHNNIAC 57
National Bureau of Standards
Logistics Research, Inc. 3 Electronic Computer
Laboratory 24,84
' MADDIDA 60
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District of Columbia {Cont'd) page

- Naval Research Laboratory 70

ONR Relay Computer 15

SEAC - 84

UNIVAC Y’
Flérida :

Air Fo'rce Missile Test

Center .36‘
FLAC 36
Lllinois
Argonne National
‘Laboratory 7,76
AVIDAC T |
ILLIAC | | 51
University of Iliinois k51,77 |
Marzlénd |
ALWAC 3
Bell Computer, -Model v 9
' CADAC 102A | i6
Circle Computer 18
CRC 105 20
EDVAC 27
ELECOM 100 28
ENIAC | 32
The Jacobs Insirument S
- Co. ‘ 54,55,56
JAiNCOMP—A 54

JAINCOMP-BI ' 55

 JAINCOMP-C 56

Maryland (Cont’d) page

| MADDIDA 60
ORDVAC 77
UNIVAC 92

Massachusetts

- ABC 1
Air Force Cambridge

Research Center 1
CADAC 102 15
Harvard Mark I 40
Harvard Mark IV 41
Harvard Univer éity, Computa-

tion Laboratory 40,41,42,43
M.1.T. Digital Computer
- Laboratory ‘95
MONROBOT 67

' Raytheén Mifg. Co. . 81
WHIRLWIND I 95
Michigan
Bufroughs Laborafory :

Computer 14
'MIDAC 64
Wiliow Run Research Center,

U. of Michigan 6;1

Minnesota
Eﬂgineering Research
Associates Div., Remington
Rand Inc. - 33,34,35,59
New Jersey
Bell Coméute-r‘, ‘Model VI 10



New Jersey (Cont'd) page New York.(Cont'd) = " pége

Bell Telephone o Hogan Laboratories, Inc. 18

Laboratories 9,10, 63 '

: : IBM Type 650 Magnetic-

CADAC 102A 16 Drum Calculator 49
Experimental Towing International Business

Tank, Stevens Institute of Machines Corpora-

Technology 85 tion 25,40,46,47,48,49,50
Institute for Advanced Study 52 OMIBAC 74
Institute for Advanced Underwood Corporation,

Study Computer 52 Electronic Computer

: Division 28,29, 30
MONROBOT 67 '
UNIVAC 92
Monrobot Corp. - 67
‘ Ohio
Stevens Institute of .
Technology Digital. OARAC 73

Differential Analyzer - 85 ~
Pennsylvania

New Mexico »
: Burroughs Adding Machine Co. 14

CADAC 102A 16 :
: : CADAC 102A 16
CRC 105 . 20 |
Circle Computer 18
CRC 107 21
Eckert-Mauchly Div.,
Los Alamos Scientific Remington Rand, Inc. 13,92
Laboratory 62
MSAC 68
MANIAC 62 o
Moore School, U, of
New York ~ ‘ Pennsylvania 27, 32, 68
Circle Computer 18 - Tennessee
"EDPM Type 701 25 ERA 1102 34
ELECOM 100 28 MADDIDA 60
ELECOM 120 29 Oak Ridge National Lab.,,
: - Nuclear Energy for Propulsion
General Electric Company, of Aircraft (NEPA) Project 93
Aeronautical & Ordnance. ’ , :
Systems Division 74 ORACLE , - 76
General Electric Company U.. S. Air Force-Fairchild
(Syracuse, N.Y.) .73 Computer - : 93
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MADDIDA

Virginia .
Bell Computer,'Model‘ \'
ERA 1101

Harvard Mark II

34
41

Virgi_ﬁia (Cont;d) -

page
Harvard Mark III 42
 Wisconsin
| University of Wisconsin,
-Electrical Engineering ‘
Dept. ’ . ' 96
WISC
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