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TIE WHIRIN DD I COMPUTER

I. Ceneral Desgcrivntion

’

Until late 1951 the Digital Computer Laboratory at MIT
operated as a division of the Servomschanisms Laboratory, which was
establisiied in 1940 to develop automatic control systems and mili-
tary fire cohtrol. The work in qo:vomachan sm3 led naturally into
digital computers for real-tine contvol aepplications, where the
"logical nature and performance requirsments of the job are often R
beyond the capability of amazlog systoms, Ia 1951 the Digital Com-
putsr Laboratory became an indepéndan% laboratory in the Electrical
Epgincering Department for ressarch apd development in digitdl COM-=
puters and their application to‘enginaaring. both industrial and
nilitary. ‘

Project Whirlwind, sponssrasd by the 0ffice of Naval Ressarch
in the Digital Computer Leaboratory, effected the‘successfulyoperation
of %he Whirlwind I digital compuber in NHovember 1950, The basic logie-
cal plans of the machine hed been published iz 1%47. During the inter-
vening three years, componands wey doveloped, basic eircuits werse
esbablished, and the mochanical oot glectrical details designed.

s

Vhirlwind I is a bigo~noosd oleetronie digital compuber in

“ Py

which pombers are ropresented by s~ouns of short electrical impulses,

o

Computations are carried euﬁ in t:o sizary-nunber system, with a

basic veglster lengih of sixtoen viaary digiss (equivalent to aboub

5 decimal Qigits). For general mauthomabicsl work, it is possidle for
tho computer o handle auwbers hzving a lenghbh which is a multiple

of the gvandand 16-4liglt register. *

Instructions and date ars Sransferved from Flexowriter per-

forated peper tape via a Ferranti vhotosloebric tape reader into an

internal high-speed megnetic core siorage. Eaeh dlgit of each siorage
regicter consists of a particular mognetic core; whether a *0° or 2
¢1¢ is stored dcpends on the direciicn of magnetization of the cors,

Since readout of the cores is destiuctive, each storage access cyels

includes a read and a rewrite or wribte, depending on whether the old

irformation is to be left in ths register or nsw information i2 %o

be ipssrted, Tims is pot a coordinzte of the information: therefors,
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evory memory locatlon is accessible in an squal length of time. Ex-
ternal magnetic tape and magnetic drun systoms supplement the internal
core storags. -

Whixlwind I.usos parallel-Aigit transmission over a dbus
system which provides one channel for cach binary digit of tho 16-digit
register. Each major unit of the computer can transmib digits to and
receive digits from this bus. Tho operation of the various cutput and
input gates between the bus and units of the computer is controlled ia
the proper sequence by a central conirol element,

The basic impulse rate {pulse-repetition frequency) for
gerneral opsration of the computer is 1 me; pulse duration is 0.1‘gseco
Within the arithoutic element, tho impulse rate for multiplication and
ahifting is 2 me.

Terminal equipment consists of Flexowriters for direct
typing and paper tape punching sud for delayed (via magnetic tape)
typing and papor tape pumching, photoeleciric and mechenical devices
for reading from punched paper tanus, Tive magnetic tape uaits, two
magretic drums, oscilloscopes ané o camsra.

II., Summary of ¥hirlwind I Speceilications

STORACT {18-DIGIT UORDS)

¥agnetic Core Storage {(KS):

2 banks, each having 1024 c¢ores par digit plane; access time,
8 psec, -

Awriliary Drum Storaga:s

12 groups each of 2048 rogisters oa msgnetic drum; single word
or block traansfer to and from 1S; average access time to single word or .
block: 8.5 msec within a group, &7 usec Yo gelect mew group; bleck
transfer rate, 32 Msec/word.

Buffer Drun Storage

The buffer magnebtlc drum is used both for auxiliary storage
and as buffer storage for specisl imput data, The programmer is per-
mitsed to use only 6 groups each of 2048 registers (groups 2, 3, 4, 5,
&, and 7) for auxiliery storage. The buffer drum is similar to the
auxiliary drum in physical structure,
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Tost Storaze:

32 togzle~gwltch registorz; 5 flip-flop rogisters {inter-
changeable with any 5 toggle-switch reglsters).

SPEED {IN IT{CROSECONDS)

Aaditlon:
To get ons number frox XS, add it to one alieady in ABcooec00ld
To get two numbers from IS, add them, and trvansfer
answaT B0 MSouseeecureaciastcioncrosscssoncecosescsnccisscssnsoescascsol
Multiplication and Roundoff:
To get one number from M5, multiply it by one already in

AEOIO".?.O..O‘OII.‘0.000...0--‘.0-ao‘......0hl....OOCOOOI....COOQ.“O36u43
To get two numbers from IS, multiply them, iransfer

prl)duct to Msocolcooooootooooooa:0»59-:0‘--.boeu0ooc.o«occodtq.oo.oooes‘&"gl

TERVMINAY, ECUIPMENT

Punched Paper Tope snd Typeuribors:
Flozowriter ?-hole tape (& information, 1 indox); 6-binary-digit
code for letters 2nd docimal ﬁumhers, 10 lines/inch. Input to computer:

mochanical tape roader (106 msec/lins, 218 mase/word ), Ferranti Photo-
elecsric Tape Reszicr - PERR (5 mooc/line, 15 msec/word); output: tape

punch {93 msec/line, 879 msec/wanuc !, prinbers (aﬁout 135 meec/character,
up %0 S00 msec for carrisge reburz;. After PETR is deSnlected, the tape
moves less than .04 inch. '

Moppotic Tape:

Parallol-sexial storags of bipary Qigits in 35 pairs of nonad jacent
chennels (2 informmtion pairs, L index pair) aeross the 4 inch wide tape..
Redundant recording in palrs minimizes iupo-fleaw errors. Maximum Jdenaity,
100 lines {200 binsry informebion digits) per inch; speed, 30 inches per
862, Coded %ape rscording of coupulations enébles printer %o operate
independently of compuber.

/
Floxowriter: Dalayed Quiput Via lesnetie Taps:

Flexowriter characters {or delayed oubput can be recorded at
the rate of 133 per second. A 1000-foot reel of maznetic tape can store
55,000 chafacters. which can be recordsed in a minimuom of 6.7 minutes,
and which ean be printed in about ¢0 minutes or punched in about 63

minutes,
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Five Reybheon magnetic tape uwnits are used with WWI, Of the
five tape uplils {ealled O, 1, 2, B4, and $B) a mavimum of four may be
actually conacchied t0 $he computor at any ims, One of the Units BA
or 3B is conuecisd to delayed oubpulb rending equipment, the other %o
the compuber. These comnnociions may be exchanged by throwing a toggle
switch, Unit 2 is comnected either to the computer or to delayed oubtput
reading equipment {which condition is controlled by the position of
another toggle switch). ’
Oscilloscops Display:

Two 16-inch magnetically deflectsed CRT's (one with visible
face, the other with a computer-contirolled Fairchild camera) are

avalleble for displays. X and Y axes each have 2048 discrete positions,
Points may be plotted at a maximun rate of 6250 points/sec, Digits

may be displayed as point-by~-point arrays {3 x 5) taeking approzimately
1.8 milliseconds per digit. Approximately 320 five-digit numbers can
be recorded on a single frame (in zbout 6 soconds), By altering the
sovtings of the oscilloscope ampilllers, it is possible to diaplay

vectors (187 usee/vaector) amd cinvial exorachers that can be generated
LR}

by intensifying selected linmes 1v 2 gular figure eight (357 psoe/
charaster).
Bulfer Drums

HMagpetle dram acts as Luncorary ftorage of irmpub and oubpub

data arriving at compuber in weriom and asynchronous maanner from multiple

[

gourcesd gnd leaving for verlous cubpuit devices,

The informmtion on these pages will bs revised and included in the
new WWI Brochure, DCL-88.



