BENDIX D 12

Bendix D12 Digltal Differential Analyzer

MANUFACTURER

Computer IMvision, Bendix Awiation

Picture by Rome Adr Development Center, Griffiss Air Force Base

APPLICATIONS

Manufacturer
Solution of differential equations

Government Sample
Griffiss Alr Force Bese
General sclientific

NUMERICAL SYSTEM

Internal pumber system Binary coded decimal
Decimal digits per word B

Arithmetic system Fixed point

Huzlber range -5.0000000 to +4.9999999

As this system 1s a digital differential analyzer,
usual digital computer instructlions are not used,
The computer employs a seml-fixed program.

BENDTX-D12

ARITHMETIC UNIT

Manufacturer
Mieroaee

Add Time (exclud. stor. mccess) L3
Construction Vacuum tubes
Basic pulse repetition rate 200 Kc/sec
Arithmetic mode Serial
Timing Synchronous
COperation BSequentisal

Decimal digits are treated serially, vhereas thelir
binary codes are held in parallel.

STORAGE
Medis Words Binary Digits
Magnetic Drum 650 22,000

Aceegs times are not relevant becouse of the fixed
Frogram,
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and 108 constent multipliersa.

COST, PRICE AND RENTAL RATE

Manufscturer
Approximate cost of basle system 55,000, ineluding
one graph plotter unit.
Approximete cost of additional egquipment 38,035 for
unit for interconnecting two computers.

PERSONNEL REQUIREMENTS

Governmeni Sample
Griffiss Alr Force Base
Syatem requires 1 engineer and @ operators.

RELTIABILITY AND OPERATING EXPERIENCE

Manufecturer
Jood time 500 hours
Attempted to run tlme GO0 howrs

Dperating ratlo {Good/Attempted to run) 083
Acceptance test of flrat system 1 August 1954

Government Sample
Griffiss Ar Foree Base
fverage error free running tise 0 hours
Good time 1,000 hours
Above figures based on pericd 1% March 1956 to 1
November 19%G6. System passed accepténce test
15 March 1956.

BENDIN-D12
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INSTALLATIONS

Products Mvlslon, Bendls Avietlon Corporation,
Mighawaka, Indians

Wright Alr Development Center, Wright-Patterson
Alr Force Base, Dayton, Ohlo

Fedstone Arsenal, Huntsville, Alabamn

Lockheed fAdrcraft Company, Mariettn, Georgle

Griffisa Alr Force Bese, Aome, New York

ADDITIONAL FEATURES AND REMARKS
Manufacturer
The system s unusually easy to code and operete;
gince 1t s A Flxed code machline.
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BENDIX G 15

Bendix G 15 General Purpose Computer

Fieture by Bendix Aviation Corporation

APPLICATIONS

Manufacturer
General scleanmtific computsation.
Covernment Sample

IMNinois State Highway DHvision
Flenning, deslgn and constructlon of stete highways
on o =154 System.

Michigan State Highway Department
Aoad and bridge design problems onn a G-154 System.

Industrial Bampls

Bendixz Aviation Corporation Redic DMvision
Scientific caleulstion on & G-15A System.

Bendix Aviation Corporation Research Laboratories
Mvision '
Preparation of control tapes for numerlcally ccntrol-
led machine tools as well as general computation is
performed on & G=15C.

Lockwood, Kessler and Bartleft, Incorporated
Earthwork volumetris computations, structural design,
serial triangulation adjustment, traverse closures
and adiuat.meut.u, traffic count compilation and
analysle, ]

BENDIX G 15

MANUFACTURER

Bendix Computer Division
Bendix Aviation Corporation

NUMERICAL SYSTEM

Internal nusher system Binary

Bimary digitas per word 28 + aign

Binary digits per instructiom 29

Instructione per word 1

Instructions decoded 1, 300

Arithmetlc system Fixed polnt
Instructlon type Modified tvo address

Number range (1= E"EE} to - 1

There are 57 digite plus sign per word when operat=
ing on & double precision beasis, Miecro-programming
is used, resulting in a large mmber of instructions,.

Industrial Sasple

Bendix Aviation Corporation Radio IHvision
Basic routines on the G=-154 Syatem permit use of
machine as & floating point single address computer.
Fifty inatructions are decoded on this syatem.

Beandix Aviation Corporation Hessarch Laboratories
Mvisien
Second eddress ocn G-15%C specifies location of next




Fleture by Bendix Avlation Corporatlion

command .
ARITHMETIC UNIT
Bingle Precision Double Precision
Microsee Microsee
Add time B1o
Mult time 1E,Dﬂ.'.l 33,000
Mv time 14,000 25,000

Comstruction Vecuum tubes and reclroculating
reglsters on magnetic drum for storage
of arlithmetic elements.

Arithmetic mode Serlal

Timing Synchronous

Operation Segquentiasl

Multiplication of arbltrary preclsion 1s posslble;
540 miercesconds/digit of mitiplier plus 270
mieroseconds command access time, is required. ALl
times given in abowve table include minims access to
command. Theres are two sccumulstors, one single
length and one double length. The two's complement
system of arithmetic is used.

Industrial Sasple
Bendix Aviation Corporation Fadis Mvision
The model G=15A desonstrates the following character=
iatica:

33

1. Operation Incl. Stor. Access Exclud. Btor. Access

Tine Ml croceeconds Microseconds

&, Add 15,000 (Med Access 0 (Bngl. preec.)
Lines)

900 (Fast Access 600 (Dbl. prec.)
Lines)

b. Mult 32,400 (Med Access 17,400 (Bngl. pree.)
Linea)

18,000 (Fast Access 34,800 (Dbl. pree.)
Lines)

c. v 32,400 (Med Access 17,400 (Sngl. preec.)
Lines)

18,000 (Fast Access 34,800 (Dbl. pree.)
Lines)

Items In first column are for slngle preclsion.

STORAGE
Mieroses
Media Words IMgitas Access
Megrnetic Drum 2,180 62, 60 1k, 500
Magrnetic Drum 15 Ley =L

Above secess time entries are average values,
Becond line entry in abowve table ig for the fast
access storage.

BENDTX G 15
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Pleture by Bendix Avistion Corporation

INPUT

Medin Bpoed
Faper Tape {Photoelectriec) 250-300 sexadec char/sec
Card Punch (IBM 026) 1T sexadec char/sec
Magnetic Tape L30 sexadec char/sec

Input-output operations proceed without interrupting
computation.

OUTPUT

Speed
11 sexadec char/sec
B semmdec char/sec
60 sexandec char/sec
Low Speed Punch 17 sexadec char/sec
Mognetic Tepe 450 sexndec char/sec

Input-putput cperetions proceed without interrupting
computation.

Media
Card Punch (IBM 026)

Typewrlter
High Speed Punch

CIRCUIT ELEMENTS ENTIRE SYSTEM

Tubes 180 tube packnges
Crystal diodes 0 dicde packnges

BENDIX G 1%

Translators

Flug-in etehed cireuit paskages

Industrial Sample
Bendix Aviation Corporation Redio Dlvislon
Approxims tely 400 tubes and 3,000 crystal diodes
compose the G-1%A4 System,
Bendix Aviation Corporation Ressarch Laborataries
Diviaion
Primary tube type for the G-15C System is the S067T.

CHECKING FEATURES

Fixed

Criticel slgnels are avallable at the test panel.
Optlonal

Marginal check voltages. Test programs.

POWER, SPACE AND WEIGHT

Power, computer 5.8 KVA

Bpace, computer 3.5 eu. . 6 8g. T,

32" deep by 27" wide by 61" high
Bs0 1ba.
Internal foreed aiy

Weight, computer
Capacity, air comd.




PRODUCTION RECORD

G-154 G-15C G-150
Produced 14 1 2
In production - - 25
Operating 18 1 g
{n order - - 8
Delivery time 3 to 6 Months

COST, PRICE AND RENTAL RATE

Price
3-1% Cenersl Purpose Computer, O-1%A- = = =844 800
including the following: G-150- = = =840,%00

Typewrlter for Input, Cutput and ¢ontrol
Paper Tape Input and Qutput (punch and
photoslectric reader)
Spare parts and Package test equipment
Installation at customerts location
Library of Sub=-routines
Operating and Maintenance Manusls
Training Courses in Prograsmiog,
Operation and Maiptenance
Materdal and Workmenehip Wearranty
af (One year

MTA-2 Magnetic Tape Unit. Up to four units, 4,800
ench with 300,000 vord storage, may be used.
AN-1 Alphanumeric Paper Tepe Input and 6,90
Cutput Accessory
Dia-1 Digital Differential Analyzer 13,700
Phvl Graph Flotter; for use with DA=-1 1,800
FFA-1 Graph Plotter/Follower for use 5,700
with DA=1
PTP-1 Paper Tape Qutput Punch (60 char/sec.)  3,2L0
Ch-1 Punehed Card Input-Cutput Converter 1,2L5

Prices are f.o.b. Los Angeles and are subject to
h .
change without notice Monthly

Lense Rateo
G-1%A Ceneral Purpose Cemputer, $1,350

inelwiing the following:

Typewrlter for Input; (utput and control
Paper Tope Input mnd Output {punch and
photoelectric render)

Installetion of customer's locatiocn
Mointenanece Service

Library of Sub-routines

Programming and Operating Manuals
Training Courses in Programsing

nnd Operation

G=190 Geperal Purpose Computer 1,485

Will operate with DA-1 Accessary, to provide for
combined diglitsl ecomputer and digital differentinl
analyzer use, OJome materials and services nre in-
cluded ms with G=154,

MIA-2 Megnetic Tape Unit. Up to four unita, 270
each with 300,000 vord storage, may be wsed

with elther G=-1%A or G-19D.

Accessoriea for use with G=15D only

AN-1 AMphanumeric Paper Tape Input and Output 260
ChA=-1 Punched Card Input-Output Converter 50
DA-1 Digitnl DMfferentinl Anslyzer 550
PA=-1 Gragh Plotter, for use with DA-1 T5
PFA=1 Graph Flotter /Follower for use with Da=1 230
PTP-1 Faper Tape Output Punch (&0 char/sec,) 150

e

Rutes are f.0.b. Los Angeles and mre subject to
change without notice.

LEASE POLICY

Minimun Lease Pericd: One yenr.

Add 50% to prices for each shift of use over ooe.
Rntes do mot include taxes or transportation.
Purchase Option: 35% of previocusly paid rental
charges nay be applied to purchase, with limit of
60% of current purchase price.

Tube-package tester, diode packsge tester, 10% of
all plug-in packeges [ncluded with rental or sales
price, An ggcllloscope Is furnlshed with a rental
il tallation.

PERSONNEL REQUIREMENTS

Menufacturer
Daily Opermtiom
1-8 Hour shift

Government Sasple
Michigan State Hlghway Department
Though system s not yet 1o production; 1 englneer
and 1 technielsn-operator are ubkilized.
Industrial Bample
Bepdix Avlation Corporation RFedio THvision
Three S-hour shifte require 5 engineers on this
Byates,
Bendix Aviatlon Corporation Research Laboratories
Divisfan

Engineers
0.5

No. of ¥o. of
Engineers Tech-Oparatars
Cne B=hour shift 1 1
Two B=hour shiftse 1 2
Three B-hour shifts 1 3

RELIABILITY AND OPERATING EXPERIENCE

Munufacturer
G0-96% good time reported by all inetallstiona.
Anything below 90% is abnormal.
110 hours of error free operstion on 24 hour shifts
with unettended cperation at night reported by one
instanlletion.

Gowernment Sample
Michigan State Highwey Deportment

Average error free running perlod B0 bours
Good time 156 hours
Attespted to run time 160 howres
Operating ratio (Good/Attempted) 0.975

Figures based on period from 1 December 1956 to
1 Janunry 1957.

Industrial Sasple
Humble 04l and Relinlng Company
The Bepdix G=154 Bystéx has been found to be & very
relieble and satisPactory medium speed coaputer.

FUTURE PLANS

Government Sanple
Michigan State Highway Department
The G=15A System will be used for highway earthvork
estlmates, traversing, and bridge design problems.
Industrinl Sample
Bendix Aviation Corporation Rodie Divisian
A digitnl differential analymer is to be attached to
the 0-154 System.

INSTALLATIONS

Bonneville Power Administration, 1001 M.E. Llog
Bouwlevard, Portland, Oregon * o

wWEHETTY ™ 17



Humble Research Center, 3120 Buffalo Speedwsny,
Houston, Texns

Eclipse Ploneer Divislon, Bendix Aviation
Corporation, Teterboro, New Jersey

Pellows Gear Shoper Company, T8 River Street,
Springfield, Vermont

Dr. Harry D. Huskey, 265% Buena Vista Wey,
Berkeley B, Californin

Messachusetts Instltute of Technology, Naval
Supersonic Leborstory, 300 Memorial Drive, Cambridge
39, Massachusetts

Bendix Aesearch Laborotories, Bendix Aviation
Corporation, %955 Fourth Avenue, Detrodlt 1, Michigen

Bendlx Hadio Ddvlslon, Bendix Aviation Corpora-
tion, East Joppe Road, Baltimore 4, Maryland

Enstoen Kodak Compony, Hewk-Eye Works, 20 Avenue
E, Rochester, New York

E. I. DuPont de Nemours & Company, Ploneering
FResearch Laboratory, Experimental Station, Wilming-
ten 98, Delaware

Michigan State Highway Department, Sth Floor,
Magen Bullding, Lensing, Michigan

Illinols Ddvision of Highweys, Department of
Public Works and Buildinge, Springfield, Tl1linois

Mew York Naval Shipyards, 20th Street and Jrd
Avenue, Brooklyn 32, New York (2 systems)

ADDITIONAL FEATURES AND REMARKS

Manufaeturer
Three methods moay be used to progrem the Q=150
general purpose computer. Each offers distinct
advantoges to the user, depending upon the type of
problema which he wishes to solve wnd the experience
of hia progromming personnel.

1, A gtandard set of 54 comminds mey be used to
program any problem sultable for solutlon by o
general purpose computer. The speed ond
efficlancy of thege commands {s further Inereased
by thelr adnplabllity to scdification for block
aoperations, double preclsion arithmetic, and
ather fune Lions.

s For the experienced progrommer; the micro=coding
technique enables commands to be "oustom built”
from individual components. As many as 1,300
different comminds are possible using the mloro-
eoding system.

3. For those with little or no experience and for
problems in which programming time 15 &n
Important faetor, the INTERCOM 101 interpreter-
compilier aystem fs used, INTERCOM 101 offers o
one=oddress, floating polnt, declmal progromming
system with £ B reglsters.

The G-15D general purpose computer with the supple-
mentary DA-1 digitel differential analyzer cambines
the wide applicabllity of the genersl purpose comput-
er with the simple progroamedng for the solutions of
lipear and nonlinesr differentisl eguaticns cheraot-
eristic of the digitel differential analyzer. When
used as & comblnotion machine it is a new and power-
ful tool for solving the problems of engineering and
sutocmatic control.

The differentisl analyzer incorporstes many features
of the Bendix Model D-1F IDA. These include coding
which 15 simplified to the bere eassentisls, i=mproved
stabllity and accurecy made posasible by ternary
transfer of incrementel informeticn, lmproved per-
formance of servo and adder unite, and the facility
for efficient use of tabular empirieal functions.
The D=1 has 108 intergretors and 108 constant
multipllers.

The DA=1 and G=1-0 use the same memory and operate
as & single; complete, synchronized device.

Industrial Bample

Bendix Aviation Corporation Rodio Division
"Intercom”, an efficient simplified coding swystem
using interpretive codes for programming.
Command converslon prograa to convert from decimal
to binery machine code.
A flexible command etructure designed to faeilitote
o flosting polnt eyvetem.

Bendix Avietlion Corporstion Hesearch Laboratories
Divisien
Stondard coding is of micro-programming tope.
Automstic coding routines whieh accept greatly
slomplified comuends ore avaellasble,
Computation aimultansows with input or ouwtput
materially increases speed of camputation.

The following information was received topa late to
be Included in the sbove outline:

U. 5. Department of Interior, Bonnewllle Power
Adminlstration

The system 15 utllized for the aolution of power
Plont operation probvleas. Use of the computer hos
been limited to solutlons of hydroelectric plont

The ongnetlc drum is approximately 12 inches in
dismeter, & Inches wide, and rotates at 1,000 rev/
min.

System price was $h5,000.

T™o engineers are sasigned for programelng,
operablon, and meintensnce.

System wos nccepted 28 October 1935,

operation problems. GSove consideration ia being
given toward the use of exiernal magnetic tape stor-
age o order Lo operate on more than one plani or
group of plants cutomatlenlly in order to spoed up
the program and elicinaie operator intervention.

WDIX G 15 g o
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BIZMAG

Bmdio Corporation of America BIZMAC System

MANUFACTURER
Badio Corporation of Aserlca

PFleture by Ordnance Tank-Automotive Commamnd

APPLICATIONS

Manufacturer
General purpose computer.
Government Sasple
Ordnance Tank-Automotive Command
Business type data procesaing, atock managesment,
requirements forecasting and eataloging.

NUMERICAL SYSTEM

Arithmetic aystem Fixed point
Instruction type Thres addreas

Data are organized in the RCA BIZMAC System in the
followlng manner:

Seven bits (6 information + 1 parity) comprise one
BIZMAC character (63 charscters including ten
decimal digits, 26 letters; control symbols; and
miseellaneous symbols). A variable number of relat-
ed characters preceded (on the left) by a control

symbol comprises an item [corresponding to a word).

A group of related items enclosed by control symbols
is a message (for handling as & unit on tape).

An instruction conslste of elght BIZMAC characters
interpreted as follows:

I:JErat.in-:n Variation MMdresgaes
A B C
B B ER EE ER

There are twenty-four baslic opermtlons which may be
varled by the varlstlion character to obtaln approx-
lmately 140 distinct combinations.

The computer may perform decimal and binary arith-
metlc operaticons. Operands are completely varlable
in length. A 32=character operand limitation 1s
neceseary in decimal sdditicn and subtraction where
an end-around carry ls possible and In sultiplication
vhere the multiplicand ie mleso restricted in the same
MADOET .«






S0RTER - Plature by Radie Corporation of America

INPUT

Medin
Card Transeriber
[Card to Magnetic Tape)
Tapewriter and Verifier
(Key to Paper Tape)
Paper Tape Transcriber
[Paper to Magnetisc Tape)

Inputs to all dats processing equipment via magnetic
tapes are at 10,000 characters/sec with blanks
eliminated by varisble word length. Ddrect paper
tape input to the computer is at LOO charncters/sec.

Speed
L0 cards/min

5,000 strokes/hour

200 char/sen

OUTPUT

Media
Electromechanical Printer
Magnetic Tape Transcriber

[Magnetic to Paper Tape)

Speed
%00 lines/min
20 char/sec

Trancoder 50 char/sec
[Magnetic Tape to Teletype Tope)

Doou=ent Printer 9 char/sec
[Paper Tape to Typewriter)

Transcribing Card Punch 150 char/min
[Magnetic Tape to Card)

Interrogation Unit 4 minfingquiry
(Magnetic Tape to Typewriter) (average )

With the exception af monitar print {wlu Oft= 11 fee

typewriter) the cutput of all high-speed data

procesaing equipment is magnetic tape: 10,000
characters per sscond with blanks eliminated by
variable word length.

CIRCUIT ELEMENTS ENTIRE SYSTEM

Tubes 5,000
Tube types 12
Cryatal diodes 1k, 500
Magnetic cores 28,700

The sbove flgures are for the Computer only.
figures depend on exsct egquipment complement.

Systen

Govrernment Sample
Ordnance Tank-Automotive Command
System has the following complement:

Tukbsea 30, OO0
Cryetal diodea T, OO0
Magnetic corea 35, 000
Transistars 200
Separate cablnets 470

CHECKING FEATURES
Parity
The BIZMAC code is deaigned in such a fashion that
each charocter of information econteins & redundsnt
parity bit for even parity checking. The various
devices in the system contsin hardware for extensive



ELECTROMECHANICAL FRINTER - Ploture by Radis Corporation of America

utilization of this feature. In the Computer,
information circulating internally or transferred
to and from tape is checked for parity.

Adder Comparison
The adder forms two sums (the second by using com-
plements of the operands). These sums must be equal,
or comparator alarms are registered,

Tape Checks

Input checks are provided to apsure that the proper
gequence of control symbols is sensed (marking the
beginning and end of messages). The first character
read in is checked to see that it ils one of three
permissible control symbols.

An output check 1s provided by an echo signal, which
i8 used to detersine that writing on tape has proper-
1y taken place,

Dual recording on magnetic tape 1s provided. Four-
teen channel tape permits the duplicete storage of
each bit.

Program Control
Checks are provided to insure that Lnstructione are
properly located, that drum switching ia correctly
completed, and that the flow of basic machine cycles
is sorrect.

Instruction Characteristice
Facilitles which are present for use In programs
include a verlfy lostroctlon for data comparlson;
and an overflov alarm usable Wwith decimal arithmetlic
instructions.

i

Computer Stop-Rollback Switech
This device is used to reduce mamial intervention
vhen certain types of errors are detected: parity,
sdder comparison, progrommed verify and owverflow,
econtrol-symbol sequence loncoming from tape. When
the switeh 1s in the rollback position a trunsfer
of cgntrol will be made automatically to a specific
drum line, permitting attesmpts to repeat the
affected oparation.

General
toly n partial llsting of checking features is
presented above. The RCA BIZMAC System makea exten-
sive use of hardware checks to insure the proper
operation of the aystem as a vhole. Many of the
checks are implieit in the design (e. g. no ernse
while reading) or explicit in special clircults
(e. g. parity checking).

POWER, SPACE AND WEIGHT
Fower, computer 5T.2 KW 50.9 KVA

Pl:l'llEl', alr cond. 5‘-!'] EH T-I-E KWVA
Bpace, computer 2,600 cu. ft. 3125 sq. ft.
Hﬂnﬂ‘] 'Ej-r cmf 1'2‘]:' il 1'1!-- lm lq. f‘t.
Weight, computer 26,500 1ba.

Capacity, air cond. 15 Tons

Government Sample
Ordnsnee Tank-Automotive Command
Power, entire system 60 KW
Powe=, alr cond. 900 EW



HEMOTE FRINTER - Pleture by RBadio Corporation of Americ

S8pace, entire system 252,000 cu. ft. 18,000 sqg. Tt two shift operation. A total of 33 technicians are

¥eight, entire system 500,000 lbs. required for englneering and maintenance. Mainten-
Capacity, alr cond. 230 Tons ance persoonel furnished under contract with ROA.
PRODUCTION RECORD RELIABILITY AND OPERATING EXPERIENCE
Produced 3 Government Soaple
Operating 3 Ordnance Tank-Automotive Command
Delivery time 15 Months Good time £53.68 Hours
Attempted to run time TTh.5
Operating ratio (Good/Attempted to run) O.B45
COST, PRICE AND RENTAL RATE it bt waciid 59 Bovadiie 1555 56 BE
Approximate cost of basic system $1,300,000. January 1957,
Bystem is availsbhle on a purchass basis only. Acceptance test Novesber 1555,
Government Sample
Ordnance Tank-Automotive Command FUTURE PLANS

Approximate cost of entire aystem {8 34,200,000, Gave b Baagls

(rdnance Tank-Automotive Command

FERSONNEL REQUIREMENTS Acquisition of the following is planned:
(ne magnetic tape to punched ecard converter
Daily Operation Tech ar Operatora 3
1-8 Hour shift 3 (oe random accesE EemOrY

(ne addltionsl computer
Maintenance services avmillable through BCA Service

Governsent Bample
Ordnance Tank-Automotive Comsand
Approximately 19 persons are employed, per shift,
for system operation not ineluding maintenance or
programming. A total of 38 persons are required for

Governmant Sasple
Crdnance Tank-Automotive Command
Detroit 9, Michigan



TYFEWRITER - Picture by Radis Corporation of America

Industrial Sa=ple
Radic Corporation of America
Data Center
Cemden, New Jersey

Assoclated Merchandiaing Corporation
Higbee Department Store
Cleveland, Ohlo

ADDITIONAL FEATURES AND REMARKS

Al equipment items in the ROA BIZMAC System are
designed to accommodate actusl data lengths.

All equipment items in the RCA BIZMAC System are
designed to permit equipment integratiom, 1. e.
central operation of all equipment including inter-
connection of Tape Statione and operating devices.
This means of integration permits parallel operation
of equipnent items onm "tight" schedule basis,

A separate equipment item, the Sorter, is provided
to rearrange information on magnetic tape., It is
provided to sert; merge and extract sald information
with provision for wariations of these beaic oper-
ations .

A separate equipsent item, the Interrogation Unit,
is an optional part of the system, It is & search
and print-out device which permits prompt access to
any message stored on any Tape Statlon within the
RCA BITMAC Systam.

The BIZMAC Computer has definite operating
advantages:

43

Random composition - read-in.

Random compositlon - write-out.

Full algebrale decimal add, subtract and multiply
and blonary add and subtract using varlable length
operands are possible.

Magnetle tape and drm memory storage of programs
with sutomatic program input from drum memory.
Automatic rollback function to permlt correction of
transient errors.

Three address lnstruction code with operating
varlations provided per instruction.

Addressable character extract.
Linsar-time-dependent transfer of data.

Autometic zero suppression.

Specific lnstructicn provision for handling subrou-
tines.

Ability to write on tape vhile computing or resding
(3imtanecus Write Instructiom).

High speed paper tape input of 400 characters per
second.

Fifteen addressable universal tape trunks, each can
be used elther as an Input or output trunk.

Ability to read into High S8peed Memcry in compreased
data form. (Linear Read).

Government Sample
Ordnance Tank-Automotive Command
Advantages of system Llnclude:
Centralized coatrol of entlre system
Specinlized sorters and collators
Reference tapes permanently mounted on statlions

BIZMAG



TAFEWRITER & VERIFIER (Key to Puper Tape) - Picture by Redio Corporantion of America

Autometle tape statlon swltehing varisble item length, variable items per message to
Variable data length within Iindividusal item, sinimize storage.

BLIMAC Ly




=

INTERROGATION UNIT (Magnetic Tape to Typewrditer) - Plcoture by Radio Corporstion of Americs
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DOCUMENT PRINTER (Paper Tape to Typewriter)] = Pleture by Radio Corporation of America

CARD TRANSCRIBER (Card to Magnetic Tape) = Plcture by Radlo Corporation of America
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BURROUGHS E IO

Burroughs Series E Desk-size Electronie Digital
Computer

MANUFACTURER

Burroughs Corporation
ElectroData Division

Meture by Burroughs Corporation

APPLICATIONS

Mamufacturer
Selentific and business

Government Sample
Army Ordnance Corps, Frankford Arsensl
Along with other systems the E10l is being
utilized in the following flelds:
Field Service Hatlicoal Stock Accounting
Fire control lnstouments

Cage accounting
Production control

Poyroll asccoounting
Internal arsepal accounting including fiscal
Budget, property and cost accounting
Sclentific computations in the fleld of fluld
dynamica, interlor ballistiecs theoretical physics
and certaln aspects of muclear physics.
Industrial Sample

The First Batlonal City Bank of New Tork

Banking procedures.

GES E10L

United Adreraft Corporation
Solution of englneering and research probless.

NUMERICAL SYSTEM
Internal mumher aystem Pulse coded decimal
Decimal digits per word 12 plua aign
Decimal digits per instruction 3

Instructiona per word 1
Instructiona decoded =7
Instructions uwsed 27
Arithmetic system Fixed point
Instruction typs One asddresa

Nusber range =10(1-10 -1_1} €n € +10(1-10")

ARITHMETIC UNIT

Ml erosec
Add time (includ. stor. access) 50, 000
Mult time (includ. stor. access) 250, 000
DMy time (inelud. stor. access) 250, 000
Construction Vacuum tubes and dliodes



Aritheetic mode Serind

Timing dynchronoua
Operation Jequential
STORAGE
Medin Worda Microaes Access
Magnetic Drum 220 B,500 Avg
Faper Tape
INPUT
Medis Spead
Keyboard Manual
Paper Tape 0.% see to resd
OUTPUT
Media Speed
Printer (Sensimatic) 2k dec dig/sec
Paper Tape 0.55% sec to punch

CIRCUIT ELEMENTS ENTIRE SYSTEM

Tubes 160
Crystal dlodes 1,600
Separate cablnets 3

CHECKING FEATURES

Mug-in elrcultrcy
Marglnal voltnge checking
Internal program checklng

POWER, SPACE AND WEIGHT

Power; computer 3 KW
dpace, coapubter Desk-size
Welght, somputer 1,800 1bs

PRODUCTION RECORD

Produced 1
In production 20
Operating &1
m order 20

Delivery time, approx. 2 Months

COST, PRICE AND RENTAL RATE

Approximate cost of basic system 253,000
Approximate cost of additional equipment $10,000
dpproxl=ate rental raete of basle system
month

Approxioate rental rate of addlitional equipment
$200/menth

& 1,000/

L

PERSONNEL REQUIREMENTS
Manufncturer

Duily Operaticn Engineers
1-8 Hour shift 1
2-8 Hour shifts 1
3-8 Hour shifte 1

Servicee on A service call basies

Industrinl Sample

Hew York University
System is meintained by manufacturer. Gystem Lls used
by various persons in the College of Englneering, who

do their own opereting.

RELIABILITY AND OPERATING EXPERIENCE

New York University
Average error-free munning perlod
Acceptance test 5 January 1996
Univerality of Rochester
Acceptance test 1 April 1956

55 hours

INSTALLATIONS

Government Sample
Army Ordnence Corps Frankford Arsenal
Philadelphia 37, Peonneylvenis
Industrial Sample
All-American Engineering Company
Wilmingtcon, Ieleware

Boelng Afrplane Company
Seattle, Washington

The Dow Chemical Company
Texns Divisiecn

The First National City Bank of New Tork
55 Wall Street
Wew York 15, New York

Hew York University
University Helghts
New York 55, Hew York

Usiited Alperaflt Eurpﬂr&tlan’ Regesrch Department
East Hartford 8, Connecticut (5 systems)

University of Rochester
Computing Center
Rochester 20, New York

ADDITIONAL FEATURES AND REMARKS
Fleture shows cptlonal punched tape iloput unit.

BURROUGHES E'
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