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gtandards Electronic Autcomatic Computer
General Purpose Sclentific Calculator

MANUFACTURER

Fational Bureau of Standards
U, 8. Department of Comserce

PFleture by Naticoal Bureau of Standards

APPLICATIONS

General data processlng, sclentiflc calealation and
enginesring development.

ARITHMETIC UNIT
Internal number system Binary
Einary digits per word 4 plus algn
Binary digite per iostruction 5
Instrucstions par word 1
Instructions decoded 16
Instructions used 15
Arithmetic system Fixed Foint
Instructicn type Three or four address

Baber rangs - (& = %) 4o + (§ - 27¥)
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NUMERICAL SYSTEM
Incl. Stor. Access Exclud. Stom Access
Mlerosec Microsec
Ad time 192 - 1,540 LB
Mult tims 2,300 = 3,600 2,112
My time 2,300 = 3,600 2,112

Construction Oermanium diodes; delay lines, pulse
transformers

Rapld access word reglsters 3

Basic pulse repetition rate 1 Megacycle/sec
Arithmetic mode Berial

Timing Synchranous

Operatiocn Bequentlal



FPicture by National Bureau of Standards

STORAGE
Microsec
Media Words Digite Acomas
Acoustic (Mercury) 1,02k kg,152 216{avg)
Electrostatic (CRT) 1,00k k9,152

Magnetic Tape

static storage is 60 microsec. Acoustic and

electroatatic storage may be used together in com-

putation.

INPUT

Media Speed
Eeyboard (Flexowriter) Manual (Max 10 char/sec)
Paper Tape (Flaxowriter) 10 Char/sec

Papar Tape (Potter) 150/600 char/sec{Photoslsctric)

Magnetic Wire{Plerce)] 65 words/sec (New unit)
Magnetic Tape
Magnetic Tape
Punched Card

§,500 words/sec (Multichannel )
330 char/sec

12
2k,000 52 x 2k x 10° bits/
unit

._qufmurmluntmﬁxlﬂjmm;rmtw

8 x 6 x 10° bits/unit. Magnetic tape speed is 60
I'Ht-fllh Average effective acceas time to electro-

135 words,/sec (Single Channel)

OUTPUT

Media
Printer (Flexowriter) 10 t:liralm:
Faper Tape (Flexowriter) 10 char/sec
Paper Tape (Teletype) 58 char/sec
Paper Tape (Sorcban) 20 char/sec
Magnetic Wire (Pierce) 65 words,/sec
Magnetic Tape 135 words,/sec
Magnetic Tape §,500 words,/sec

CIRCUIT ELEMENTS ENTIRE SYSTEM
Tubes 2,229
Tube types Hh
Crystal diodes 23,271
Magnetic cores TES
Transistors i
Separate cabinets 29

GANS and GAKS used parmanently. Magnetic cores
used in delay lines.

CHECKING FEATURES

Flxed
Parity check for acoustlc storages.
Parity check for electrostatic storage.




POWER, SPACE AND WEIGHT

Power, computer 24 KA

Power, air cond. 5.76 KM T.2 KVA 0.8 PR
Jpace, cosputer 680 eu. rt. 85 sq. rt.
Space, alr cond. TT eu, FE. 1T =g. I't,

5,000 1bs,
1,500 1bs,

Welghtl, computer [Central Machine)

welgnt, ALF cond,

Oimensions of computer mre 5 x 1V £t. Alr conditiop-
er measures |0 % 51 % 55 inches. Floor space for
cgmputer pontrol conscle, memories mnd auxiliemries

iz 1,585 sg. I't. Floor space for alr conditioner

and power supplies iz 225 sg. £t.

PRODUCTION RECORD

rroduced 1
Gpernting 1

PERSONNEL REQUIREMENTS

Tech and
Deily dperation Engloeers Jperators
1-8 Hour shifts 5 T

Approximately 30 mathematicisn-coders operate the
zachine, The englneering staff epends approsimeately
one half of their time on eagineering development of
nacnine modificatione and new auxilisry equipment.

RELIABILITY AND OPERATING EXPERIENCE

Average error-free running perilod 5 hours
Good time L, 8TT hours

Attempted to run time 5,786 hours

Operatiog ratlo [Qood/Attexpted to rum) O.E3
Flgures baged on perlod 26 Aug. 55 to 1k Sept. 56

Apceptance test  May 1953

The above flgures are for system rellebllity and
ioclude the SEAC and all 1ts suxiliary squipmeantis.

INSTALLATIONS

Hatiopal Buresu of Stapdards
. 5. Department of Comperce, Washiogton 2%, D. 2.

ADDITIONAL FEATURES AND REMARKS

System has two counter regleters which may be used
for program asquenclog and address bese ounbers.
See DYSEAC
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Hational PBureay of Standards
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AFPLICATIONS

General purpose sclentific computation, research in
numerical asalysis computing methods.

NUMERICAL SYSTEM
Internal number system Binary
Binary digits per word 3T incl. eign

Binary digits psr instructiom 56

Instructions per word 1
Instructions decoded 1%
Instrustions used 13
Arithsetic system Fixed point
Instruction type Four address

Number range -{l-z'ﬁjmﬁl-a':‘ﬁ}

Bloary polant lles between slgn and sost slgnificant
digit., Arithestic is dooe with absolute walue and

TAC

310

MANUFACTURER

Hatlonal Bureauy of Standards
U. B. Department of Commerce

elgn. The fourth sddress controls an optlomal
Jusp and selects the auxiliary deviceas.

ARITHMETIC UNIT
Incl. Btor. Access Excl. Stor. Acceas

Microsec Microsec
Add time an e
Mult time =58 296

Dlv time HNot a logical operation

Construction 9 tubes/register

Bapld access word reglsters 3

Basic pulse repetition rate 125 Ko/feec
Arithmetic mode Farallel

Timing Synchronous

Operation Sequential



Auxiliary equipment seynchronous, competer halts
and waita for signal. The storage access time
ineludes the Lith addrsss reference., Thers are 57
parallel registers in the arighmetic unlt [ thres
input addera), System uses simultanesus carry
and static storage of the addend and the augend.
Germanium diodes (semi-conductors) for logical "and”
and "or" circultry.

STORAGE
Mierocaes
Hedis Worda Digita Aceeas
Electrostatic (CRT) 2585 5,584 B

Magnetic Drum 8,152 }.'IJ.:.E'!E 17,000

The regeneration time oo the electrostatic stormge
unit 18 P microseconds. The 4mm mccess time is
glven for ma Gh-word block transfer. The drum
transfers in blocks of 6k, 52, 16 or & words.
Avernge time of transfer for less than a Ah word
block is 15,000 microsec.

INPUT
Media Speed
Punched Cards (IBM) 240 cards/min
Eeyboard Manunl

Eleven words may be punched on esch card. The ksy-
board is adapted for code checking.

OUTPUT
Media Speed
Punched Cards 100 cards/min
Tabulator [IBM 402 ) 80 lines/min
Typevwriter 30 words,/min

Twenty=four words per card say be punched on owtput.
The tabulator 18 a decimal output deviee, printing
T2 charscters per line,

CIRCUIT ELEMENTS ENTIRE SYSTEM

Tubes 2,500
cryastal diodes b, 000
Separate cabinets &

Figures are approximate. The 4 cabinets do mot
include input-output equipment.

CHECKING FEATURES

Fized
Ho interlocks or transfer checks are used.

Optioaal
Parity check on drum transfers 1s controlled by &
toggle switch., Breakpolnts may be stored on non-
comsands to halt machine when less of contraol
DCCUrs .

POWER, SPACE AND WEIGHT

Power, computer J0 = 35 KW

Power, alr cond =0 HP

Space, computer System occuples a room 17 x 31 ft.
Capacity, air cond. Two 10-Ton unite and a 5,000
eu. ft./min, fan.

PRODUCTION RECORD

Produced 1
{perating 1

COST, PRICE AND RENTAL RATE

Approximate cost of basic system $400,000
Heontal rates of additional equipment

IEM equipment #750/month
The rental charge for wse of the computer and
suxiliary equipment is $40/hour. The rental rate
doss oot apply to use of peripheral equipment
when not connected to the computer. Such additionnal
use ia free.

PERSONNEL REQUIREMENTS

Tech and
Iaily Operation Engineara Operatora
2-8 Hour shifts a 3

The % technical operators are utilized half-time,
Indergradusates are hired for techniecians, ensglneera
are full time. Programers are tralned as operatars
of the computer, and are expected to disgnose
computer fallures as an ald to the maintensance of
the syatem,

RELIABILITY AND OPERATING EXPERIENCE

Average error-free running pericd 25 minutes
Good tlme ToG hours
Attempted to run time 958 hours

Operating ratio (Oood/Attempted to run) 0.85
Figures based oo pericd 1 April 56 to 30 Juoe 56
Acceptance test March 1951

FUTURE PLANS

It 18 proposed to replacse the alsctrostatic memory
with a magnetiec core ayetem, esploylng non-
destructive read-out. Auwlliary equipment to be
added includes a high-speed printer, of 600 lines/
min., and two magnetlc tapes of the Unlservo Type.

A syetematic replasement of the selenium power
aupply rectifiers with ailicon 18 being undertaken,
At B longer range, expansion af the memory to a
capacity of 16,000 words, all sagnetic core, is
being planned, but dealgn will oot be campleted
for many months.

INSTALLATIONS

Univeralty of Californla
Depariment of Mathematics
Fumerlcal Analysls Research
Los Angeles 2h; California

A
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