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Data Processing Machine

MANUFACTURER
International Business Mechines Corporation

Fleture by International Business Machines Corporatiom

APPLICATIONS

Manufasturer
Comsercial, sclentific and engineering datas process-
ing.

Government Sample
U. 8. Naval Ordnance Test Btation, China Lake
Scilentific data processing.
Industrial Sample
Douglas Adreraft Company, Incorporated
AMreraft engloesring.
Tnited Adreraft Corporation
The United AMreraft Corporation provides a central
computing facility loeated at the Research Department
for the solution of englneering and research problems
It pervicea the thres UAC MHvisions: Pratt and
Whitoey Alrcraft, Slkorsky Alrcraft, and Hamllton
Standard which are engaged in the deslgn and mama-
facture of alreraft engines, belicopters, propellers
and other aircraft equipment,
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Computing equipment includes: two IBM Type TOh, one
IEM Type TOl; three IBM Cord-Programmed Calcoulsators,
and three Burroughs Type E10Ll calculators.
Additional features include a Universal Tape
Belector on each ITBM Type TO4 ecalsoulsatar. This
devioe was designed by UAC and persits elsctrical
awitching at the console of magnetic tape units to
main frame or off-line input/output components.

NUMERICAL SYSTEM

Monufueturer
Internal number system
Binary digits per word
Binary diglits per instruetlon
Instructions per word
Instructions decoded
Instructions used
Arithastic aystea
Instruetion type

Number range -(235-1} Ln g {255-1}



-

Pleture by University of Californis Redistion Laboratory

Timing Synchronous
Operation Sequential and partislly concurrent

Government Sample
U. 5. Haval Ordnance Teat Station, Chins Lake
Each half ar whole word is uniquely addresecble.

ARITHMETIC UNIT

Miorpass
Add time (exelud, stor, accesa) B0 or 36
Mult time (exclud, stor. access) Lk
Div time (exclud. stor. mccess) Ly

Construction Yacuum tubes or etic cores
Baslec pulse vepetition rate 1 Hc?g:c
Arithmetic mode Paranllel

Operation time of 60 mlcroseconds 1s for CHT.
Operation time of 3 microseconds is for Magnetic
Core.

Tizes glven above lnclwde access to fnstruction.

STORAGE
Mlecrosec
Media Words Aecegn
Magnetic Core 4,096 1=
Cathode Ray Tube 2,048 or b,096 12
Magnetic Drum B,192 or 16,384 S0, 000

Magnetle drum aceess time ls average to firet word
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of group, All times glven below are ln microseconds.
Computation time is available depending on prograom-
ing technique. Subsequent word time is 1,280 per
vord of which 1,000 can be used for computation.
Magnetie Tape = 500,000 binary vords per tape. (Up
to 4 magnetic tapes) Type T26. (2 magnetic tapes
per frame, Pulse packing 100 groups per inch.)

The time to accelerate magnetic tape to write status
(75 inches per sec.) is 10,000 of which £,000 is
avallable for further computatione. Time to write
subsequent vwords ls T2 each, of which TOO ia
avallable for further computation. Time to read
gubsequent words is T98 of which 540 is mvallable
Tor computation., Magnetic tape I{:I. magnetie tape per
frame). Pulae pasking 200 groups per inch, ==
200,000 binary wordas per tapa, 5L0,000 binary coded
decimal and elphe-numeric words per taps. Up to 10
tapes.

Time to accelerate mugnetic tape to write status

(75 inches/sec.) from standstill is 10,000 of which
T,000 are avallable for further computation. Time
to write subsequent words is 400 each of which 556
is awvailsble for further computaticn. Time to
nccelerate magnetic tape to read atatus [75 incheas/
sec.) from standstill is 10,000 of which 3,000 are
avallahle for further computetion. Time to rend
gubsequent words 1s LOO each of which 280 are awvall-
oble for computation. Magnetic tape unit ecan rewind
2;500 feet of tape in 1.2 minutes,
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POWER, SPACE AND WEIGHT

Weight {lba KEVA
Main Frase E,ESE )
Punched Card Recorder T20 0.7
ILine Printer (Wheel Type) 2,795 o iy B
Magnetic Drum pR 9.9
Cathode Ray Tube Prame 2,445 11.8
Power Frame No. 1 2,810 5.8
Fowar Frome No. 2 2,750 5.8
PFower Ddetribution Unit 1,230 1.2
Mggnetic Tape Unit (728) 1,270 .6
Megnetic Tape Control Unit 1,636 6.0
Punched Card Resder el 0.7

Space Oocupled:
Machine ipcluding two T26 frames = 5,000 sg. ft.
Customer englpeering requirements - LOD ag. ft.
Mr conditioning - 40 tons

Government Sasple
U. 5. Nawval Ordnance Teat Btatien, Chine Lake
Byetem requires B0 KW, 136 KVA, lllrt'.-[l cu. fha, 1,400
sq. ft. The systes aren is 54 by 27 Ft. and wvelghs
40,050 1be.; losluding peripheral equipment.
The ahove power, space and welght doss not imclude
supporting machines such ss key punches, reproducers,
and porters. This equipoent would mdd O KEVA wmnd
E,D:ﬂ 1ba .
Industrisal Sanple
Douglas Adrerafti Company, Incorporated
Total Englineering Building is sir conditloned.

FRODUCTION RECORD
Prodused 15
Dperating 15
Delivery time Specisl
COST, PRICE AND RENTAL RATE

Fental rates are subject to change.

System I. Monthly Charges

Electronic Analytleal Control Uodt 88,100
Electrostatic Storape Unit (2,088 words) 2,500
Punched Card Reader 200
Aphabetic Printer (wheel type) Boo
Punched Card Recorder 200

2 Typer T26 Magnetic Tape Readers & Recorders
{2 magnetic tapes per frame) for a total

of & magnetle tapes) 1,700

agnetic Drum Aesder end Recorder 1,500
Tape Control Unit 2,500
System IT.
Elestronic Analyticsl Control Unit $2,100
Electrostatic Storage Unit (2,048) words 2,600
Punched Cord Reader 200
Alphabetic Printer (wheel type) B
Punched Card Recarder 200
b Type 727 Magnetic Tapes (onc magnetic

tape per frame) 2,200
Magnetic Drum Reader and Recorder 1,400

Tape Control Unit 2y 200

This system 1g eompatible through common
language tape uwnita with the B30, TO2, Tok, TOS
and the additional equipment listed below.

Either of the sbove eystems may replace the 2,04
words of cathode ray tube storage with L0595 words of
megnetic core stormge,

Tape to Card Punch and Card Punech Control $1,050
Unit (punches 100 eards/minute)
Magnetic Tape to Line Printer [wheel type)

and Printer Control Unit 1,800

TOl

Magrnetic Toper to Cord Reader and Cnrd 2,400
Aeader Control Unit (reads 250 cards/minute)
Cathode Ray Tube Qutput Recorder 2,850

Government Seaple
U. 5. Nevel Ordnance Teat Statlon, Chine Lake
Rental rate for baslc system 1s 321, L00/=anth.
Fental rate for additional equipment $8,550/month.

PERSONNEL REQUIREMENTS

Manufnoturer
Maintained by IBM.

Government Smmple

U. 8. Navel Ordnance Test Statlon, China Lake
For three H-hour shifts & englneere and 19 techni-
clan-opperstora are utilized. Approximstely 9
mathematices sides, 10 matheaaticlans mnd 20 to 23
persons from outside the branch, program nnd run
thelr ovm problems.

Industrial Sample

Douglas Adrcraft Company
For three B-hour shifts, & eogineers; 4 techniclian-
operators, and 33 progrummers are wbkllized,

United Alroraft Company
Two IBM Type 704 and one IBM Type TOL Computers are
operated on & 25 hour, six-deay week. Three CPC's
end three Burroughs E101's ere operated on an 8 hour,
five-day week,
The Labaratory 1a ateffed by 51 anslysts, 11 cpar-
stors, and 24 sides. HNon-computing personnel
ogperate CFC s mnd ELOL"s. HNom-computling persomnel
rlso program for all eelculetors.

RELIABILITY AND OPERATING EXPERIENCE

Government Sample

Atomic Energy Commdssicn, Undversity of Celifommle
Radiution Laboratory
Aystem pecepted 26 April 1954 the averags errar-fres
runnlng period 1g &,2 hours; good time fa 3,032 hours
and the attempted to run time is 3,387 hours,
resulting in an opersting ratic of 0.85; the average
error free running time is caleculated by dividing
the totel hours less the total Scheduled Malntenanee
legs Total unscheduled Maintepance less the Loas
Tize Claimed by Operator all by the Total nusber of
Bours of Down and Loat Time reported. The above
figures are given for the pericd Jaousry 1955 to
June 1955 wvhen cperating 24 hours/dey.

U. 8. Haval Ordnance Test Statlion, China Lake
A core gtorage was inetelled recently.

Industrial Sample
Douglas AMroraft Company

Average error=free running perlod b hours plus
Good time b 068, 1
Attempted to run time b, 351.8
Operating ratio {Good/Attempted to rum) 0.954

Figures based on period 1 Joanuery 1956 to 30 Sep-
tember 1956

Power oo 5,104.6 hours from 1 Jenunry 1956 to 30
Septesbher 1956
Preventlive mpintenanss 1%.6%
Nen-sgeheduled saintensnce E.T%
Dougleas mechine time T9.9%

General Motore Corporaticn
System mccepted in April 19%4; average error free
running peried is 4.5 hours derived from the records
for 1 month; good time of 1,067 hours and attespted
to run time of 1,154 hours yielding an opereting
ratia af 0.92 for a four monih period.



Lackheed Adreraft Corporation
Syateme sccepted om 1s May 195% mnd 15 July 1954;
average error free running pericds of 3-L hours on
one snd 1-1/2 hours on the other; good time of TL.k%
and 80% where good time 1s considered as metunl
production and the remaining 25.6% and 20% respect-
ively, conslsts of preventlve malaztenance; breakdown,
machine re-work and 1dle time. The Bversge errar-
free Funning perlod 1e reduced considerably when
tapes are used fre tly. OShort runs are made
vherever possible {1-5 hours), but the same progrom
is5 un for o long ms 12 hours and would ran lomger
Lf time permitted.

United Adrernft Corporation, Hesesireh Department

Average error-Iree running period 2 houra
Good time 2,667 houra
Attempted to run time 4T3 hours
Opersting ratio (Oood/Attenpted to run) a.77

Figuree based on perlod 1 February 1956 to 30 Beptem-
her 1996
Acceptance tept 3 Detober 1955

Attempted to run time includes cnleculntion, check-
put, machine error; unscheduled malpntenance, and
scheduled malpntenance time, The scheduled sainten-
ance for the above period was 357.96 houra and the
unscheduled malntenance was 290,75 these twa figurea
should be pubtrected from the shove "Attempted to
Fun” figure.

FUTURE PLANS

Covernment Sample
U. 5. Naval Ordoence Test Btatlon, China Lake
4 modificntion hap been made to Lthe systea to allow
asynchronous digltal dats to FL11 the entire storage
unit at gne time. Such data are fed from magmetic
tape contalnlng the digitized version of analag
information ariginating st the test egquipment. The
analog bto digitel conversion is done s8 a aeparate
etep, prier to entering the dats into the computer.
Industrial Sample
Dougles MMreraft Company, Incorpornted
System to be replaced by an IBM Type TOb syvtes In

May 1957.

INSTALLATIONS

Government Sanple
U. 8. Haval Ordnance Test Statlon
Chins Lake, California

mited States Weathsr Buresu
Washington, D, C.

Industrial Sanple
Boelng Al roraft
Wichita, Kanses

Douglee Adreraft Company, Incarporated
El S8equndo, Cellifornla

General Motore Corporation
Detroit, Michigen

Glean L. Martln Caspasy
Baltimore 3, Maryland

Lockheed Adlroraft Corporatlon
Burbank, Californie

United Adreraft Corporstiom
Eagt Hartferd 6, Connecticut

Univeraity of Californis
Radiation Leboratory
Berkeley L, Californis
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ADDITIONAL FEATURES AND REMARKS

Manufacturer
The following pertelns to the firet
bteginning of thls system descripticno

In the center of the installation shown here, is the
Electronle Analytical Control Undt, and at ite right
i a Card Reader. Behind the comtrol unit is the
Power IHatribution Unit. ©Om the left are the
Mognetic Drum Storage Unit mnd the Electrostatlc
Storage Unit. In the group at the rlght are two
Magnetle Tape Readerda and Recorders,; the Alphabetlical
and Numericel Prister and the Card Puneh. Twa

Fower Supply Unite are not viaible,

dwverlocoking the inatellation is & glase-enclosed
coofference room.

Governsent Sample

U. &. Naval Ordnance Test Btation, China Lake
Subroutines are avellable for most appl cations.
There are several gencrnl purposs Programs. oyetem
uses the PACT-I Compller.

Industrlal Bample

General Motors Corporatlion
Two imterpretive systems are used, Speed Co and
ACOM. GSpeed o J=address while ACOM is 2-address.
Both provide for floating polnt arithmetic, trans-
cendental functions, In-Out aperationa, B-boxes, and
tracing all of which aid in coding and checkout.

Lockheed Adrcraft Corporation
4 genernl purpose system called FLOP, 8 contrectlon
of Floating Ogteal Polnt, wens developed nt Lockheed
by members of the IHgltal Computing Staff.
Flop econverte the TOL into an entirely different
machine, one which performs all fte operations in
B "floating octal system, but mlsc permits sll the
o normal TOl operaticons to be executed in fixed
binary. The flosating cctal operaticns performed by
the system are add, subtract, multiply, divide (all
with real or complex numbers), log, x, &%, sin x,
gin=lx, mnd square root. The El;.rut-ﬁm nlso provides
certaln logleal operntions and control of the ilnput-
output devicea in three number systesmsa: bloary,
oetal, and fleating decimal,
This system wag developed in arler to obtals &
minimum of elapsed time from when & new problem
first enters the department to when mnewers are
cbtoinable.
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