MIDAG

Michigan DMgital Autematic Computer

Fleture by University of Michigan

APPLICATIONS

Sclentific calculation; simulation; mathematical
regearch by msericsl solution of eguations fmvolwv-
ing simdtaneity, complex roots, high order differ-
entiala, elgenvalues, eigenvectors, partials,
boundary values, caloulus of varlstions.

NUMERICAL SYSTEM
Internal number system Blnary
Binary diglts per word Ly plus sign

Binary digits per instructiom 45

Instructions per word i
Inptructions decoded 19
Instructions used 1T

Arithmetlic system
Instruction type

Number rangs
A standard machine word contains a sign and 11

Flxed polint
Three address

0, +& L1

)
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MANUFACTURER

University of Michigan
Enginesring Research Inastitute

decimnl or sexndecimal charscters.

ARITHMETIC UNIT

Microsec
Add time (exclud. stor. access) Ls
Mult time (exclud. stor, scoess) 2,208
Div time (exclud. ator. access) 2,208
Construction Diodes and vacuum tubes
Basic pulse repetition rate 1 Mc/sec
Arithmetic mode Barial
Timing Synchronous
Operation Sequential
STORAGE
Mcroses

Medin Words Access
Mercury Delay Line (Technitrol) 512 192(Avg)
Megnetic Drum (ERA) 6,144 536

The drum is used as an suxiliary storage. Average
asccess to the first word on & track is 3,400 micro-



se¢, and access to the next 31 words 1z 538 microsec,
The drus ptorages capscity will be loncreased to
2,576 vords of LE bits each.

INPUT
Hedin Speed
Paper Tape (Flexowriter) 10 char/ses
Keyboard [Flexowriter) Manual
Paper Tape (Ferranti) 200 ehar/sep
Magneotic Tape B0 char/ses

Ome character requires b bits for decimal or sexn-
decimal input and & bits Tor alpha-pnumerie {nput.

OUTPUT

Speed
10 dec dig/sec
10 dec dig/aec
1 dot /432 mlcrosec
LAG char/sec

Media
Puper Tape (Flexowriter)
Printed Punge (Flexowriter)
Oscilloacope
Magmetlc Teps

CIRCUIT ELEMENTS ENTIRE SYSTEM

Tuhes 500
Tube types I
Crystal diodes 20, 000
M fferent plug-in unite 30
Separate cabinets B

Two typeas of tubes are used in the central computer;
other typea are used in the drum syatem, tape units,
and input-output staticns.

CHECKING FEATURES
Flxed
Odd-even parity on seroury storage and drum,
Optional
Odd-even parity on tapes.
Autcmatlc transfer summing for drum and tapee.

POWER, SPACE AND WEIGHT

Power, computer 25 KW

Space, computer 260 eu 't 05 g Tt
Pawer, alr cond. 10 EW

Space, alr cond. 96 ou £t 12 g Tt
Capacity 10 Tons

2h3

PRODUCTION RECORD

Hurber prodisced 1
Humber in eurrent operation 1

PERSONNEL REQUIREMENTS

Dally cpernticm Mo. of Eng. Ho. of Tech.
Three S«hour shifts 3 &

Engineers and techniclans slso do development work,

RELIABILITY AND OPERATING EXPERIENCE

Average error free running period 1£ hours
Cperating ratio 0T

The operating ratio is defined as Good Time/
Scheduled Time.

The average error free running period s estimated
end [s based on the longest problem performed.

ADDITIONAL FEATURES AND REMARKS

MAGIC systesm of automatie progromming (utility
Erograms , translation and cmvemimsﬁ

Pregent-address relative instructlons

Bage counter (B-box)

Built for possible expenaion af opersation.

INSTALLATIONS

University of Michignn
Engineering Research Instltute
Willow Run Research Jenter

Ypeilantl, Michigan

MIDAC



MINIAC C,II

MANUFACTURER

Marchant Caleulators; Incorporated

Plcture by The Atlantic Refining Compeny, Incorporated, Dallas, Texas

APPLICATIONS

The Atlantlc Refining G
Selentifle and engloeering. The Model I mnd the
Model C are Identlical in most respects.

NUMERICAL SYSTEM
Model C Model IT
Internal number aystem Bin coded deo Bin codead
and Hexs des
Iigits per word 10 decimal 10 decimal
HMglts per instruction 20 binary 10 decimal
Instructions per word 1 1
Instructions decoded &T T1
Arithmetic system Fixed polnt Fixed point
Instruction type Cne address (ne address
Number range =1 €n <+l

The &7 instructions include 30 add, subtract and
compare commands, The machine sddresses are octal,
There are binary and decimal sddition ccemands,

TAg 0 LI
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ARITHMETIC UNIT
Includ, 8tor. Acceas Exelwd, Stor. Access

Microsec Microsec
Average Mawedmim
Add time 11,200 21,200 50
Mult time 24,300 &1,400 13,600
My time 25,600 &3,200 1k, 800
Construction Vacuun tubes
Basie pulse repetition rate 300 Ko/sec

Arithmetic mode Berial

Timing Synchronous (eclockl
channels on the drum

Operation Bequential

The add time, excluding storage access, given above,
ie equivalent to 5 word times. The operand and
Instruction times are included in all the abowe
valuss .,

STORAGE
Microsec
Medis Werds Diglita Acoess
Magnetic drum 4,096 10 plus sign  1,200-10,000

256 wards, 2,500 microsec average access, is optional.



INPUT

Speed
600 char/min (6 channel

Medin
Paper Tape (Flexowriter)
tape )

Keyboard Manual
Loading 4,096 instructions would take approximately

TO mioutes.
OUTPUT

Madin Bpead
Paper Tape (Flexowriter) GO0 dig/min

Spare Flexowriter can also be used for the separate
preparation of data and programs,

CIRCUIT ELEMENTS ENTIRE SYSTEM

Tubes B50D
Tube types T cover 95%
Crystal diodes 2,000
Separate cabloets 1L

There are 75 types of plug-ins at $10 sach.

S50% of the machine uses T types of plug-ins.

The major types of tubes are the 5963, 5657,
17BHT, 12ATT, 5965, 5915, 2I2l.

A cold weter supply and & desk for the Flexowrliter
is included.

CHECKING FEATURES
Timing clrcults
Twenty Jacks for applying marginal voltages
POWER, SPACE AND WEIGHT

Power, computer 5 KN, 220 volt
Space, computer 91 cu ﬂ:]: 20 sq £t

Space; alr cond. Dimensions 4.5 X 4.5 x 3.5 £t
plus desk

Weight, computer 2,000 1ba

Capacity, air cond, 2 Tons

Designed for cooling by water between 60° mnd 65°F.

PRODUCTION RECORD

1 Model C and 1 Model IT
Operating 1 Model € and 1 Model IT
Delivery time & Moothe

COST, PRICE AND RENTAL RATE

Approximate cost of basic system 5 5 D00
Approximate cost of Flexowriter 2,950
Approximate cost of Spare Flexowriter § 2,950

PERSONNEL REQUIREMENTS

Produced

Dnily Operation Engineera Tech and Operators
One H-Heour shift i | 1
Two S-Hour ahifta 1 2
Thres H-Hour ahifts 1 3

RELIABILITY AND OPERATING EXPERIENCE

Atlentic Refindng Company, Philsdelphin - Model ©
Averasge error-free running periocd 12 hours

(50% of 8 hour days are perfect)
Good time LO3

Attempted to run time L2
operating ratio (Good/Attempted to run) 0.91
Figures based on pericd 20 July 1956 to 11 October
1956

Acoeptance test 17 October 1956

Preventive maintenance scheduled is 2 hours/week.
Atlantic Refining Company, Dallas - Model IT
Average error-free running period 2=10 hours
Good time 1,157 hours
At to run 1;482 hours
Operating ratioc {ﬂmﬂ,.l’ﬁtt-:m‘ptld. to ran) =~ 0.T6

Fleture by The Atlantic Refining Company, Incorpor-
ated, Palledelphis, Pennsylvanla

Figures based on pericd Jamuary 1956 to November 1956
Acceptance test 1 March 1955

FUTURE PLANS

Atlantic Reflning Company, Phlladelphils
Optlical tape reader
Magrnstie tape
Atlantic Refining Company, Dallas
Optical tape input is partislly completed, opera-
tion to begin in 1957.
Incorporation of a Moseley system, to have the
following items:
Tape Translator
XI-Y Recorder
Character Printer
Curve Follower

INSTALLATIONS

Mcdel C:

Atlantic Refining Company

260 South Broad Strest

Fhiladelphia 1, Pennsylvanla

Model II

Atlantic Refining Company

Regearch and Development Laboratory
4500 W. Mockingbird Lane

Dallss, Texas

ADDITIONAL FEATURES AND REMARKS

Atlantic Refining Company, Philsdelphis
Fost scceas loop
B-box
Moimm slze, general purpose computer

MINIACZ C IT



MOBIDIC MANUPACTURER

Mobile Tigital Computer Electronle Systems Erum, Sylvania Electric
Produsts, Incorpora

MAGNETIC TAPE
CONTROL INPUT OUTPUT

CONSOLE

POSSIBLE LOW

SPEED
HIGH SPEED MAGNETIC MEMORY
CORE MEMORY ol l l
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PLUG-IN PACKAGE TEST
UNIT A& POWER DISTRIBUTION

&R
CONDITIONER ARITHMETIC

UNIT

FOSSIBLE FUTURE
MAGNETIGC CORE MEMORY

Pleture by Electronic Bystems Divieion, Sylvania Electrie Products, Incorporated

Conetruction Transistors

Arithmetic mode Parallel
APPLICATIONS
Timing Primarily aynchronous
Menufacturer Operation Sequential
Mlitary fleld uae.
AL SYSTEM STORAGE
NUMERT s Media Words ts Microsec Access
Internal number system Binary Megnetie Core 4,006 38/ word 8
Binary digits per word 38 h — ble of 1
Binary digits per instruction 6 - mash = oxpabls of ancepting n magnetio drum,
Instructions per i 1 Additlonal magnetic core storage unite may be added
Arithmetic system Pixed point if desirable.
Instruction type One address
Nurber range -{1-2':'5] to ffl-?_}ﬁ}
Benaidabin 1 Larath and dodhls e g The system 18 to be equipped with paper and magnetic

tape and eleptric typewriter input medis,
ARITHMETIC UNIT

I: Time :I Microses OUTPUT
Add [includ. stor. access 16
Mult (inslod, stor. scoess) 50 The aystem is to be eguipped with paper and megnetic

Div (includ. stor. access) 150 tape and electric typewriter cutput media.

MOBIDIC i



CHECKING FEATURES

Parity check on atorage unit. Marginel check on all
elircuita. Owverflow check in arithmetic unit.

POWER, SPACE AND WEIGHT

The complete computer, locluding elr condltlondng
nod console will be mounted lo a stendard milltery
traller.

PRODUCTION RECORD

In production 1
On arder 1
Delivery time 35 months

27

RELIABILITY AND OPERATING EXPERIENCE

Manufaoturer
Dealgned for extremely high relisbility under
battlefield conditione.

INSTALLATIONS

Mobile. Presently located at Electronle Sywiens
Divielon, Sylvania Electric Products, Incorporated,
Weltham, Massachusetbs

ADDITIONAL FEATURES AND REMARKS

Moblle and ruggedized for silitary use
Expandable word length

Expandable memory capacity

Expandable input-cutput capacity.

MOBIDIC



MODAC 404

Mountain Systems Digital Automatic Computer

MANUFACTURER

Alrborne Instruments Laboratory, Incorporated (Parent)
Mountain Bystems, Incorporated

...'h"h.

Pleture by Reader's Digeat Association, Imcorporated, Condensed Book Club

APPLICATIONS

Btatistical and business data processing, acoounting,
coding emd controla,

NUMERICAL SYSTEM

Internal mmber system Binary coded decimal
Decimal digits per word &
Decimal digits per instructiom 2
Instructions decoded 8

Arithmetic system Fixed point
Instruction type One Addreas
Humber rangs 0 to 999,509

Programming aystem is designed for special applica-
tion. Operatiocns include addition, subirsctiom,
unit entry, bulk entry and tranafer.

ARITHMETIC UNIT

Influd. Stor. Accesa Exclud. Stor. Accsas
Mecroasc Micropes
Add time 25,000 2l
Constraction Yoacoumum tubes
Basic pulse repetition rate 150 Ec/sec

Arithmetic mode Berial
Timing Asynchronous
Operation Bequential

The addition time given sbove is for the addition of
two G-digit decimal mumbers.

STORAGE

Microass
Hedia Words Digite Acceas
Magnetic Drum 20,000 120, 000 25,000

Access time given above 1s average. Bystem stores
500,000 bioary digits in 50 milliseconds access time,






MODAGC 410

Mountein Systems Digltal Automatic Computer Model 410

MANUFACTURER

Airborne Instruments laboratory, Incorporated (Parent)
Mountain Systema Incorporated

APPLICATIONS
Buainess Dats Procesaing

NUMERICAL SYSTEM
Intermal nusher system Decimel - Excess 5

DPeglonl diglts per word 10
Arithmetic system Fixed paint
Ingtrustion type One address

Humber range d ta 10 deeimal digits
Frogram 1s stored Lptermally and on tape.

ARITHMETIC UNIT

Microgen
Add time {exclud. stor. access) GO0
Mult time (exelud. stor. mccess) T 00
Mv time (exelud. stor. nccess) T 5 GO0

Conetruetion Vecuum titbes, mag-

netie elements and

diodes
Sumber of rapdd acceas word
regieters 50
Basic pulse repetition rate 150 Ko/sec
Arithmetlic mode Gerial
Ti=lnog Asynehronous
Operation Sequential

Computer is serisl with buffer storage.

STORAGE
Microsec
Media Words Accesa
Magnetic Drus 5,000 Ty 200
50,000 decimal digits stored.
Buffer storage Ln magnetic cores.
INPUT
Media Speed
Punched Tape 00 char/faec
Punched Cnrdas £00 cards,/min
OUTPUT
Medla Speed
Punched Tape &0 char/sec
Punched Cards 600 cards min

CIRCUIT ELEMENTS ENTIRE SYSTEM

Tubes B0
Tube types 3
Crystal diodes D000
Magnetle elements 1, G

L1
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3
2

Humber of differsnt plug in units
Huzmber of separate cablnets

CHECKING FEATURES

Nu=her checks
Address checks
(iid pumber check

POWER, SPACE AND WEIGHT

Power, coamputer L KW
Gpace, computer 40 eu £t, 20 aq £t
Weight, computer 1,000 1bs

PRODUCTION RECORD

Produced 1
In oparatlion 1
Delivery tims 10 Montha

COST, PRICE AND RENTAL RATE

Approximate cost of basic system $120,000.
Price ilncludes input and cutput egquipsent described.,

Other equipment dependent upon apeeific application.

PERSONNEL REQUIREMENTS
One operator required during operation.

INSTALLATIONS

Readers Digest Assoelation; Incorporated
Condensed Book Club
Fleapantville, New York

ADDITIONAL FEATURES AND REMARKS

Bpecial translater or converter feature reads an
abbrevietion on & punched card, looks up correspond-
ing code from & list of 5,000 and punches a code
number into the same card at a reading and punching
rate af SW PET minute.

High speed tallying feature performs 1,540,000 unit
additions per howur into eelected regleters.

Transactions, from a total of 4,000 categories, can
be read at random and added to an appropriate one of
4,000 reglsters.
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MODAC 414

Mountain Systems IMgltsl Automatic Cooputer Model L1k

MANUFACTURER

Adrborne Instruments Laboratory, Incorporated [Parent)
Mountndn Systems, Incorporated

APPLICATIONS

Repderta IMgest Associstion, Ineccrporated
Large scale translstlon, statlstical processing and

general purpoae compatation.

NUMERICAL SYSTEM

Internal mumber mmiea Blnary coded desima]
and mlphanumeric

Decimal diglts per word L
Declimal diglts per instruetion 2
Inatructions decodsed 1=

Arithmetis ayatem
Inatrustion type

Fixed podnt
ine sddress (for

general purpose
applications )

ARITHMETIC UNIT
Inzl. Stor. Access Exelud, Stor. Access

Mieroges Microaec
Add time B, 000 288
Mult time B, 000 8,000
v time 8,000 8,000
Comstrueticon Yecuur tubes and megnetlc cores
Arithmetic mode Serlal
Tizlng Amynehronous
Operation Sequentlal

Compurrent for punched cawvda im any
of thres sodes.

The miltiply mod divide times glven above Include
re=record Lime,

STORAGE
Microsec
Medin Worda  Characters Access
Megretic Drum 1 DO B OO0 8,000
Megretic Drum L 24 516
Megnetic Cores 2 1z 288
INPUT
MHedis Speed
Punched Cnrds 360 enrds,/min
Papar Tape

Faper Tape 18 used for report programming and
teating.

MODAC 414 252

OUTPUT
Madia Speed
Punched Card 360 cards/min
Puper Tape 20 char/sec

Punched cards are used for transletion and paper
tape flor reports.

CIRCUIT ELEMENTS ENTIRE SYSTEM

Tubes 2,000 {approx)
Tube types 3 (major)
Cryatnl dicdes 3,000 (epprox)
Magnetic cores 296

CHECKING FEATURES
Ddd-even checka on numerleal ealeulations are used,

POWER, SPACE AND WEIGHT

Fower, computer 2 KN
Bpace, computer 240 cu £, 4O ag £t
Welght , computer 54000 1bs

PRODUCTION RECORD

Produced b
Operating 1
Delivery time 12 Monthe

COST, PRICE AND RENTAL RATE
Approxisate cost of basic system $150,000.

PERSONNEL REQUIREMENTS

Ially Cperation Englnesra Tech and Operators
Coe B-hour shift #] 2

RELIABILITY AND OPERATING EXPERIENCE
Acceptance test October 1956,

INSTALLATIONS

Reeder'n Ddgest Asscclstion, Incorporated
Condensed Book Club
Fleasantyllle, Kew York
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