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Instltute for Adwanced Study Computer

Ficture by the Institute for Advanced Study

APPLICATIONS

Mathematical research in ballistics, asronautics,
hydrodynamics, elasticity, statistics, physics and
chesiatry., Some applications in managesent engineer-
ing. A high spesd system, it 18 best sulted for
problems requiring moderate input-cutput. Served as
the parent and forerunner to many of ite type, e.g.
AVIDAC (Lemont), GEORCE (Lemomt), ILLIAC (Urbana),
JOHNNTIAC (Sants Monica), MANIAC (Los Alamos), MSUDC
(East Lansing), ORACLE (Oak Ridge), ORDVAC (Aberdeen)
SILLIAC (Sidney), TRANSAC 1000 - 2000 (Philadelphia),
Michigan and Iowa State Unlverslty planned computers.

NUMERICAL SYSTEM

Internal number system Binary

Binary digits per word Lo
HBloary digits per lostraction 10
Instructions per word 2

Instructions decoded

MANUFACTURER
Institute for Advanced Study

L.Ir

[ =

Arithmetic syatem Fixzed poist
Instruction type ne address
Number range -1 £ n < +1

Hegative nmmbers are represented as twos complements.

ARITHMETIC UNIT
Insl. Stor. Access  Exel. Stor. Access

Miecrosee Meroses
Ad time TO Lo
Mult time TOO 670
Iiv time 1,100 1,070
Conetruction Vacuum tubes
REapid mccess word reglsters L
Arithmetic mode Farallel
Timing Asynchronous
Operaticn Begquential

Multiply time, including storsge access is average
value,



STORAGE
Microses
Media Worda Digita  Access
Electrostatic [CHT) 1,02k L, 960 30
Mognetic [rum 16, 384 655,360

Acceas time for electroatatic (CHT) (Williame-tube )
stormge le average value., Access time for mognetic
drum Ls 55,000 + &bn micropeconds, where n ip the
pumber of words tranafercred,

INPUT

Medin Spead
Puoched Cards 1,200 words/min

Each card containg 12 words, IEM 51k  Reproducer ia
used,

OuUTPUT

Hedin
Punched Cards 1,200 words, min
Graph (T in. CRT) 7,000 polnts/sec

Data to be plotted lo stored om drum.

CIRCUIT ELEMENTS ENTIRE SYSTEM

Speed

Tubea b, 500
Tube tTypes 10
Cryetal diodes Loo
Separate cabinets 5

Abcve values are approximate. ‘Tube types used
include the S84k, 5965, 5667, 5670, 6JG, GAHG,
SALS, 6080, 12A07, 12AXT. The tube complemsnt 1s
primarily =84k, 5965 and S687.

CHECKING FEATURES

Fixed
A monitor which constantly cheerves magnitudes of
"prize"” and derived voltages and indicates
deviations of approximstely 1.5 volts 1o 200 volta.
Monitor also checks the state of 20 fuses and will
dupp D. ¢, if any fuse "blown". Also, check syatem
prevents turn-on of power Lf any fuse 1s "blown".
Individusl peans provide a record aof whieh fuse ia
mot good. A apill check is =ade om divislom.

Optlonal

An mlsem, but oo dusp, 1f fuse is blowm, This
feature is never used. Special sumsation
instructlon forms (+, -, &ba.) of storage contenta
atarting with sddrega given by lnstructicn and
continuing through positicn 1L02% (last word). Two
such instructilons provide the sum of any selected
block of the storage. This instruction is wery
upeful in checking input-cutput cperatora.

POWER, SPACE AND WEIGHT

Fower, camputer 20 KW

Power, alr comd. 8 ¥

Epace, computer 176 eu.ft. 22 8g. ft.
Space, alr cond. 15T cu.ft. 15 Bg. f%.
Welght, computer 1,000 lba.

Welght, air conditicner 2,000 lba.

Computer alooe messures 2 £, x 8 ft. x 11 f+. Adr
cooditioners =easures 2 1/2 ft, x 5 Ft. x 3 f1. and
L pt. = % ft. x 10 ft. Total lostallation welght

gy

e approximately 5 Lo 4 tons. Maln power supplles,
regulator rack, ete,, occuples 207 cu. ft. and

3% eg. f4. HNewly added drum and cabinets require
154 cu. ft. mnd 24 8q. £t.

FRODUCTION RECORD

Froduced 1
Jperating 1

Sprved as a parcent and forerunner of many similar,
operating systems. (See Application.)

COST, PRICE AND RENTAL RATE

Approgimate cost of basic ayatem § 500,000
Approxisate cost of additicnsl equipsent § 50,000

Fented unlt 1s the THM 514 reproducer for loput-
output. Rental s $ 110/moath.

The system wvae developed under Cootract We3S-034-
CRD-T4A1l with the U, 5. Army Ordnance Corps. The
project hed additionsl support of the AEC, ONR,
and the USAF. The logleal design and development
provided the basls for the present day syetems of
ite kind.

PERSONNEL REQUIREMENTS

Tech an
Daily Operation Englneers Operators
1-9 Hour shift 1 2

Second shift (1 sdditional technician) consista of
production running by student-cperator. Maintenance
is provided by "oo cnll" basis of day (first shift)
otaff,

RELIABILITY AND OPERATING EXPERIENCE

Average error-free runoing perlod 20 hours
Operating ratlo |Cood/Attempted to run) 0.70
Flgures based oo period 1952 to 1954,

FUTURE PLANS

Development actlvity on thls system has been
terminated. SoBe machine acdifficatlions will
made, lacluding & replacement of the presept 5 inch
Williams CRT storage tubea by 3 ioch tubes. The IHM
input-output will be incorporated into the oew
external cootrol vhich wes built for the new drum.
later, it is planned to coovert the IBM input-output
g0 a6 to use mn TBM 528 Reproducer instesd of the
present TBM S14.  Adwentages are increased read-in
ppeed, separate (independent) freeds on read and
punch. A pevw druzm vill increase capacity by 4006
wards .

e

INSTALLATIONS
Institute for Adveanced Study, Princeton, N. J.

ADDITIONAL FEATURES AND REMARKS

Left-shift and addition spill check (coded). Write
inhibit to preserve selected portloos of drum hold-
ing test codes and Bub-routines. Divislon splll
will satop machins. The overall organization of the
computer is such that it should be mble, oa
pumerical problems, to spend about 208 of its time
on multiplication and on additicn operations.
In one B-hour shift, the machine should handle o
probles fnwvolving 10,000,000 multiplications,



|BM GPC MANUFACTURER

Card Programmed Caleulator International Business Machines Corporation

Pleture by Internaticonal Business Machines Corporation

NUMERICAL SYSTEM
APPLICATIONS
Menufacturer Internal number system Binary coded decimal
Business and sclentific calculating. Decimal digite per word 3 or 5
3 Arithmetic ayatem Fixed point
ntn Ht F Frooks 1 Instruction type (me to two sddress
v. B. . » E il Number range Dependent upon programeing
Along with a Burroughs E101 and 2 UNIVAC 120Vs, the
following utilization is made: Field Bervice
National Btock Accounting, Fire control instrumenta, ARITHMETIC UNIT
gage accpunting, produstion control, payroll sccount- T Mio o
ing, internal arsenal scoounting ineluding fiscal, Add {exclud, stor. scocess) Tﬁﬂ“u
budget, property and cost sccounting sclentifiec com- Mult { ol . alar. IEI:H'.B:H} 17,180 (ave
putationa in the field of fluld dynamics, lnterior Div (exclud. stor. access) H'iﬂ'ﬂl “‘l age
ballistice, theoretlical physics and certaln aspects Conatrastion Vaciom tut ¥ g
ot n“Ihi“tmhh Rapld access word registers &
st e Baslc pulse repetition rate 50 KD
et s gL Arithmetic mode Parallel
Used for both commercial and scientific work. Timing Bynchronous

Operation Bequential

“ CRD 128



Fleture by Universlty of Callfornla, Hadlation Laboratary

STORAGE
Microses
Medis Worde Digits Accéss
Elsctronic tubsas 9 57 TEO
Aceumulator (Mech) £ B0  L0O,000-800,000
Mechanical L8 BED  H00,000=1, 200,000
INPUT
Medin Spead
Card readsr 100=150 cards /min
OUTPUT
Medin Speed

100 or 150 lines/min
50 cards /min

Printed record
Summary punch

CIRCUIT ELEMENTS ENTIRE SYSTEM
Tubeas 1,500
Tube types 4

CHECKING FEATURES

Checking may be performed through control panel
wiring.

POWER, SPACE AND WEIGHT

Fower, computer 9.5T KVA
Space; computer 55 cu. ft. 6&h aq. .
Welght, computer 2,737 1ba

The sbove figures include the 412/418, 605, 527
Group. No specliel alr conditicning is reqgulired.

PRODUCTION RECORD

Produced B3
In preduction 0
Operating 558

Delivery time Dlescontinued

COST, PRICE AND RENTAL RATE

Manufacturer
Approximately 32,200/month and up.

Industrial Sasple
The Griscom-Russell Compeany
Bagle aystem $2,000/month, sdditional equipment
31, 000/month,

IBM CPC



Sputhern Bell Telephone Company

PERSONNEL REQUIREMENTS Univeraity of Celiformia, Hadiation Laboratory

Industrial Suample

Ve etanim-TndaT], oy ADDITIONAL FEATURES AND REMARKS
e B-hour shift requires 1 engineer and 3 techni- Magufecturer
cians or operators. The IBEM Card-programmed Elesgtronle Caleulstor solves

probless invalviag aey oesher of sequentisl] ateps to

obtsin a single solution. It s a combinatiocn ef
RELIABILITY AND OPERATING EXPERIENCE sevanal undtas togluling ik stanler TIE s,

Manufaeturer and hes many spplicaticons in epglneering, sclentific
Average service time for ell machines is approxi- and actunrisl computstions. One standard wunit is an
mately 25 hours/month. electronie caleulator capable of 2,174 additions and

subtrastions or B6 multiplications and divielons a
second. Other unita inelude sn ecccunting machine

FUTURE PLANS for interpreting instructicns amd for accumilating

Industrial Bample apd printing results, n storoge unit for retnining
The Griscom-Pusasll Company dete for later ugse in a problem mnd 2 punching unit

CPC to be replaced by o medium sized stored progras for recomling results in IBM cards.
computer within next fev years, Numerical instructiona in THM cards direct the
gequence of operations. These instructicns tell the
electronie caleulsator where to obtadn factors;
INSTALLATIONS whether to add, subbtréact, miltiply cr divide, wnd

Government Sumple what to do with the result -- print It, punch it
U. 8. Army Ordnance, Frankford Arsenal, Phils., Pa hold 1t for later use, or perfors= ecmblnations of
HACA, Langley Fleld, Virginis these possibllities.

Industrial Sanple When not belng used for this type of computation,
Allfp-Chalmers Mamufacturing Company the azepunting machinse and electronlc enlcoulator
Battelle Memorinl Institute; Columbus 1, Ohio mey be diseonnected and weed Lo perform standsed
Esgo Standard QL1 Cospany, New York 13, New York accounting and computing aperations.

The Griscos-Russell Company, Measillon, Ohio

Fepublic Aviation Corporsticn, Farmingdmle,
Long Ieland, New York

United Alreraft Corporation, East Hartford 8,
Connecticut

W CPC 130
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IBM 604 MANUFACTURER

Type 604 Electronic Data Processing Machine International Pusiness Machines Corporation

i

Pleture by Internaticonal Business Mashines Corporation

v (exclud. stor. soceas) 17,000 average
APPLICATIONS Construction Vacuum tubes
Bagle pulse repetition rate 50 K&
Maoufacturer Aritheetic mode Parallel
Business and sclentifie. Timing 8ynchronous
Industriel Bampl Operation Sequential
Bridgeport Brags Company

Payroll, standard cost, sales price extensions; STORAGE

machine is basically a multiplier, Medin Word T o
Electronic Tube i)

NUMERICAL SYSTEM ey ? ?

Internal numher system Binary coded decimal INPUT

Decimal digits per word 35 or 5 Madd Anaed

Instructions used g fard Resdar=Punch 100 o

Arithmetic system Fixed point ards /min

Instruction type Cne or two sddress code

Nusber range Variable OUTPUT

ARITHMETIC UNIT Medis Spesd
™ s Card Reader-Punch 100 ecards /min
Add (exclud. stor. acoess) 500
Mult (exelud, stor. access) 14,000 average

"'EHﬁ{l-ll- 132



CIRCUIT ELEMENTS ENTIRE SYSTEM

Tubes 1,250
in

Tube types

CHECKING FEATURES
Checking 18 possible through control panel wiring.

POWER, SPACE AND WEIGHT

Power, computer T.39 KVA
Space, computer T3.9 cw. ft. 19.45 Bq. ft.
Woight, computer 1,949 lba.

Industrial Semple
Bridgeport Brasa Company
Power requirement is 3.1 KM.

PRODUCTION RECORD

Produced 2 o Ik
Cperating 2, 00k
Delivery time 12 moaths

COST, PRICE AND RENTAL RATE

Manufacturer
Approximately 3550/month and up.

Industrinl Semple
Bridgeport Bross Company
Rental rate is $660/month, ineluding 10% tax, for
basic aystaes,

FERSONNEL REQUIREMENTS

Industrinl Sample

Bridgeport Bress Company
Thraa DPEH.'.‘.WE ar teghniefiang utilized,

RELIABILITY AND OPERATING EXPERIENCE

Mapufacturer
dvernge pervice time for all installed machines 1n
approxlentely 10 hours per month,

133

INSTALLATIONS

Government Sasple
U. 3. Department of Commerce, Coast and Geodetic
gurvey, Washingtom 25, D. C.
Industris]l Sasple
Bridgeport Breass Company, Bridgeport, Connecticut
Chegapeoke nnd Potomne Telephone Company,
Baltimore, Maryland
Dow Chemleal Company, Midland, Michigan
General Electric Company, Schenectady, New York
Berculea Powder Company, Wilmingten, Delaware
p Maorwell and Moors Company
Raybestos Company
Singer Manufacturing ©
Southwvestern Compu Bervice, Tulse, Oklahoms

ADDITIONAL FEATURES AND REMARKS

Monufacturer
The IEM 604 Electronlc Caloculstor is & genernl
purpogse electronle diglial computing machlone which
ig helping solve problesa in selence, englneering,
business and govermment.
Reading problem date from TBEM punched cards st &
constant speed of 100 problems (cards) o minute, it
can go through as many as &0 separate steps; such as
multiplications end divisione, to cbtaln the solution
to o aingle problem. Anawers are recorded 1n the
gnme cords which corry the problem data, or they can
be punched Lo speclally deslgnated cards.
The smeller of the two cebinets is the electricnl
card reading and punching unft, The larger cabinet
ig the all-electronic wnit whieh fspludes the
following secticma: power, timing, arithmetie,
atorege and switchlng.
Mooy bullt-in fertures make this electronie calcula-
tor easy to operste mod service. These dnclude
interchangeshle control panels for changing from one
type of operation to another, and testing devices
and pluggeble subassesblies which facilitate rapid
maintenance and service.
These machines heve been produced on the assembly
line ot IBM's plant in Poughkeepsie, New York, sinece
early 1945,

Industrial Sample

Southweatern Conmputling Service

Ttilized for providing contract computing service.



I BM 607 MANUFACTURER

Type &07 Electronic Dats Processing Machine International Buslness Machines Corporation

i
}
g

Fleture by Imternaticoal Pusiness Machines Corpormtlom

Timing Synchronous

APPLICATIONS Operation Sequentiel
Manufacturer
Bupiness and sclentiflc calculating. STORAGE
Medin Words Mlcrosec Access

NUMERICAL SYSTEM s PP o 520
Internal number system Binary coded decimal
Decimal digits per word 3 or 5
Instructions used 10 INFUT
Arithmetic system Fixed point Medis Bpeed
Instructlon type Coe or two address Card Reader-Punch 100 cards/min
Rumber range WVariahle

ARITHMETIC UNIT OUTPUT

T me Microsec Media Bpeed

Add (exclud. stor. mccess) 520 Card Reader-Puansh 100 oards/min
Mult (exclud. stor. access) 12,940
Div (exclud. stor. mccess) 15,700 CIRCUIT ELEMENTS ENTIRE SYSTEM
Conetruction Vacuum tubes
Basic pulse repetition 0 K Tubes 2,58y
Aritheetic mode Parallel Tubae types T

IEM 607 1%



CHECKING FEATURES
Check possible through control panel wiring.

POWER. SPACE AND WEIGHT

Power, computer 15.5 KVA
Space, computer 178.9 eu, i, 36.% sq. Tt.
Welght, coaputer 4,550 1bs,

PRODUCTION RECORD
Produced 258

Operating 258
Delivery time 12 months

COST, PRICE AND RENTAL RATE

Bental rates of basic system approximately $E'A','.H} per

month and up, Rental rete ipcludes engineering
maintenance and parta.
INSTALLATIONS

Shell 041 Company
New York Life Insurance Company

Consolidated Edlson Compeny, New Tork, New York

Bausch and Lomh Optical Company, Sclentific
Bureau, Rochester 2; New York
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ADDITIONAL FEATURES AND REMARKS

Monufscturer
The IBM 407 Electronic Caleuwlator 1 designed for
use by business amd industry. Because of its
expanded copacity, the cverwhelming mslority of
business celoculatlions requiring multiple machine
cperations are performed mnd checked in 8 single
cperation. It 1s copeble of performing and check-
ing 14,000 computing operotions o minute.
The “memory” capacity of the 607 mnkes it possible
to use Intermediste caleulated results oz well os
original dete in solving & problem. Other
neceasary lnformation nobt punched In gaprds, such es
tux percentages, discount rates esnd overtime
factors, mey be entered as rFequired,

Industrial Sample

Bauach amd Lomb Optical Company
The syetem is utilized far the design of optical
cquipment and other seleptifle ealeulnmtions.

IBM &0



IBM 608

Type S0B Transistor Calsulator

Picture by International Business Machines Corporation

APPLICATIONS

Mapufacturer
Business and scientifis computing.

NUMERICAL SYSTEM

Internal number system Binary coded decimal
Decimal digite per word 9

Inatructions usesd 12

Arithmetic aystem Fized point
Instruction type One or two address

Rumber range Variable, depending on
program
ARITHMETIC UNIT
Time Microses

Add [exelud, ator. accesa) 220
Mult [exelud, stor. socess)] 11,000 aversge
v (exelud. ator. mccesa) 13,420 average
Construction Transistors and cores

Basic pulse repetltion rate 100 KC

IBM 508

136

MANUFACTURER
International Business Machines Corporation

Arithmetic meaae Parallel
Timing Synchronous
Operation Sequentlal

STORAGE
Mlcrosec
Media Words Heglts Access
Magnetic cores L B0 220

Each word may be split into a 3 digit and 6 digit
word with separate algns.

INPUT
Medin Spred
Card Reader-Punch 155 eards/min
OoUTPUT
Medis Spesad
Card Reader-Punch 155 oards/min



CHECKING FEATURES
Checking possible through control panel wirlng.

POWER, SPACE AND WEIGHT

Power, computer 2.3 KV
Bpace, computer 160 ew. fr. 30 sg. ft.
Welght, computer 2,400 1bs

PRODUCTION RECORD

Models hove been produced.
service,

Mone are in customer

COST, PRICE AND RENTAL RATE

Fental retes of bmeic system $1,600/month and up.
Rentnl rete lnecludes englneering salntenanes and
mrtes.

137

ADDITIONAL FEATURES AND REMARKS

Menwilfue burer
IBM's new "0, the first completely transistorized
celewlator for comercial applications, opsrates
without the use of a single vacuuws tube.
Transistoras -- tiny germenium devices that perform
many of the functions of conventionel vecuum tubes --
make posaible o 50% reduction in computer-unit size
and o 90% reduction in power requirements over o
comparable TBM tube-model machine, They ore smounted,
along Wwith related chl:u.J.I:r:.r, an banks of printed
wiring panels in Ehe &08,
The mschine's internal storage, or "memory”, 1a mode
up of magnetic cores -- minute, doughnut-shaped
objects thot can "remember” information indefinditely,
and recell 1t for use in cwleulntions in o few
millionthe of A second.
Foarp IEHII‘.J'!E- &0 marks the achisvemspnl of praductian
technigues for the menufacture, on & large zeale
besis, of computing and dats processing equipment
comblning transistors, primted circuits and octher
forms of mindeaturization.

IBM 608



IBM 650 RAMAGC TAPES

International Business Machines Type 650
Magnetic Drum Date Processing Machine

International Business Machinea Corporation

Ficture by International Business Machines (Basic)

APPLICATIONS

Manufacturer
Commercial, sclentific and engineering data
processing.

Government Sample
Ames Aeronsutical Laboratory, HACA
Wind tunnel]l and flight dats reduction and selentific
caloulations.
Bignal Corps Engineering Laboratory
Sclentific and englneering computatlons.
U. 8. Haval Avionics Facllity
Research.
U. 8. Hevel Ordnence Laboratory, White Oal
Sclentific computation.
Industrial Sample
American Telephone and Telegraph Company
AT & T has 15 IBM 450 systems operating; including
Bell Laborstorlies. Typleal applications of these
systems, completed, in progress and planned, ineludes

IBM 650

Property and Cost - Material Distribution - inclid-

ing retirementa, pricing, loading and susmarizing.

Property amd Coet - Perpetual Inventory and Average

Prices.

Poyroll (nll weekly) - traffic reported by trick

codes .

Depreciation Caleulations.

Business OfTice Work Volume Report.

Cuatomer Attituds Survey

Payroll - !a Al departments up to District lewvel
b)) All departments IMstrict Lavel and

phove .

Salary Advances

Bavings Bonds

Quarterly Wage and Tax Computations [9LL1A & W-2)

Quarterly Anniversary Liasting

Blanket Payroll Change for General Increases

Fricing and Loading (werhead for Englneering Sources

Payroll Data Used in Developlng Predetermined Averange

Bourly Rates
Labor, Motor Vehicle, Special Tool, and Overhead
Mstribution






Picture by Internationsl Business Machines Corporation [RAMAC)

Prudential Insurance Company of Aserica
Btatistical and other mathematical applications.
Republic Aviation Corporation
Mreraft engineering, research and developsent.
Btanford Computation Center
Scientific compuiing and education.
University of Californla Radiation Laboratory
Bcientifie saleulation.

Tniveraity of Rochester Computing Center
Fhysical research, statistica, sducatlonal tool.
Westinghouse Bettls Atomic FPower Idvision

Scleptific caleulations.

NUMERICAL SYSTEM
Manuf'acturer
Internal number system Declimal
Decimnl digits per waord 10 plus sign
Instructions per word Ome
Instructions decoded 89
Arithmetic system Floating and fixed podnt
avallable
Instruction type Two address
Humber range -].ﬂln{ n < 1tZI'II'E:|

Government Sample
Amea Asropautical Laboratory, HACA
Modified one-address (one address and location of
next address), %7 instructions used,
Bignal Corpe Enginesring Laboratory
Floating point through interpretive system, modified

TEM 650

one sddress with three address loterpretive system.
Industrial Bample

Bell Telsphone Laboratorles
"Interpret” most work to make it look like floating
point. Eight diglits plus two digit exponent.
Interpretive systems use -address order structure,

ARITHMETIC UNIT

Manufecturer Mieroses
Add (exclud. stor. sccess) ET2-TE8
Mult (exclud. stor. mccess) 2,210-19, 600
DMy (exelud. stor. access) £,000-23, 400
Construction Vacuum tubes and dicdes
Rapid access word reglestera b
Basic pulse repetition rate 125 Ko

Arithmetic mode Berlal by decimal digit, parallel
by bits

Timing Synchronous

Operation Bequential and partially concurrent

Government Sample

Ames Asronsuticsl Laboratory, HNACA
Assuming optimm programming, the sdd time is
288, multiply time 10,000, and divide time 12,000
mlerossconds.

8ignal Corps Englneering Laboratory
Accese time ranges from O to 4,800 microseconds,
ylelding the fellowing, including and excluding
median socess time respectively, add time 3,360,
960; multiply time 13,344, 10,944; divide time






reading or writing magnetic tape (96 microsec per
word access), Tape from IBM 702, TOb or 705 Bystem
oan be read by this tape unit. Revind time for
2,500 feet of tape Lo 1.2 minutes. The IBM 650
(RAMAC) (355) and the IBM 650 (Tapes) utilize o .537
Read-Punch Unit operating at 155 cards/minute.

Industrial Bample
Cornell Asronsutical laboratory, Incorporated

At the meocimm input rate of 200 cards/minute up to
25T milliseconds are avallsble for computing. This
is npprocimately 2,700 vord times or 5% drum
revolutlions. If more time is required between reand
instructions, the ioput rate 1s necedssarily decrean=
ed,

OUTPUT
Manufpcturer
Medium Speed
Punched Card Recorder 100 cards/min
Magnetic Tape 15,000 char/see
Line Printer (Wheel type) 150 limes/min

120 char/11ne

1,000 lines/min

0 char/line

A 10=-word cutput buffer ls provided which allowa
eomputation to proceed for 565 milliseconds of the
600 milliseconds pecessary to punch a card. A &0=
word megnetic core buffer io avallshle between the
sagnetic tape and the magnetic drum, Eech of thess
words is asddressable and can be waed for rapid socess
ptorags when not reading or writing magmnetic taps
{96 mieroseconds per word acoesa). Printer connect-
ed directly to main frame of computer through a
10-word print btuffer. Prioter coonected to magnetic
tapr frame, ipdependent of computer. The IBM &350
RAMAC mnd TBM 650 Tapes Bystems utilize a 537 Rend
Punch Tt with o speed of 155 enrds /minute.

Industrial Sample

Cornell Aesronsuticel laboratory, Incorporated
At the mesimum card punching rete of 100 cards/minute
up to 544 millipeconds are available for computing.
This in approxisately 5,600 vord tises, or 110 drum
revolutions, If more time 1p required between puneh
instructions, the maxime rate is necesparily
decreased.,

University of Houston Computing Center
Mochine is equipped with alphabetic and speciel
character devices.

Line Primter (vire matrix)

CIRCUIT ELEMENTS ENTIRE SYSTEM

Manufasturer
Tubes 2 5 O
Tube types T
Cryetal dicdes Ly 000= 5,280
Tube tmi nre 59‘6‘5, '5:‘5":" E‘EE'TJ ISE’L'L, IE.ATT, EDEJ-J
nnd GALS. 1,000-vord drum hes 119 beads; 2,000
vord drum has 219 heads,

CHECKING FEATURES

Manufacturer
Valldity charscter ehesk., This chesk 1 placed on
data and instructions in arithmetic god logleosal
units every 96 microseconds. (Every word time).
check accomplishes the following:
Oropped and plcked up bits are immediately detected.
nly 10 mdmipsible combinstigms cut 128 posaible
coshinations.
The regleter in gquesticn 1s indicated oo coneale.

Hon-exdstant addresees and order codes nre detected
as errorg., Clocking checking circuits are provided

The

50
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for megnetic drum. Oard feed errore are indicated,
A double punch or & blank column in any colusn
which bmaa recelved a punch fnetructiom for the
output cards causes an error indiecatiom lignt to
gwitch on and the operstion will stop.

Crverflow of accummalator.

Idvide check IMvidend diviaor.

Horlzootel and wvertical parlty checks oo magnetic
tl.-F-i

Magnetle tape to card check.

Government Sample

Ames Aeronsuticnl Laboratory, NACA
MAdress otop and half-cycle gwltches.

S8ignel Corps Engineering Laboratory
Blguinary velidity checks, tilsing checks and over-
flgws are fized checks, Double-punch, blank solumm
are optlonal chesks.

Industrial Sample

Acrooutronle Systeng, Incorporated
Check on proper biguinary representntion of decimal
digit, check oo proper rmnge of addresses.

Battelle Mesorisl Institute
VYalidity cheeks on both date and instrueticns,
exiptant sddrepses are detected as errora. HNaon-
exigtent orders are detected as errors. Clocking
checking circults are provided for megnetic drum.
Cord feed errors and blank or double punch columm
detection.

Chrysler Corporetion; West Comst Ddvwlslon
Biquinary and double-punch, blank-column detection.

Cook Reaearch Laboratories
Velidity checke, read checks, punch checka, contral
chepks,

Cornell Apronsutlical leboretory, Incorporated
Yalidity checks, ¥ cheocking atatione at strategle
podnte In computer to check transmission of nusbers
internanlly; also rend check and punch checks are
incorporated at input and cutput. Control checks,
which detect the folléwlng: Illegal addresseas,
1llegrl cperation codes; tizing clroultry dlscrep-
ancles, and accumilator overflova not antlclpated
by the programmer,

Republie Aviation Corporation
Fixed checks are bit check, timing check, inwvalid
address choeck, owverflow check, card feed check.
Opticnal checks are double punched, blank colusn
detectlon.

Tniveraity of Califomisa Fediaticon Laboratory
Validity character check, clocking eircults, card
feel errors.

Westinghouae Bettls Atomie Power Diwvision
Redundancy and wvelidity are {fixed, double punch
blank colusn on cutput only L optlonsal,

Ron-

POWER, SPACE AND WEIGHT
Manufacturer

Power, computer IT.T KVA
Epace, computer 270 ouw. P, 45 agq. fE.
Weight, computer 5,656 1ba.

IBM 630 FAMAC requires 35.5 KVA; 9,000 cu. ft.,
.'l.lﬂ'III ag. rtll’ "Elm lh,mﬂ lbe. and :‘qul.l.iﬁ:ﬂ El
Tone of refrigeration. IBM 490 Tapes reguires

42 KVA, 9,000 cu. ft., 1,000 eq. ft., welghs 15,000
lbs. and requires 9 Tona of refrigeration.

Government Sample
Slgnel Corpes Engineering Laborntery
Installation requires 25 KW, 200 cu. ft., 35.6 sq.
ft., welighs £,060 lba, and utilizes 5 Tons of
refrigeration,












University of Rochester Computlng Center
e B-hour shift requlres L |:1|:nEru.'l‘.1;|r|:|J Ineluding o
Burrougha E101 System. Usumlly operated on "open
shop” bmals. Most programming and operating ia
dome by the user who 1s not attached te the Com-
puting Center.

RELIABILITY AND OPERATING EXPERIENCE

Government Sample

Azmes Aeronauticel Laborstory, NACA
Avernge error-free running perlod 36 hours.
Good time 211.7% howrs
Atteapted to run tise
Dpernting retic  O.900
Above Tlgures based 29 Novenber 1956 to 28 Decesber
1955, BSystem passed poceptance test 11 September
1055. About 3.5% of the "attempted to run" time 1is
scheduled meintenance. This time i3 pot entered
under "good time".

Signal Corps Englneering Laboratory
Aceepted February 1956, Except for May 1956; machine
has been wery relifable and prasticelly error free.

0. 5. Havel Avionics Facility
Avernge error-free running period is 85% of awvail-
able running time; based on pericd 1 June 1955 to
1 December 155%G., Accepted 1 June 1655,

U. 5. Haval Ordnence Laboratory
Respectlvely as under Ames Asropeutical Leboratory
above,; & hours, L40.5 hours per machine week, 42.7
hours per mechine week, 0.9%; Moy 1956 to June 1956,
May-June 1955,

Industrial Sample

Bell Telephone Laboratories
Upereting retic C.95.

Chrysler Corporatlon Englneering Computing

Laboretory
Respectively 32 howrs, 1,900 hours, 2,400 hours,
0.80, July 1956 to October 1356,

Chryaler Corporation, Missile Operations
Hespectively, eversge error-free running periocd &0
hours, cpersting ratio .90, period 1 Mey 1956 to
1 November 1956, acceptance 1 My 1956.

Chrysler Corporetlon, Flymouth Divislon
Average errar-free running period two weeks, good
time 300 hours, ettempted to run 504 hours, based on
1 momth period.

Cook Besearch Laboratorlies
Respectively 4D hours; 6,020 bours, 6,522 hours,
0.90, 1 June 1956 to 1 January 1957, 28 Moy 1956.

General Ipmamics Convadr IHvlsion
Aversge error-free running perieod 2% hours, opera-
tlng ratio owver 0.99.

Cornell Aeronsutical Laboratory, Incorporated
Respectively 49.7 hours, 298.6 houra, 336 hours,
0,588, March 1956 to August 1956. The figures are
for the New York Central HR; Buffelo, N. Y., IBEM 450
Systen for indicated & months perlod,

Indinna University
The egulpment was installed in July 1556 and apart
fram the first ponth of operation there has been
veky ldttle unecheduled down time. Repsirs have
been made relatively promptly and fer less trouble
bas oscurred with the 650 than with o CFC in a
previous year.

Minneapolis=-Honeywell Regulator Cospiny,

deronautiecal Division
Unscheduled down tlme pot aver 5% of secheduled houra.
Monthly sehedule st least 200 heurs/month.

Republie Avietion Corporation
Fespectively 426 hours, M3 hours, 0.9%, 1 October
15956 to % Getober 1956, Jamuary 1956.

Univerasity of Californio Redintlion Laborantory
Reapectively 12 hours, 3,397.4 hours, 5,744.9 hours,

23h.9 houre

THM 650 Lhs

U, 96, October 1955 to September 1956 (12 montha),
Machine A accepted April 1955, Machine B nccepted
Ogtober 1955, Data 1s from & mechines,

University of Housten Computling Center
Based on period 16 Auguet 1556 to 31 October 1954,
ane tube fallure ocourred, csusing & delay of ebout
Lk hours. No noticed machine errors. Jams in the
puneh feed mechoanlsgm ogtur approximately tiflee a
month during the firat two months, This freguency
appears to be diminishing &ss operatore ilmprove card
handling technigue. Four boura per momb preventive
maintensance hns been the aversge thus far. System
apcepted 16 August 1956,

Univeraity of Rogheater Computing Center
Operating ratioc 0.95, period 10 July 1956 to 1 How-
epber 1956, nccepted 10 July 1956.

FUTURE PLANS

Government Semple
Slgnal Corps Englpeering Laboratory
Additionsl IBM &50 on |:||r~|].|'::|',I Ineluding Lndexing
socumilstors, alpheabetic deviee, autematic floating
decimal.
Industrinl Sample
Aamerlcan Telephons and Telegroph Compaoy
AT & T has 23 IBM 650 Basic, T IBM &50 Tapes, and
L TBM A50 RAMAC syetems pm order for applisations
shown above. COme BAMAC fs now undergoding IEM field
Lest .
Battelle Memorinl Institute
M phabetic Device, Floating FPodnt, and Index Regls-
ters will be avaflshle Janusry 19G7.
Bell Telephone Laborastaries
The IBM £50's will aoon be inadequate for the total
dond nnd s larger mechine is oo order.
Chrysler Corporetion, Englneering Computing
Laboratary

Buillt in elestranle floating decimal has been ardered,

At present, the floating declmsl ie ettained by
programming. Additicnal storage capacity may be
poquired in the RAMAC attachment.
Chrysler Corporation, Missile Opermticns
Addition of IBM £53; contalining autcmatic floating
decimal unit, indexing sccumilators, and also
pddition of an on-line LOT Tebulator.
Chrysler Corporation, Flymouth Ddvision
Propose to install IBM 650 with 407 ioput and output,
slso propose to Inmetall 650 FAMAC, with additional
tape storage.
Continentai 011 Compamy
A secand 50 on order with topes and RAMAC.
Ok Aesearcl Lebaratories
Second shift operation to be started 21 January 1957,
Indfiana Undveraity
Additon of mwdliary equipment to basic 850 during
1957 including mn electronic flosting point, s small
core storage unlt, three B-regleters, magnetic tapes
and dirept eonnection to an IBM 407 Tabulaetor.
Republic Avistion Corporaticon
A second G50 13 on order, with & type 653 auxiliary

unit to incorporste S0 words of magnetic core storage,

3 four-diglt index accumuletora and flosting point
arithmetic.

Aeronutronic Systems,; Incorporated
Intend to rent &n IBM 704 or a Remington Rand 11034
in ebout one and helf years,

Univeraity of Califernis Radiation Laborstory
Floatipng polnt ipatructione and index reglsters will
be pdded when avellable.

Universlty of Rochester Computing Center
A symbolle three address assembly-interpretive
Tloeting polnt system 4s in process of develomment
for basie 650,

-



Westinghouse Bettia Atomic Power Diwvieion
May add megnetic tepe, depending upon results of mn
economice atudy.

INSTALLATIONS

Government Sample

dzmes Aeronautlical Labaratory, NACA, Moffett Field,
California

Bonneville Power Administrstion, Portland 8,
Cregoa

Department of Public Works, State of Celifornia,
Sacramento, Califommla

Lewis Flight Propulsion Laboratory, NACA,
Cleveland, Obio

S1gnal Corpe Engineering Leboratory, Fort Mom-
mouth, New Jersey

U. 5. Bavnl Avionles Facility, Indienapclis,
Inhmu

U. 5. Raval Ordnance Laboratary, Whlte Dak,
Maryland

Induatrial Sample

Asrooutronic Systems, Incorporated, Glendale,
California

American Telephone and Telegrnph Company, New
York T, New York

Armour Research Foundatlon, Chieéago, Illinals

Battelle Memorisl Institute, Columbue 1, Chis

Bell Alrcraft Corporation, North Tonewands,
Rew York

Bell Telephone Laborstories, Murray Hill, New
Jeresey

Chryaler Corporation, Chrysler Engineering,
Computimg Laboratory

Chrysler Corporation, Missile Operatlions, Detrolt
3, Michigsn

Chrysler Corporatlon, Plymouth THvislon, Detrolt,
Michignn

Chrysler Corporation, Weat Coast Divialon, Los
Angeles 54, California

Clark Brothers, Incorporated, Olean, New York

Continental 041 Company, Foneca City, Oklahoms

Cook Hesearch Laborstories, Skokie, Illinods

Cornell Aercnoutical Laboratory, Incorporated,
Buffalo 21, Hew Tork

Do Chemicnl Company, Midland, Michigasn

El Paso Natural Gas Company, El Paso, Texas

Equitable Life Ingurance Company, Hew York, HNew
Yark

Geperal [nmamice Comvair Divislon, San Ddego,
Californis

General Electrlc Atomic Resenrch laboratlory,
San Jose, Callformia

Bargison Radistor Company, Lockport, Few York

Indians University, Bloomington, Indiana

Lockhesd AMraraft Corporstion, Sunnyvale,
Callfarnis

Minneapolis-Hooeywell Aeronauwtical Ddvisicm,
Minnespolis, Minmesots

Hew York Central Reilrpad, Buffels, Hew York

dhic State University Research Center, Columbus
14, ohio

0lin Mathieson Chemical Company, Niagara Falls,
Bew York

AMlstate Insurance Company, Skokie, Illinods

The Atlantic Refining Company, Fhiladelphias, Pe ¥

The Atlantlc Refining Company, Dellas Texes W

Cheanpenke and Potomac Telephone Compang,
Baltisore 12, Maryland

Icwa Siate College, Ames, Iowa

FNew York Univeralty, College of Engineering,
New Yark 53, New York

Northwestern University, Asrlal Measuresents
Laboratory, Evanston, Illinols

Pittsburgh Steel Company, Pltteburgh, Pennsylvania

Prudential Insurance Company of Americe, Newark,
New Jersey

Republic Aviation Corporation, Farmingdale, New
York

Sranford University Computaticn Center, Stanlord,
California

Btate Jollege of Washingtom, Pullman, Weshingtoon

University of Californis Rediation Laboratory,
Livermore, Californis

Univereity of HBouston Computing Center, Houston
L, Texas

University of Rochester Computing Center,
Rochester 20, New York

Wnshington University, Saint Loule, Mlssourl

Westinghouse Atomlc Power Divisiom, Pitteburgh
%, Pemnnsylwania
And many others.

ADDITIONAL FEATURES AND REMARKS

Fanufncturer
A program o avellsable wvhich will sutcoatically
aptimun progras any exicting program. Mognetic tape
ile compatible with T0OLl, TO2,; TO4, and TO5. Index
Hegiatera: 3 four-diglt plus sign reglsters are
availesble, Each register is uniquely asddressable
from the logicsel element. Floating point hardware fsa
availshle. The eystem i3 baaed on 8 significant
digits of data apnd & 2 digit exponent.

Government Sample
. 8. Havel Ordnence Leboratory
The NOL has developed two wvery efficfent apeed
coding systems, cne is & fixed decimsl system and the
other a floating decimel system. In sddition, s
eystem of automatlic programming celled ADES haa been

conttructed and 16 now in process of final checkout.
Induatrial Sample

Bettells Memorial Tnatitute
Automatic program avellable for coding problems.

Bell Telephone Laborantoriles
A folrly elnbornte interpretlve sywtem is used for
ense of coding.

Chrysler Corporation, Flymouth Divislon
Greater gystem sdvantages due to lnecreased apeed and
etorage capacity.

Cornell Aercnasutical Laboratory
Bagic syetem is supplemented by sddition of 3 four-
position indexing mccumulators, 60 wvords of magnetic
core storage, automatiec floating decimal unlt and an
on=line prionter.

Indiana University
Most coding hes been done In one of two ways - shaort
prograss requiring ast very such storsge and rapid
prograsming have been constructed using Bell Labs
ayetem deacribed in IBM Tech Newsletter No. 11,
Lenger programs bave been constructed using IBM
Symbolic Assembly Routines, SO0AFP and S5IRH.

Republie Avietion Corporation
Unusuel relishility.

Stenford Computstion Center
Btandard 650 with alpha undt and additicnal selectors
and 1/7-time emitter.

The following miscellanesus informetion arrived too
lnte to be locluded in the sbove outline:

Army Brllistic Miselle Agency
Model 2 to be delivered in May 1957.

United States Department of Agriculture, Commodity
Btabilizatlon Service

Applications
Preparation of precosputed involces coverlng ware-
housing charges due to Grailn elevetors - approzisate-

1y 4,000 involces are prepared monthly.

IBEM 650



Proeparntion of settlement stotements for warehouse-
men coverlng quantity and quality difference on
grain delivered as opposed bto arderead for |.1.-|.-:|,.1.'.'E:l"_'."JI
also covers finol gettlement for warehousiog charges
- approximately 2,000 settlements are prepared per
month.

Applications Planned
We are now making an office-wide survey prepacetory
to commencing fessibility studies to determine the
practicabllity of placing o mumber of the cther
volumingus activities on this deta processing equlp-
ment. Some of these activitles are; Inventory
acegunting and menagesment operaticpns, transiti tonnage
operations, loan accounting, octher type general
accountling, etc.

Bonnewille Power Administration; Portlaend B,
Oregon

Mr conditioner ia commen with tsbulating room.
A duct system is inetalled to convey genernted heot
from the IBM 650 system to the gutside,

Felisbility and operating experience;
Good time 930 - ki = BBS hours
Attempted to run time Q%0 hours
Operating ratic (Good/Attempted to run) 0.95
Flgures based on perlod July 1955 to December 19546,
Aceeptance teat 18 April 1955,
Very ldttle down time for spergeney ocutages. The
above down time figure of Lb houra includes field
insterllations mnd emsrgency repalir, but does oot
include scheduled maintenance.

An alphabetie featiure has been requested,

Mlatate Insursnee Company

tne IBM &50 Tape and one IBM 650 RAMAC are on order.

Atlantic Refining Company, Fhiladelphis

Utilized for mccounting purposes.

Atlantic Refindng Company, Dallns

Utildzed for payrolls, packege sbtack acecunting,
erude oll aecounting, ges accounting and research
problems.

The Chesapeake mnd Potomac Telephone Campany

Bystem 1s rented for 35,175 per month,

Byatem 1s wtilized for:

Computationa related to property and cost accounting
(Lator and materisl cost distributions to mccounts,
cverhesd losdings, englneering cost distribution to
aeeaunts, meterisl price calsulsatlons and perpetusl
inventory records) have been sdapted to A50 operation
recently.

Payroll computations (interpretation of time-of-day
assignment codes, reting, caleulstlosn of State and
Federal tax, accounting for allotments and tax with-
holdings ) are expected to be sdapted to £50 operatien
in Pebruary 1957.

hM £50 144

The develgpnent of life tables in connection with
depreciatlon studles, Ls belng adapted for current
work.

Accounting for plant projects ([accurilations of
charges ond comparison with euthorlzation for each
eluss of plant with reloted ndmindstrative reports)
la expected Lo be programmed and odopted later in
1957 .

Further adaptations of clerlcal work and recards
will be considered later.

E.I. du Pont de Nemours and Company

Boaale systen uged for payroll. RAMAD used for

product lnventery control.
Generel Electric Company

As & general comment,; systen rellabllity 1s wery
high,

Hew ¥York University, College of Englnesering

gystem aeccepted 10 January 1957.

Sputhwestern Computing Service
2yatem Is utilized for controct computing service.
State Collegs of H.h::h:l'.ng,l'.-;un' Computing Center

Bystem 1s to be inatalled im July 1957, vith bullt-

in flovting-point and index scoumelator.
Syracuse University, Computing Center

System is to be recelved 1 February 19537, including
& 2,000 word drun storage unlt; and alphabetic and
ﬂp-E*L‘i-H.:L character devices, The systen Il to b=
rented under the TEM Educatlonal Program, thersfore
the system will be used at lesat helf time for
teaching. The rest of the time will be devoted to
gelentifle and data processing problems for membera
of the Ffapulty and reséarch students with o saall
amount of time being sald o local industry.

Government Soample
Army Ballistic Missile Agency; Computation
Laboratory, Huntaville, Alabams
Bew York Navel Shipyard, Brooklyn 1, New Yark
United Stntes Depariment of Agriculture, Commodity
Stebilization Service
Industrial Basple
Bouthwestern Computing Serviece, Tulsa, Oklahoma
Syracuse University, Computing Center, Syracuse
10, New York
Wayne State University; Detroit,; Michigan

Arscur Hegearch Pourdation of I1linods Institute
of Technology

DMgitel computaticn for the Foundation is performed
with the IBM 650 (20,000 digit stornge), supplemented
with an extensive array of anclllery egulipment.
AWM 650 1iwrary of routines 18 eontinuslly being
incressed. Development and smaintensnce of this
lbrary frequently makes 1t possible to avold delay
nnd expense ln progromming and coding epecific
problems.
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