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MR 2 AN U CHERIEL, FERRBTERELD
DOHBHEDZETHDHN, BFHEMA ~»~Tixix
X, B 1o =2 —¥—-DiuBcdb#E2HH Sys-
tems Engineering ffAfll L D2 TWhWB 2 &ix—
EXETHZLTHHS.

XT, =D X5 system R software HBROHE
MR EOREOHBEXHL TV 52 & L 21T Bank
of America Ti% 60 A, Chase Manhattan Bank
Tix 40 A, Allstate Insurance T 45 A,
Bell Telephone s X 7' American Air Lines T*%
n¥Eh 50 ATH5. cOL>cBEFHEBYELL
TA—~F Vet B AT 52— — 3 40~60A &
V5 software OHMIRE{MATHH T LI, HHD
o ARRAREGEIRIS & . bh
PRIBES T LETHIETE A — 2 —DR#T 59—
CRADBEICOLWTEMLLOIHL, XA~
— DL THEEE L TUIviown, Z LR
BMLT—VBELDOFTRETILHEEL OO R
EH5EBhhd EThHSD.

ZDLEFHD software BE{R 40~60 A &5 BFic
2, ZhEToBHCROLND LB, BFHREBD
AU~y VBT ERAR—UE TR TLIRN,
7AYACKTIBETHERNACERE R B C &
i3, 7er 5 AfREF <V -y VBIREIYIEK
Mg I T\\WAZ L Th 5. Bank of America—
System and Equipment Research Dept., Chase

Illinois

VWA A DT R A
WO2BDTBS

Manhattan Bank—Systems Planning Div., Illinois

# o

i Nov. 1962

Bell Telephone—EDP Systems Planning O £ #
CRBFHEBOA <L — 2 2 VicdBReT 7 e 7
FADFERETTHY, v —v . VZHOHBKA
TfitebhT%. 7 American Air Lines T3
Management Research Wi gizioo Advanced
Technique, Applicatioh Development, Systems
Planning © £ 71— 7D {35 iz Tulsa Mainte-
nance Base ¥ X% Date Processing Operation A%
BrnTunah, Lirl, ToMicHRER—Ro X
hTina,

H & h &

BETREZLLS 4550, Sl hFEFTeL
OB Srd32 iz Licu, BHic7 2y »
ML TIET A LR EORAD A H = X AM,
EPFATA 7LV EEXOE IR, EHDHTHHE
FRICMCLTCWDZETHS, BTHEBOE O %
ANDOBHALHLC—HIR LTI LId © Tk
{, BFERbIDHECF AGBIEOBHOERD L &
&, FHBEAD - ANREXHTFLN TR, F0
L > THD TS HORERREEIhTW S b0k
Tk E 5% EB7v. ESEFIHBEBEAC LM%
DOEBEHFE VI ZENERINTL S, HEAMKE
ALBESEH LR L TRBE L. B
AROBEAER T THD T, HEBIEAMNT
LD LD THEHLENBRTHRETHS.

(FRF 3841 A 16 BEA])

-0y \OFEH#HOBRKICOWNT*

W

1. ¥x & 2

TZTHRELRPLETETZ L, Fra—e
DEFHRBHEDORREBRET A BT - H{A
DEETIZIL T, 1962 FH . v~V THfftZh
7- IFIP Congress 62 iZHifEL, ZD&Bickits

* On the Present Situation of Electronic Computers
in Europe, by Toshiyuki Sakai (Faculty of Engi-
neering, Kyoto University)

R KFELER
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ooz
MRS BT Uz &, Fiuc 1961 411,
AFVA, RA=—F viifhlct T @AMz %
4falo> IFIP Congress, International Symposium
on Information Theory /s X DEEABRTREIN
T BRI Az L7 b AT, NEICB S
Bbha X5 ba il Lincts BT,
WAELLEL T, BFHEKORTET 2 ¢
L, BTHEBO Y A7 a5 2 &, BBicHE
BEMOFIME, #8xvs —oEBRN, HRET
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1961 EHRI 7= L& LIcFIL 4 9 2 © Natio-
nal Physical Laboratory (NPL l#%32), Univer-
sity of London (Birkbeck College, University
College), General Post Office (GPO), Cambridge
Language Research Unit, Ferranti Ltd. T4 H, &
= ~35 T3 Kungl Tekniska Hogskolan (Royal
Institute of Technology), Ericsson TH h, 9 A
izt First International Conference on Machine
Translation of Languages and Applied Language
Analysis i UL 7o LT3 b £9, 1962 SRiCiZ A =
~ 7 v Royal Institute of Technology ® i, =
N~y Tt E e 4th International Con-
gress on Acoustics, I . Y~V IFIP Congress,
75 v A TD International Symposium on In-
formation Theory T& » 7.

2. HER|OHITRE

2.1 National Physical Laboratory (NPL)?®

(a) # W

r v F Vs Teddington iz b, BE 1,100 &L
EOEB R T Autonomics Division ([[1#: Con-
trol Mechanisms and Electronics) iz #7 1 8584
L Mechanical Translation, Cryotron, Character
Recognition, Document 7t X O#fix Rz, =i
B oML 7c ACE (Automatic Computing En-
gine) 2B~ T, 30 AKHULDAMEE, HZER
TASEMLHR A €Y —DEDERELM - T 5. 1
#, »—70¥F, BRESCHl-TwBa, »—-FA
71 (SHfry — 74 7)) THET 731, F7ad
402 T B,

Y7 ARTERRMNTIC L B 7 R~ 5 v 7 TR
FTH LT CHHER RV DL S mBL b DD
—DTH 1.

(b) 7544 tmv

7744+ m ORI IBM o Haynes oJEH
XD LDDMREIT » Tie®, T Sn 0
BT ST 2WE A IERINCHEN 5 0 X AT,
critical point LIFCH|ETA 01278525, RBEnx
HZritd ) TORER RS CRERAR TR
AT L 3AA0Lsh TS,

critical point {2 3.78~3.90°K Ofliz b b, #HL
K BT AHETEBEL T, 2544 b e
VELTIZ 1/10pus DAL » F v 7 FRETH A5

2= m oy AOHEROTURIC ST 307

2, BRBOBHRERLEDETES bdhitt., 4B
o parallel adder #{EATEE Lo Trichl, 200
mA L HEBRYET 24, HEBORTLLTo®
Birl, FRILHEREROBRMTH 5.

(c¢) Character Recognition

NPL =BT 5 FHEKE LTI, “The Use of
Auto-correlation in Character Recognition” 73%
H, Dr. M.B. Clowes »47 > T\ 5. Zhit IRE,
Jan., ’60 [z Tv+5%5 IBM @ Horwitz OfF 7%
DEMUTEDY, HEEOWMDFBIT 2R, 3KAL
DX » THDDHNRIL - TB. ZOFEITHIR
RSO BRE L, SBOREY I, T8
BoO DL MBE WS ZETRHL, RAD bow
self-matching LT3 2 L7 DB S DM, *
NI D EHFMZ $ 5 —T correlation #H - T\ 7=
H, FREYRIHEAIE T -l E Rk T2
St

(d) Machine Translation

NPL st} % Machine Translation i, D.W.
Davies? DOHED TIZFT-» TV B DT, HKTEH e
YR EBTICIIREL VDT word to word @
FHETH v &) FEANEL O Tic, Harvard
Dictionary (RFEDOHHEARE) #16,-T, T
MRIL7zbD s BERT—7%, ACE s ~— Fio
fEDEL TWhi.

B BEINCRKN»LES LT, &5(%5<cd
2707 7~y MRICEL, BHOAKEYR- TKD
—ORFRANT, LEOUEYL F 0 THEBERY L
h, ThEEOFTACHETE NI LOTHS.

(e) Information Retrieval

NPL iz #5135 Information Retrieval & L T
Dr. P. Vaswani »[@%3Z (Synonyms), B
(Thesaurus) % HETIH~NTV 2. 708 2 High
Speed Computing &\~ figBiciy, EFELThD
FIVEORE, XAF—F, 7744w 3BERR
L, JGHAEE L Tt real time, mechanical
translation 7 &N X —ficliTB4D L BbR
5.

DX eHFHIEAEOEE RN, LRFOLE
CHLDETHA, 7o & 2i¥ “match” L) o
criket, foot ball, game 7o & —#HzH B L EiL
“RET OBWIC B,
light 7 L IedhE “~ v F” LD THHS.
T D X5 AT HE A B ERT H R B iz

cigarette, fire, strike,
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1,500 @ science abstract D SHTIED A 5| H
LT, ToRIIxfED, HBEOER, —o0#E I
ST HFETHERA L & ACE 2 » TH# 2R
DR T e,

—F Z D X 5 /st Cambridge Language Re-
search Unit iz kL THEDLRTULBD,

2.2 Manchester University

(a) #%& b

KiZ Manchester University OB & L¥H o
Prof. T. Kilburn OFfic 13 5HFERMA RN L 5.
Z Z Tk, Ferranti Ltd. & LR TCHIEL W2 BT
HEB ATLAS RRLAREVEETH 52, off
BHEARIE BB 7DITTEIL, FERIC 40 £
EVCEEA A Ferranti O AV E LRI L T Ty
to. BRI, WFREMSLESSHABKRLCVB. e
WELC LAMB2 2R KRELLDLDT
» - 1. :

(b) BIHEBORT

i) EL #6

BFHEBOEXFELLTEL B ERAL LS L
LTHBDEHF LWz L THB. D.C. Jeffreys p
Electro Luminescent Optput System O % % L
THHD, ORI core matrix L/ U T 5.
brightness D& T X, Y i FEEY AR & &,
RMS ffi¢ 500~600V »QMEETHZ L, AIRMH
HTHBHDTT (L ATIIREELBFIINDREARD
5.

A.E. Hill 222 b ATLAS © Output System
LT, =v2tr - Lixy e VADHEXLTE
h, HEBEL (F 2 2A%7) »ERC X, Y i
KERLLIIETERLWTHS,

10in ‘P HOMEIC 2°=512 D=+ Y v 7 A%{ED I
B, BBGA, MEA L TCHEADTEYLTED, £
~H—THLDILEERIDL AV TELELS,

Fixed Store & Electro Luminescence % F|H L
X 5 &+ BH% X Manchester X% T3 P.L. Jones
MWL -TED, GPO THEEXTHAEL LWL
Tufe.

XY © matrix RcBFIL, FEEHAVATT Fu
ABRZTHLDOT, 32x32 RNAREVHhTW3
2, 16x16 BEEEOMEESHS L 5T B, B
FER D 23~30 pus HNRET, KREANIT Differ-
ence Frequency Selection #1775 - T\ %, Titb
vREMC, (i—f) DA77 v7%2r5L SN

EG

E: S ) x|

Nov. 1962

DRHEFINBD, ZOWKFRTT 7 € 21 245K:8<
5.

Ji ELTIX 500ke, f2 i 667ke < Huvi AL
total access time 43 ps X\ 5,

Dr. Litting {} Electro Luminescent #{¥% 3§~
T\ T, Band Theory X b Rifihu Vicd THLE
2B bH 107°~10"0 R HZEEYT 51, diffusion
HYTR2IBM 5Tk, TV F = A X~ XEENRF
RTWBHDT, HERRFIIAMAHHTEML, Kd
HRBL, 1A VBIRTERLICLTHELTW 5,

i) Rt

BB O S KA T J.A. Turner 5% Ni-
Fe 80% + 20% A% ® disc memory DORER Y
LTh, B#H% AB HEKhFiasioe i ER
TR TIE-7-bODMMELEWB L EREE LY (R
B ABHF) TOHEMN 90° Richr, HFexRT
VY AKHARIBRORO LS IES. ch 5D

090~0.95
. Hep
[
/

e

F1H ®WS7 ¢4 4 (disc memory)

domain O RFEZ L multiple beam fringes D&
FIA LT3, ¥ disc memory © selecting A
DK e v FOREY L, BMABOK, BRHELST
ToTwb, 7 e MEONE S ¥ T h THIER
LT3, %2 He oFft® 3~5% icksxx He
i¥~2.5 Qestead TH 5.

Superconductor OMEX LEAL, ZIIXET
HEBRTL L CORATELBREZL T3,

(c) BTEHB ATLAS

Manchester k2% L Ferranti 23tETHEL T
5 ATLAS"® 3z OHE & I 83U TH OGS
Wb OTH B, oK (1) Extracode (2)
Single Level Store (3) Time Sharing T& - T,
BZEXEMT available 723 DD 8fEDEEI X b,
200~300 7K v FOHKTH 510,

1962 FPRBAETELRBTIHRER LTS DT
XL, EDY AT ADLERDHTONE 519,
EAMRBHEL LTRBFY I r—F v LT
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=77 ATUET S L D% fixed store DEBY KX
 LTeYciEkmis function #3¥ X 5 & LT
B ETHB, LichisT control iz 3 5@HE D Main
Control Di3h iz, fixed store *{# -, T basic 7¢
instruction Stz & X8 % - ® Extracode
Control s L O'pRIFHIEBIC HE L THEEOE VR
TEBHFIALT\W5 & i3 time sharing #3135
7% @ Interrupt Control 233 5.

Single Level Store b\ 5 Diz7 v /3 <—h5H R,
Tek ¥, R 2ATIERDOT FUARDBEDD, MR
F7ARBDON, ORI E®HEZ LB L,
computer HEAR R THEIRNCHERL X 5 & Lk
{0 TH5. 2B ATLAS O X7 A %57,

Central Store

e
Operating Input '
Controls VoStre It Tomd

| Output !
|| -
ore .
| MagneticTape |
Control S&s;ﬁ:gﬂ‘ | Mechanisms !
Store ! I
Lo a

16-Store .

&Aﬁﬂmdu' Main ,
Unit Core magnetic
Store Drums

#2K ATLAS DHsk

Core store IZ(X 512 xR T m »y 7 & Lic—2 32
fasroiRRE (512x32 38) *Hi¥, TOS512HEYS
2y 7L LABRFS 40222 —DRKBY X F5 4
4HT192M8 (512x1923) L LT, A% 224 7w
vy 27w S5 d 5 TR S EEIEU T
TENTED, F7AO0RBIIRKL1,024 227 52— %
CHA[RET H - T, = DA Fixed store & LT 8,192
25 (262,144 35 % TWEE), B store 128 half words,
Working store (Subsidiary store) 1,024 &, V store
RERDD.

B store & LCit 128 half word OKEBNH 5.
—ZEX W3E TR T X 5 48 bits+parity 2 bits
Th5.

7FvABIBAB O X S ticic » T3, B
store 128 D 5 &, By (X Main Control Hic,

2—ry ~OHREBKOBRRCZOLT 309

[ Function | Ba Bm Address Character,
10-bits | 7-bits | 7-bits 2)-bits 3-bits
%3 ATLAS o0&
nulponsmlissunelies s6 54 3|2|1 0
e '
Define Bleck or Pages  Define Line Define
Store Sectors 512 Lines(words)/  4-six bits

DefineVawords character

B4 ATLAS D7 F v A

By 13 Extracode Control iz, B (% Interrupt
Control THWWHLM B2, ZDizHhDboDiE double
modify 5 &M T& %, B store (323170 Arith-
metic unit #3 %, Extracode operation % %17
Tth®BZ ENTES,

Extracode D% Function part ©» Most Sig-
nificant Digit iz X » Tfilsbh 5.

Programmer’s Store {3 Core, Drum T3 T
Magnetic tape (%= Backing Store & th,
Fixed store, Working store, V store | Private
Store T/ v 75 < —HHEHEHETZZ LixTERL,

Fixed store (X7 7+t A 0.3us T woven wire
mesh!D jz linear 7ctED 7 - 54 b (40 thou ¢ x
1/4in) ##&AT% b DT, Extracode & functional
subroutine, ¥ A + 7 v 75 4, supervisor 7w 7' 5
4 (time sharing fl, drum transfer 7ct) /o2
MBAB.

B store 37 7 A 0.35 s T, 2 core per bit
DH AT partial flux switching %477 » T 5.
2 7% Plessey @ 50 thou Db DTH 5.

Main store D 2737 7R 28 CAELULED
MYDT7 7EA Y AT A %FE > TH5DT one in-
struction »% 1 s BECRREL L.

512 % 17 m y 735370~z Page
Address DV PR —-2H T, Zhikit7 ey 2
Z ~L L lock out, use digit DV PR ZX -5 T
learning program #WJREL LT 5,

Drum store {37 7 t ADKK 12ms, JFEHNF 7
ADBHFNCZA - TWT, 13BE 2ps D7 7€ R
1€7%— 1ms TARAMIKE 7 F — A 5 T
%. Non Return to Zero T#iAA density (¥ 150
bits/in Th 5.

ATLAS © )31 asynchronous TFF A+ +F
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VAZ7DEEIRTFES a0y 22N THAS,

Magnetic tape (28T Ampex ©® TM2 * 7
ATazsicics Tk,

Working store (3 Fixed store X#5U00oWTHE)
[tz computer ¢ Main store * {RDIFT i
5 fzdD store THH, V store (TAH B
<% buffer Th 5.

Accumulator'® (I3 - BRI B b, fast
adder #* i 2. TWTC, (TS OMPL 1.3 s,
U RIEA 3.5pu8, =20 n KE~7 b A OFL
10n ps, power series @ n FDFNTIT 7.5n ps FIE
OWHTH 5.

Peripheral system o A JJ%;f# & L Ti3 ICT card
reader (600 cards/min) x4, TR 5 paper tape
reader (300 ch/sec) x 12, TR 7 paper tape read-
er (1,000 ch/sec) x4, HJjicit teletype punch
(110 ch/sec) x 12, ICT card punch(100 cards/min)
x 2, ICT printer (600 lines/min) x2, Creed 3,000
punch (300 ch/sec) x4, Xeronic printer x 2, Mag-
netic tape (Ampex TM 2, 90,000 ch/sec) x32 7¢
EThH5.

2.3 BFHHBOLH

Computer @& & LTk Manchester K¥-Tit
£%¥75 v+ o learning 7 v 7 5 A, HBEHED
traffic contorol ®> 3 v~ v, HME O HH
T & #ohk 52 T % £ X5 machine
learning, character recognition ®v i . v —v
= VIEMNDH B, NPLiTkWTiE ACE T
{Ef, BR, information retrieval #i% 9, Cam-
bridge Language Research Unitiz 3132 EDSAC
TRGCIEBEROMEDL I LA 1510,

2.4 ULy~

Computer center » L-Cix Univ. of London o
Computer Unit'™ 3% { #¥fi X T\~5. Ferranti
D Mercury Computer (FEiif 45 kVA) » 5 b, ¥t
VOEYC AR TH - TIRFREE LT 4 AbSHERic
D, BADTr ST — 20 AP 24 BEfilA 3
T1HAMS5 Ay~ X% LT 5, 7EMY AR
iz £75/h TFEDH, AHTIT £10 DLTFRHIR L TU
%. Imperial College X H 5 v 7Y v & — T center
IHHER LT e,

Ferranti Ltd. | London Computer Center % =
v FVIPICBRR L, BRREEFIZOEE Y L Ts
b, Pegasus, Sirius 7 EH BT fo,

il ! Nov. 1962

Fil L7z ATLAS (313 Manchester K¥o0iz
MiZ Univ. of London, National Institute for
Research in Nuclear Science 7t &6 2 LT
WHEDZ LT, £750/h OV vV ZAHTH—ER
i closed shop T 60 AL LELBRTL 5.

2.5 Ferranti Ltd.

Ferranti Ltd. © West Gordon =% 23t E#T
BERELL, ZCRHRIBETIR L0 TS
. 7YV ROBENLH IO/, A% T—
HLTWw5,

7Y VMU 22 BiFCHE T RS2 v ¥ L, &
Ll S iekl, BRIRBRERCL - T -T
BOE=—LHTH5. Pegasus, Sirius &5 25
BEMCTooRER/A~ILDZ L THS.

5y 23 AX10DE » 7 2k, TS
BHT 2L, 2B (&, B) ORTHE. 7
FFCBBA LD 80cm B LWL DKL S D,
V=ARd-T, 7y 7% ARCRNTBRE L5
o5 Thb,

VI AMIHAMTRIEL, Yo7 vigdAEyA ¥
BHTHD. BIEHRR ATV — & LTRBEEHRD b
DORBH Y, twist 12 X 5T, FERMERO T M I iR
LTWT, FEOLDMRD - 7.

AN E LTCROEERARFRLRH 0, AL TV 5K
R7 7L F ~ 7 b RAFCTERL TS L5
WHZ bR,

Hammer Printer (¥ ICT (Hollerith & Powes-
Samas D% 3tH) Creed MO vV Fis EMD - .
K% - L C Pegasus, Mercury, Sirius, Orion 7£ &
T, ATLAS OfE¥b 1961 FEICIIICHE » Tl
I~

2.6 HRBEFOLR
FRIC WU, BTHIBOEK A FTRETHR
B BAT 5 - Lo bR L 5 Th 5.

GPO T3, FHAKEKAREEZHIED magnetic
drum translator, F#®D sorting 21T 5 letter
coding i core translator #JEHEML L5 & LT
B,

Faraday Citadel Exchange Ti¥, ¥4 ¥ L F ¢
Cy FEREK9HT (BFiZ5~6) & LT Director #
RO translator i magnetic drum #IEH LT
5.

Director iR &%, MAZCHLELABROE
B L, EEO@EEEL — F LEROBRNYELER
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I B L NBOFFTTMLTERLES £ T3
LDTHB, Fo& xi¥ BL3-1248 3 dial hic & T
5E, ZhUL 253-1248 TH ~ T, fujff 253 »% regis-
ter track W A%, ZOHFTEEOEELYETIT,
drum o library track A - TWABRFK S LEE
LIBL, zhiz X » CEIfEX® 5. register track @
253 A% transfer track B X h, Thio>¥oX iz
BoELZD track #5THRT. RE3IHOKE
% A digit, 10 {7, 1f{z#% B, C digit &IEA Tl
%%, address track (X F3Z ADMFHIDT FLv
ADHHEZ TS % DT, Bodd, Beven, C & 3 track
59, ¥3CD B, C DfixfhbEr b2, Z0 ad-
dress BC & A digit, B digit O7ic X - TEHR
ThBREEHESHNH A library track O —->0 Fib
% access THDTH T, library 3 B % odd,
even L A @ 10 flicfLT=2>F2H 5D T 20
track t7c%. access Xhi- required translation
i% transfer track [t AH, FU {4 track ¥z h
THTHRT. Cho et b ) S BB R
IDOHFHICL L TREND,

drum access (XX 1 ¥ « SR K G LT 100
ms, F7 AiX Ni coating T 36x60 rpm, 1 track
2,880 ¥y b THD.

Letter sorting (% Luton iz9%[4723%%. Out-
ward (XEERIRO DL 3, 4D DT 2 TRE S,
ZHIZHLTA e A5 vy A2 7 &\ 1o trans-
lator T binary @ 12bits =¥+ 5. 12bits+
parity % FHD LI W THIRIT 3.

Inward 2 street ¥ THLEAR O T, =& 2 ¥
COLMAN ST 0 L 5 ic R0 #ED S 2, # 2, KO
HO1RE L TRFHASD code L& LT 5.

Outward, Inward @ Uiz A1 » F TR - T
. 12bits 13 12x12=144 OTFHD 5 K H: 4T D
pigion box IZXHE LT, MOHBAEIHLLE D
DENRDB LTI > T Db,

2 % X #
D R Bokio s 2 HMEN Ko R, B
E¥a, 1vhr—vav,#— b= vilRs,

M 37, 7, 26 #%.
2) A Brief Guide of the National Physical La-
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boratory Department of Scientific & Indus-
trial Research 1960.
3) Haynes: Symposium on Super Conductive
Techniques for Computer System, May 1960.
4) D.W. Davies, A M. Day: A Technique for
Consistent Splitting on Russian Words.
Proceeding of the First International Con-
ference on Machine Translation of Lan-
guages and Applied Language Analysis.
5) R.M. Needham: A Method for Using Com-
puters in Information Classification. Reprint
of the Proceedings of the IFIP Congress 62.
6) G.R. Hoffman, D.H. Smith, & D.C. Jeffreys:
High Speed Light Output Signals from Ele-
ctro Luminescent Storage Systems. Proc.
!EE 107 Nav. 1080

avi, INOV. 1U0U.

7) T. Kilburn, D.J. Howarth, R.B. Payne &
F.H. Sumner: The Manchester University
Atlas Operating System Part I, Part II. The
Computer Journal 4, pp. 222~225, pp. 226~
229, 1961.

8) D.J. Howarth, P.D. Jones, M.T. Wyld: Das
Atlas-Planungssystem. Elektronische Reche-
nanlagen 4, ss 161-166, 1962.

9) Ferranti: Computer System Profiles No. 1.

10) Ferranti: Computer World Sept.-Oct. 1962.

11) T. Kilburn, R.L. Grimsdale: A Digital Com-
puter Store with Very Short Read Time. Proc.
1.E.E. 107, Nov., 1960.

12) D.B.G. Edwards, M.]J. Lanigan, T. Kilburn:
Ferrite-Core Memory Systems with Rapid
Cycle Time. Proc. I.E.E. 107, Nov., 1950.

13) T. Kilburn, D.B.G. Edwards & D. Aspinall :
A Parallel Arithmetic Unit Using a Saturated-
Transistor Fast-Carry Circuit. ibid.

14) R.L. Grimsdale, F.H. Sumner, D.C.J. Tunis,
& T. Kilburn: A System for the Automatic
Recognition of Patterns. Proc. LE.E. 106,
March, 1959.

15) Current Research and Development in Scien-
tific Documentation No. 10. National Science
Foundation May, 1962.

16) A.F. Parker-Rhodes, R. Mckinnon Wood, M.
Kay & P. Bratley: The Cambridge Language
Research Unit Computer Program for Syn-
tactic Analysis. M.L. 136.

17) University of London: Computer Unit 2nd
Annual Report.
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