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AFPPLICATIONS

Manufacturer
Commercial, sclentifis, and engineering data
procesaing.

Government Sample
Army Ballistic Missile Agency
Missile design and development mctivities.
Industrial Sample
Asrojet-Oeneral Corporation
Scientifie, rocket engine manufacture activity.
General Dynamlcs Corporation; Coavalr Ddvisiom
Engineering, alreraft manufeacture activity.
General Elsctrie Adroraft Gas Turbine Divieiom
Engineering and sclentific problems.
Feneral Elesetric Company, Lynn Computaticons
Scientific, sngineering and btusiness applicatlons.
General Motors Corporation, Research Btaff
General scientific computation.
Glenn L. Martin Company
Engineering computation.

M TOk

Midweatern Univeraities Ressarch Asscciation
Research wilth especial reference to high energy
physles; accelerator deslgn sand the application of
computers to problems concermed therswlth.

Horth Asmeriecan Aviaticon
Enginesring, computing and data procesaing.

Standard (11 Company of Califernia
Mathematlcal computation amd date processing.

Tnited Adreraft Corporatiom
The United AMreraft Corporation provides a central
eomputing facility located at the Research Depart-
ment for the solution of engineering and research
problems, It services the three UAC Divislons:
Pratt and Wnitney Alreraft, Bikorsky Adroraft, and
Bamilton Standard which are engaged in the design
and manufacture of alrcraft englnes, helicopters,
propellers and other adreraft equipment. Two Type
TOb systems are utilized.

University of California Radistion Laboratory
Bcientifie probless.,

Weatinghouse Elsstris Corparation

Enginesering.






Pleture by University of Cealifornle Radlatlon Laboratory; Livermore

STORAGE

Access Mierosees
17 to any word (10 decimal
digits equivalent and aign)
12,000 averange access to firat

Media Words
Magnetie Core, 8,192

Magnetie Drum, B8,192

or 16, 354 vord; 96 per word for subse=
quent words., Of the 96 per
vord, % are available for
further computation.
Magnetic Tape,

Time to accelerate tle

tape to write status ETE- inches
per sec,) from standstill is
10,000 of which 7,000 are avail-
able for further computation.
Time to wrlte subsequent words
is LOO each, of which 336 1s
available for further computa-
tion. Time to accelerate
magnetic tape to read status
(75 inches/sec.) from standstill
i 10,000 of which 35,000 are
avallahle for further computa-
tion. Tme to read subasquent
words is L0 each, of which

2568 are avallable for compute-
tlon. Megnetlc tape unit can
rewind 2,400 feet of tape in
11-2 minutes.

900,000 bin. words
per tape, 540,000
bin. coded dec. and
alphanumeric words
per tape. Up to 10
tapes .,
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Provision has been made in addressing and indexing
gystem to increase main frame storage up to 32,768
words of msgnetic core when mede avellable by
manufacturer.

Industrinl Sample

General Dynomies Corporation, Comvedr Ddwision
Btorage consists of one L,096 word core unit, one
8,192 word drum unit and one 900,000 word tape unit.

General Electric Adroraft Gas Turbine Division
Btorage has up to T tape units attached.

General Motors Corporation, Research Staff
Storage has 8,192 words of magnetic core, 8,192 vords
of megnetic drum, 900,000 and 550,000 words binary
and binary-coded-decimel words in B tape unita,

Word leéength may be considered to be 10 decimal digita
equivalent plus slgn.

Westinghouse Bettls Atomle Power Dlvision
Syetem utilizes 4,096-word magnetic core, 8,192-word
drum, ten IBM type T2T mognetic tape units, and a
262, 1 -vord magnetic drum.

INPUT
Medis Speed
Punched Card 130 or 250 cards per minute. OCards
Reader are 50 column.
Magnetic Tape If megnetic tape i1a alphanumerie:

15,000 char/sec.
If megnetic tape 18 pure binary:









Iine Primter -- Echo checking for each printed
character.

Card to Magoetic Tepe -- checks magnetic tape aa
abawve. Checks card,

Tape to Printer -- Checks magnetic tape ss above.
Echo checking for sach printed charmcter.

Tape to Card -- Same o above. Punched coard is
checked.

Arithmetic and Logleéal Unit -- Dverflow In
accumilater. Two extra positions are on left sidse
af scpumilatar so that overflow ie not loat. Divide
check 1f |Ddvidend | 3| DMdvisor|. Machine can
operate in trepping mode for checking flow of the
problem to mssist in program checking.

Industrial Sample

General Dymamices Corporstion, Convailr THvieloa
Provislons are made for exponent overflow mod under-
flow plus divide check.

General Motors Corporation, Research Btaff
In eddition to the above, system has off-line check
of redundancy bite on a written tape.

Weatinghouse Bettls Atomfc Power Divielon
System utilizea lateral and loogitudinel redundsney
check on magnetic teps, check of sum to and from tape
and drums and echo check to printer. ALl of theas
are wsed durling input-output cperatlions only.

POWER, SPACE AND WEIGHT

Manufacturer

Weight (Xbs,) KVA
Maln Frame 2,850 bO.3
Punch Card Recorder 230 Q.7
Line Printer (Whesl type) 2,735 Bl
Magnetic Drum 1,480 10,4
Magnetic Core Frame 2,425 =1
Cnthode Ray Tube Diaplsy Undt 2.k
Powver Frame No. 1 2,810 5.0
Power Frame No. 2 2,810 5.8
Power Hetributlon Thlt 1,230 1.2
Megnetic Teape Unit S00 2.5
Magnetle Tape Control Unit 1,636 6.0

Fower Factor: .65 €0oe @ < .7

Space ocgupled: Machine ineluding 10 tepe unlto:
3,000 ft=. Customer Engineéring requlrements:

L00 rt2, Alr conditloning, overall, approximately
40 toms.

Industrial Sample

Coniral Dynamics Corporation, Convelr DMyvialon
Sﬂtll:l Hq'uiﬂl 59.5 Eu; g’ﬁrh m’lr E-T2+EF el T‘f-q
169.2 pq. ft. (combined 15 separate frames). System
welghs 25,3520 Ibs, and utilizes &0 Tons of air
condl tloning.

Feneral Electrie M reraft Gas Turbine Ddviaion
System ocouplea 1,500 ag. ft. A 150-Tom air
conditicning ueit wea inetelled to service two
machines.

General Electric Company, ILymn Computaticns
System requires 60 KEVA; occuples 36,000 cu, ft, and
1,400 8g, Tt. Area is &0 by 60 to TO by 12 ft,

The slr conditlioner ocouples approximately 27,000
cu, Tt. and 1,500 ag. £ft. Area is WO by 40 by 1h
to 22 ft. Syetex requires 40 Tons of sir conditiom-
ing, the unit is capable of 50 Tons with 1008

gtand -by capacity.

General Motors Corporation, Research Stafl
Computer requlres T1 EW, lCIlJI EVA; 0,7 FF. The
three peripheral unitsa are extra. The syatem occu-
ples 13,500 eu. £, 1,350 sq. ft. plus 9,000 cu. ft.
and 900 ag. ft. for } peripheral wunita. The aystem
welghe 25,530 1be. The air conditicner cccuples
4,000 cu. ft. and LOO 8q. ft. T2 Thne of air

conditioning are avallable, spproximately half of
capacity is used on the average. Three T7-1,/2-Ton
unites are for peripheral unita and twe 25-Ton units
are for the computer.

Glenn L. Martin Company
Bystem requires 100 EVA mand 2,500 sg. ft. G0 Tons
of air copditioning is wtilized,

Univeraity of California Radistion Laboratory
Computer requires 77 KW, 149.2 KVA,0.685 FF. Area
peeupled 1a 5,000 8q. ft. and computer welghs 30,000
l1ba. Ar conditicning occcuples 2,000 sg. ft. and
has 8 60-Ton capacity.

Westinghouse Betiis Atcmic Power Ddwvislon
Computer requires 160 KW, 210 EVA;, 0.76 FPF. Central
machine reom io 2,450 aq. TE,

PRODUCTION RECORD

Produced 36
Operating =1 §
On order T5 (Estimate)

Delivery time Specinl

COST, PRICE AND RENTAL RATE

Machine Purchase and Rental Poliey
Purchase Flan

MHrect Purchase (Ownership Flan)

Equipment currently belng menufactured wlll be
offered for sale. This plan will Include lnstall-
ation of the mechines; warrantyj trade-in provisions
of purchased THM equipment; and maintenance by one
of the following methods (Contracts for the eale
cf nev machines and the maintenance of mackdnes will
be propoped to the General Services Administration
for use by the Federal Government).

Annual meintenance agreement contract with THM.

Bepair and maintenance service on o time and
materinl basis from TBM.

User service own equipment.

Bervices other than IBM.

Options

For the wer vho prefers to lease ITHEM equi pment
with en optlon to purchase, IBM makes avallable o
lease-purchase option for a two=year period.

Rental Rates Appliceble to Purchase Price.

When a customer with an optlon agresment to
purchease exercises his optleon, & percenteage of the
rentals paid om thet machine, Including extra shift
charges, up to the effective date, will be credited
agalnet the purchease price of the machine. Im the
ceoge of the type TO4 the percentage of remtsal
allopvunee ngoinet purchase depends upon the indiv-
1dun] components comprising the system. For example:
Eﬁ - 55%; T1l and 721 - LO%; 733 - 60%; 737 or 738 -

Other Flane
TEM offera to sell, beginning January 1, 1957, any
IBM punched card and/or electronic dats processing
machines which are at that time ingtalled with 1ts
customérs or may be lpatalled at any time prior to
July 2%; 1953, This offer will continue as to any
machine only ao long aa 1t is lostelled, and will
terminate an July 25, 1958,
Rental Flana
For the user who prefers to lease, IBM contlouwes
to offer 1ts equipment under its traditional machipe
service ngroement, or in the case of the Federal
Government, the provislome sa specified in the GEA
contract or separate contract.

TBM TO4



Beptal Pericds

Equipnent on & leass basls under the trmdi-
tional mmchipe service mgreement is for & period of
one year. In the coase of the Federal Qovernment,
the purchase order covering the flscal year will
apply.

Other Policles Regarding Purchese Price and

Rental Rates.

Other than stoendard commercially avellsble
equipnent, ppeclal equipment will be manufactured
or modified by IEM by peparate contracts through its
Military Products Divislon or Special Englneering
Product HMvislon. Purchase price and rental rates
in these cases will be negobtlated for each ipdivid-
ual case,

Honthly Mein-

tenance Charges Additionel Monthly Use

Monthly Purchase for prime shift mnd Mailntenance Charges
Charge Price Age O=36 mos. Per Additional Shift
Type Medel Description {Incl Maint.) (Complete) {Contracted) (40 hour work week)
T 1 Central Processing Unit with
Floating Point Arithmetic $ 9, T00.00  $523,800.00 $2,414.50 065,75
T36 2 Power Frame No. 1 0® 15 10000 57 200,00 a87.50 3000
Tl 2  Power Frame Ho. 2 0# L, 400,00 T2,800.00 63:75 25:50
Tuh 2 Fower Distribution Unit #* 1, 300,00 67 ,600.00 58,75 15.50
T11 2 Punched Card Reader (200 CPM) B00. 00 52,000.00 17%.25 17%.2%
T16 1 Alphabetic Frinter
{150 LPM-120 char) 1, 200.00 T8,050.00 A25.00 325.00
721 1  Punched Card Recorder (200 CPM)  £00.00 G, 000, 00 162,50 162,50
T2T 1  Magnetic Tepe Unit (200 bits/
in. 15,000 alphemm charfsec)  550.00 29,800, 00 243,00 243,00
TS5 1 Tape Control Unit 2, 500,00 150, 250,00 525.75 210,30
33 1 Magnetic Drum Unit (8,192
vords ) 5, 100.00 16T , 400. 00 LBA.25 195.25
THS 2 Magnetic Drus Unit [Addil
8,152 words ) 3, 500.00 189,000, 00 551.25 220.50
TAT 1 Magmetie Core Storsges Unit
(4,096 wards ) s, 000, 00 208, 000,00 /0%, 00 121,25
T3T 2 Magnetle Core Storage Unit
(Add71 &,096 worda) 3, 200,00 193,000.00 273.25 109.25
738 1 HMagnetic Core Storage Unit
(32,000 wvords ) 20,000.00 1,060,000.00 1,500.75 600,25
Thi 1 CRT Output Recorder (7,000 sec) 2,700.00 162,000, 00 227.50 91,00
180 1 Display Unit (7,000/sec.) 150.00 8,700.00 71.50 28.75
*411 of these unita are required for each 704 System.
Auxiliery tape-to-card, tape-to-printer and card-to-tape components.
71k 1 Card Reader (2,500 OPM) 1, 500.00 97,500.00 396,75 158.75
TEG 1 Card Reader Control Unit Qo OO 54,000, 00 153,00 55%.25
717 1 Printer (150 LPM - 120 char.) 1,200.00 T3,550.00 338,75 158,75
) 1 Prioter Control Unit A00.00 36, 000, 00 150,00 A0, B0
722 1 Card Punch {100 CPM) T90.00 Ll L0000 223.25% 223,25
T58 1 Card Punch Control Unit 200 L OO 18, 000,00 d2.50 A% 00
T20 1 Printer (500 LPM - 120 char.) 1,L00.00 Th, 200,00
TEO 1 Printer Control and Storage
Unit 1,850.00 111, 000, 00 LB5.75 194.25

Mschine Operating Policy
Service Contracte for Purchasers.
TBM Maintennnce Agreement.

The THM Maintenoance Agreement offers purchasers
meintenance and repalr gervice on & flat-rate annual
basls for a 40=hour work week plus additional
charges for use of sachines for regular overtime and
additicnal shifta. See table sbove for maintensnce

chargea, Chargea are based on the age of the
machine in montha: O-36, 37-72, T3-108.
Warranty

Machines are coversd by & 12-moath warranty
providing for exchange of defective parts. In
addition, the werranty provides for service at no
chargs for the first three months of this period.
The 1Z-month warrmnty pericd provlding eschange of
defective parts willl be reduced ip direct proportlon
to the mmount of usege excesding L0 hours per week,

Services performed

Services repdered will inelude periodic preventive
maintenance, glsaning, olling and emergency repair,

« 704 e

Time mnd Material Mainteomnce Services.

Service on o tipe and material bosls 1a service
on & per-call basis, without n coptrect. IEM
charges an hourly rate for tloe spent for service
and a retall priee for parts used,

Maintensnee by the Customer.

Customers may send thelr employees to the IEM
Service Engineering Training School om & payment of
tulticn. THAM will sell TBM manufectured parts and
tools. Testing equipment will slec be sold, 1f aat
available commercially. Parts catalogs and custoser
englneering manuals will be svallsble for purchase
by the customer.

Service Arrnngements for Renters.

All exipting services to lense customere will
prevall, Hovever, full salntensnce and repair
services will be based on o bl=hour work week Ffor
Electronie Data Processlng Machlines, and all uses
beyond the pnormal working bowrs will be subject to
malntenance charges for the average number af hours
in excess af forty hours per week. A GBA contruct



covering IBM's EDPM equipment 1is belng proposed and

when 1ssued will specify the terms ocnd conditions of

services in detell for the Federul Government.
Arrangesents for Parts and Replocemspis,

For purchasers with & malntenance agreement
contract with IBM; services will be provided to keep
the machines In good working order, including re-
placement of unserviceable parts. Parte will be
furnished on an exchange beals umder which replaced
parts become the property of IBM, and parts will be
new or egulvalent to new 1f new parts are not
avallable, Tt will not Include furnishing platens,
supplies or accessories, painting or refiaflahing
the machines, making specificatlion changes or
adding or removing sccesscories, attechments or octher
devices.

For purchesers electing to use IEM services on &
Lime and material basis, new parts will be furnished
and B1lled to the sustomar.

Custamers who own and smaintein their owm

a pnent may buy repalr and replecement parts from
IBM.

Installation Requirements.
Cutright Purchase.

Machines will be furnished oand installed ready
for use by the customer. All régulreéments; such as
pover, alr conditioning, space, ete, are bo be fur-
nlshed by the customer. Transportation, rigging
and draying chargea are to be pald by the eustamer.

IBM will install machines and place them in good
working order at no extrs charge. Machlnes esre
covered by 8 12-ponth warranty providing for
exchange of defective parte. In sddition, the
warranty provides for service at no chaorge for the
first three months of this perliod.

Rental

IBM will lnstell machines and place them 1ln good
vorklng order at no extre charge, A1l requirements
as ta spase, pover, aly conditioning, eto, are to
be furnished by the cuetomer. Transportation,
rigging, and dreying charges are to be peld by the
CUSLOmEr.

Industrisl Sasple

General Dymamiecs Corporation, Convalr Division
Rental rate for basic system is $21,000/month.
Additional equipment is $2,800/month. Basic system
includes type TO4 Analytical Control, Type T11 eard
reader, Type Tl Printer and Type 717 core atorage.
AdAltional equi prent inaludes & taps wnits and one
dirum unit.

General Motors Corporatlon, Besearch Staff
A ntel rate for bmsic system is &34,000/month.
Card-to-Tope, Tope-to-Copd, and Tape-to-Frinter
converters are $2,050, $1,5600 and $2,350 per menth,
respectively,

Glenn L. Martin Company
Tatal rental rate for basic ayatem is $43,000/month.

Midweatern Univeraities Research Assocciation
Rental rate of basic syctem iz $30,000/month.

University of Californin RAndintion Laboratory
One card render, one cord punch, cne set of drums,
two L, C9f-word magnetic core units, one tape
control unlt, and T tape units are rented at
334,570 per month for one shift. The CRT ocutput
unit 1s $2,B50/month wnd the eard-to-tape (plus
tape unit) 1s 52,950 /month.

PERSONNEL REQUIREMENTS

Goverament Sample
fArmy Ballistic Miaaile Agency
Three S-hour shifta require 5 engineers and 6
technicfan-operatore. Ome person operaies card-to-
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tope mnd tope-to-printer equipment. Componente
include 4,006 vord core storage, floating polnt
arithmetie, B;192 drum storege, T taps units, print-
ar, e rea.der,. oard _pl.J.nEh. paripheral card reader
and puneh,

Industrie]l Sample

Ceneral Dymamice Corporation, Conwvalr Diviaion
Approximately 40 enginesra and %, 5 ond T technician-
operators for 1, 2 and 3 shift operations, reapect-
ively, nre nssoclated wilth the system. This does
not Lnelude pecple required for key punching, and
stendard card equlpment processors.

General Electrie Areraft Gas Turbine Division
Approximately 40 engineers and 35 technicilan-
operntors are assocleted with the aystem. Machine
15 opernted on & closed shop basls.

General Motors Corporetion, Research Steff
Ore H-hour shift 5 Englneers 5 Tegh-Operators
Two S-hour shifts 7 Engineers 7 Tech-Qperators

Glenn L. Martin Company

(ne S-hour shift & Engineera 3 Tech-Operators
Two S<hour shifts  Engineers & Tech-Operstors
Three H-hour shifts 5 Engineers 9 Tech-Operators

Appraximately 30-45 programmer-analysts are utilized.
Mldwestern Universities Rescarch Assoccistion

One d=hour shift J Bngineers 2 Tech-Operators
Stapderd Qil Company of Celifornin
One H-hour shift 11 Engipeérs 5 Tech-Operators
ta 111 proposed staflf on fnstallstion of system
in Auguat 1957.
Univeraity of Califernis Radiation Laboratery

Ome S-hour ahift % Engineers 3 Tech-Operatora
Tvo A<hour shifts 5 Engineersa 5 Tech-Uperatora
Three S=hour shifts 7 Engineers 7 Tech-Operatora

146 manufacturer engineers malntaln twa type 704
systems. 1% operators operate two TOL's 24 hours/day
T days/weok.

United Adrernft Corporation Research Department
System is operated on & 24 hour aix-day a week basis.
Westinghouse Electric Corporntlon, Annlytical

Deparbaent

Cme H-hour shift: 21 engloeers and 3 Tech-operators
are oasocloted with the aystem. About 100 progroam-
mers throughout Westinghouse Electrie Corporation
prepare ¥ork for the system. Systen consista of 1
magnetle core storage unit, 10 tape unlts, 1 drum
unit, 1 tape-to-printer and 1 cord-to-tope unit.

RELIABILITY AND OPERATING EXPERIENCE

Govermment Sample

Army Bullistlc Missile fgency
CGood Lime 1,454. 27 hours
Attempted ta Fum Lime 1;457.79 hours
Operoting ratio (Good/Attempted to ran) Q.9775
Figures based on pericd 17 Junse 155G to 1 Dececber
1956,
Acceptence test 17 June 1954,

Industrinl Bmonple

General Electric Adreraft Goas Turbine Ddviafion
Good time 1,100 howrs
Opernting rutio (Good/Attempted to run) .94
Filgures based on peried Junusry 1950 to September
1956,
Aeceeplanee tést January 1955,
Scheduled molntenance 13% of "on" time.
Unscheduled meintenance % of "on" time.

G -neral Mators E-:erurul‘.i.nn,. Research Stoff
Good time 2099445 hours
Attempted to run time b3.15 hours
Operating rutic [(Good/Attespted o run)] 0,912
Figures boased oo period 1 May 19590 Lo 1 Oetaber 1956
Acceptance test 1 May 1954,

IBM TO4



The Glenn L. Mortin Compmny
Acceptance test 5 December 1956,

Lockheed Alreraft Corporatlon, System Na, 1
Avernge error=free munnlng period 4 houwra
Good time 1,177.38 hours
Attespted to run tine 1,155.98 howrs
Operating ratio (Oood/Attempted to run) 0.97h4
Figures bnsed on period 1 September 1955 to 1 Decems
ber 1956,

Accepbance Lest Seplember 19564,
Lockheed Mreraft Corporation, System No. 2

Aversge error-fres running pericd s hours
Good time T68.53 hours
Attempted to run time TTk.26 hours

Operating retio (Good/Attempted to run) 0.99
Fi.e.':.sn.rea based on perlod 1 April 1956 to 1 Septesber
1956,
Acceptance test Aprll 1956,

Midweatern Universities Reasearch Assoclation
Acceptance test 1 Noveaber 1956.

North American Aviation
Operating ratio 0.85 (Good time)
Maiptenance time .15

United Adreraft Corporation Resesrch Deparisent

Good time 2,949 houra
Attempted to run time 3,725 hours
Operating ratio a. 749
Acceptance Unit Ho. 1 18 January 1956
Acceptance Unit Ho. 2 T August 1954

University of California Redistion Laboratory

Avernge error-free running perlod 17 .9 hours
Goad time 1,006.3 hours
Attespted to run time 1,02L.8 hours
Operating ratio (Good /Atfempted to run) 0. o83

Figgrea based on perlod September 1956 to October
1954,

Acceptance test Pebruary 1556 (First machine)
Acceptanee test July 1956 (Second machine)

Average error-free running pericd, above, does not
include satisfactory re-repds of tape and total
hours based on avallable computing tlzme.

FUTURE PLANS

dovernaent Sample

Army Balllistic Misalle Agency
Becond Type TOw System to be dellversd in September
1957.

Edwards Alr Foree Base, Flight Test Center
Type TOU System to be Boguired in December 1957,

Naval Ordnance Teet Statlon, China Lake
Plan to obtain a Type TOU Byatem.

. 8. Maval Ordnence laboratory
Type TO4 Swyatem to be scquired in Oetober 1957.

Industrinl Sample

Dougles Adrcraft Company, Incorporated, Sante
Monien Diviclon
Type 704 System to be acquired in July 1937.

Douglas Alreraft Company, Incorporated, El Sequndo
Type TOh [s to replace Type TO1 In May 1957.

Geperal Electrie Alreraft Gas Turbine DMvislan
Flan to incresse high speed {core) storsge capacity.
Expect to acquire second Type 708 System during
1357.

Genernl Electric Company, Lynn Computations
The preseat 8,192-vord core storage unit will be
converted to a 32,760-word unit when these unlts are
aval lable .

Genersl Mators Corporation, Researeh S:iafl
Planning acquisition of:
Tho CRT Ddaplay Unit. &,300 polnta/sec.
530 Line,/min. Printer
52, Tol=word Core Stornge Unit

Tok

Lockheed Aireraft Corporatien; Californim Divislon
New componente and medifications imelude;

Type Tl Cathode Ray Tube Dutput Recorder May 1957.
A third IBM Type 704 Electronic Data Processing
System ig to be scquired in November 1957,

A 52, T6B-vord megnetic core storage unit is to be
sequired In 1955,

Gulf Research and Development Company
Flanning acquislition af Type TOG or TOY System.

Lockheed Alreraft Corporation; Mlssile Systens
Divigien
An TBM 7Ok with B,192-word core memory and 8,192.
word drum memory 1s scheduled for delivery June 1,
1957 and the memory system will be chenged to
32,768 vords of core when nvailoble.

New York University
Acquisition of eystesm on & one shift rentel basis
expacted 1 April 1057,

Universilty of Celifornis Rediation Labaratory
Plan to increase storage capacity to 32,768 words.
Type 70§ Model IIT (Including buffer and sdditicnal
instructions to be cbhtnined).

Westinghouse Electric Corporstion, Analytical
Department
Flan to acquire one Type TO4 for the Avietioo Gas
Turbine Division. Plan to soquire one Type 704
for the AMr Are Divislion, A jE‘,TEE--uqrd cores
atorage unit i on order for 1958,

Westinghouse Bettls Atomlie Power [HMvision
A large auxlliery drum storege and speclel purpose
Instructions are to be mdded in 1957. The drum
unit will store 230 blocks of 2,048 words each and
read or vrite In B4 milliseconds per block. The
core gtorage unit is to be incrensed to 16,3584
words im Aprll 1957 and to 32,708 wvords in July 1937.

INSTALLATIONS
Existing and planned installations

CGovernment Snmple

Army Balllstic Missile Agency, Computation
Ia.'htl:"&‘t.:rr_:,l, Huntsville, Alnbamp

Edwards Alr Force Base, Alr Force Flight Teot
Center, Califarnis

¥. &. Naval Ordnance Test Statian,; Computing
Branch, China Lake, Californin

U. 5. Noval Jrdnance Laboratory, White Onmk,
Marylend

Natlonal Advisory Committes for Aeronautlies,
Langley Fleld, Virginim

Industrial Sample

Aerajel-Geénaral Corporantlon, Secromento,
Calffornia

Boeing Adrplane Company, Zenttle, Washington

Douglas Adreraft Compeny, Iseorporoted,
£l Segundo, California

Douglas Alreraft Company, Incorpormted,
Bunta Monlee, California

General Dynomics Corporatleon, Convelr Divislon,
Fort Worth, Texas

Genernl Electric Company, Mreraft Ges Turbine
Divisicn, Clpcimnati 15, Ohio

General Electrlc Company, Schenectody, MNew Yors

Geperal Electrie Compeny, Tenpe, Arizona

General Eleetrle Company, West Lymn, Messachusett:

General Motore Corparatiom, Research Siaff,
Detrolt, Michigan

The Olenn L. Martin Compemy, Beliloore 5, Marmylan:

International Business Machines Cerporation,
580 Madison Avenue, New York 27, New York

Lockheed Adreraft Corporstion, Califersnisa Divistos,
Burbank, Callfornin

Lockheed Adrepaft Corporntion, Missile Syste=s
Divislon, Susnyvale, Californde



Midweatern Universitlies Research Associstion,
Medison, Wisconsin

New York Undversity, A. E. C. Computing Facility,
Rew York, Hew York

North Ameriean Aviation, Incorporated, Los
Angeles, Californis

The Rand Corporetion, Smnta Monica, Coliforndis

Stapdard (1l Compuny of Celifornde, San
Franclsco, California

United Alreraft Corporatlon, Research Department,
East Hartford, Connecticut

Uniwerasity of California, Los Alamoe Sclentifie
Laboratory, los Alsmos, New Mexico

University of Colifornim, Radintion laboratory,
Iivermore, Callifornia

Westinghouse Electric Corporatlon, Analytical
Department LL3H, East Plttsburgh, Pennsylvania

Weatinghouse Electris Corporatlion, Bettils Atomie
Power Ddviasien, Pittaburgh, Penneylvanis

ADDITIONAL FEATURES AND REMARKS

Mari fae Lure r
FORTRAN (sutomatic forsuls tranelation), B progras
for sutomatically transleting methemstical notetion
to aptimum mechine programs. Three lndexing
reglsters for automatlc, address modificntion and
eycle counting (lndependent of arithmetle element ),
Logical aperations besed on the full 35 bits per
word. AMutometic feature for setting up FETURN
address for closed subroutines. Megnetlc tape
compatibility for the IBM 650, TOLl,; TC2 and TO5
mechines. Autematie flpating or Tlxed-point opere-
tionm budlt inte herdwars. IBM provides teshniesl
assistance through the TO& school in New York.
Applied Sclence Representmtives, amd Specisl
Fepresentatives of speclfic lndustries to asslst in
probless relative to thelr lndustry. These services
are fpoaluded fn the previowsly guoted rentsl rates,

Industirlal Sarmple

General Dynamices Corporationy Conveir Division
System hea % index reglsters, floating point and
utilizes PORTRAN coding ayatem.

Ganeral Electric Adreraft Gas Turbine Ddvision
CAGE 15 used for program complling and sssembly.
Checkout uses trapplng mode of the machine.

General Motors Corporation, Research Staff
I index reglsters and 2 arithmetic rapid acoess
word Feglaters. Magnetic tape input and output. A
Formula Translating Svatem (FORTRAN) is to be made
availahle.

The following informstion was received too late to
be included Ln above outline:

Lockheed Adreraft Corporation, Californis THvision
Applicatlion
Syster No. 1 1s utllized for the solution of moccounts
ing and factory businesa problems and Svaten No, 2
i utilized for the solution of engineering problems.
Humerical System
The total nusber of instructions decoded on Mochine
MNa. 2 €5 115. On Machine Mo, 1; which does not have
flcating polnt, the number of instructions is 105,
The floating point arithmetic ayetem conaiste of a
Z7 bit fraction plus sign and an B bit characteriastie.
The one-sddress type A instruction has & prefix (3
bits), & decrement (15 bits), & teg (5 bits), and an
address {15 bits). The flosting-point number ronge
im:

¥ g 2=
the flxed-polnt nusher range 1s:
0 £a £ 171,071

17

The arithmetic wnlt operation times are glven as
follows for fixed polnt arithmetlce;

Exclud. Stor.
Includ. Stor. Access Instruc. Access
Microses Microses
Add time 20 12
Mult time 2Lk 228
v time 250 228
For floating-polnt arithmetlc aperations:
Add time Bl TE
Mult time 20k 132
Tiv tize 216 20k

If extent of shift 1s greater than 10, add 12
microseconds for each 12 additionel shifts to
addition tlme., If dividend is €, only 3 mlerosec-
onds are reguired Tor division.

The cheeking features in use Inelude:

Pixed:

Accumulator cverflow

Maltiplider - Quotlent overflow

Divide cheaok

Read-Write check

Tape redundency indicetor

Optional:

Trapplng node

Methematical or balancing where applicable
Powver regquirements are:

TO KW, 98.6 KVA, 0.718 FF.

The system weighs 25,200 lbs.

The alr conditioners are:

95 by 84 by 20 in,; welght 1,800 1bs, 25 Tons.
13 by 173 by 38 1n, weight 3,800 1bs, 40 Tonsa.
There mre two of the latter.

The rental rates are:
$26,000/month for System No. 1 Enﬂ floating point Jand
$30,000/nonth for System No. 2 (with floeting point).
For peripheral equipnéent end tape wnlts, System No, 1
{e $£3,950/month and System Fo. 2 1s $5, 300/month,

The persannel requirepsnts are;

System MHo. 1 Engineers Tech=-Operntors
One B=hour shift ] f
Two S-hour ahifts & g
Three B-hour ahifta T

The six technicisn-ocperatora perform the following
on the first shift:
One supervises
{ne schedules
One aperates peripheral equipment
Two apernte computer
One tralnee
The three additional perscns for second shift:
Two operate computer
(ne operntes periphersal egulpment

System Mo, 2
One H-hour shift requires two computer operators,
two perliphersl equipment operstors, two supporting
equipnent operators mnd 1 expediter.
fdditionnl features of the aystem include the
utilizgatiaon af threse lh-Blt B=boxes and the use of
the traprping mode Tor selectlve traclng on trancfer
lnstructicna.

Uniwveraity of Colifornim Rodistion Laborotory

3 ipdex registers for ADR nodification and cyole
count .

Logleal aperatiang

Autorstice return wddeess setting for subreutines

Megrnetie tapss compoatible with peripheral card
raster to printer conversion.





