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e have signed a collabo-
rative agreement with the Smith-
sonicm Institution, National Museum
of American History, which promises
to enhance the computing collections
of both institutions.

“This is the first such formal joint
collecting agreement the Smith-
sonicn has made with a museum of
the stature of The Computer Mu-
seum,” said Dr. Arthur Molella,
chairman of the Department of the
History of Science and Technology, of
the Smithsonicm’s National Museum
of American History cnd a member
of The Computer Museum's Board of
Directors. He further explained, "The
field is so large and there is so much
to do that it's necessary for us to
make agreements in important col-
lecting fields with the leading special-

The joint crremgement with the
Division of Computers, Information,
and Society of the National Museum
of American History is broad in scope,
affecting historical resecrch, preser-
vation and exhibitry. We will cooper-
ate in creating a common catalog
and database of our collections. This
is being carried out by a group

com of David Allison and Jon
Eklund from the National Museurn of
American History and Gwen Bell and
Lynn Hall from The Computer Mu-
seum.

The commmon goal in our collectin
agreement is to make sure thet

the important artifacts cre preserved.
Considering that computers are now
entering their fifth generation and
that the classes range from super-
computers to Fezsoncﬂ computers,
the amount of material worth saving
is growing. Cooperative collecting is
essential for preservation.

The Scientific Instrument Commission
of the Union Internationale d'Histoire
et de Philosophie des Sciences is also
cooperating in the effort to develop a
complete listing of computer crtifacts
held coround the world. While the
collection of The Computer Museum
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Joint
Collecting
Agreement

is intermnational, many national and
specialized museums preserve many
significcnt machines from their
regions. For example, The Science
Museum, Kensington, has much of
the known Babbage ecuipment cnd
The Deutsches Museum, Munich,
has a collection of the machines
built by Konrad Zuse. The Computer
Museum is proud to have the NEAC
2201, one of the first transistorized
computers in J built by NEC,
components of C, Maurice
Wilkes' Cambridge University
computer that is the first fully
operational stored progrmn ma-
chine, and other non-U.S. comput-
ers. One of the goals of The Com-
puter Museum is to show theart
computer innovations are not
unicfue to one country, to one com-
pany, or to any one institution.

Saving the history does not just
mean collecting artifacts. For each
artifact, a technical file is also
needed. Such material includes
macmuals, notebooks, photographs,
and other accounts of the develop-

ment and use of the machine.

This report lists new acquisitions to
the co ions of the Museum. The
listing illustrates the diversity of the
collection. We have chosen to
feature some ephernera on the
cover, this material is often
thrown out or thought to have little
value. On the contrary, ephemera
are important because they can
quickly evoke the spirit of cn era.
Don't throw out your memorabilia.
Send it to us. Do it all at once, or
one at a time. Several times a year,
we receive a small envelope from
Phil Dom — it always has a surprise
spec card from an ecrly computer or
some other piece of ephemera.
When Lynn Hall, the registrco and 1
open it, we generally smile the rest
of the day. You too can make our
days happy.

Gwen Bell
Founding President
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The

Collection

New acquisitions
from September
1985 through
September 1987.
Personal comput-
ers acquired be-
tween September
1985 and August
1986 are listed in
Volume 17. Prior
acquisitions are
listed in Volumes
1, 5 and 10.

Computers

Applicon Graphics
S

ystems,
Model701 (X785.86)
Gift of AT& T
Network Systems

Atari, Inc.,

2600 Original Develop-
ment Systern (X725.86)
Gift of Ronaid E. Milner

BMClIntemational,
1800 Model 20/20H
(X807.87)

Gift of Roy Gibbon

Cantrol Data Corporation,
CDC 1604 (X859.87)
Giff of Jim Payne

Convergent T
WorkSlate (X839 87)
Gift of Allen Michels

Data General Corpora-
tion

MPT 87 Computer
(X633.85)

Gift of Data General
Corporation

Electronics Associates,
Inc.,

EAI 16-31R (X806.87)
Gift of Tom Alexander

Electronics Associates,
Inc

EAI 580 Analog/Hybnd
Computing System
(X661.86)

Gift of Foxboro Company

Electronics Associates,
Inc.,

EAI TR-20 (X790.86)
Gift of S. J. Levanti

Computer (X799.86)
Giift of John Fitzpatrick
International Business
Machines Corporation,
6,/442 Office System

(X670.86)
Gift of Matrix Corporation

Intel L
MCS-4 System (X651.86)
Gift of Joshua Horwitz

Intel Corporation,
Intellec 800 Microcom-
puter Development
System (X624.85)

Gift of Intel Corporation

Interact Electronics,

16K Microcomputer
(X778.86)

Gift of Russell O. Wheeler

Jupiter Cabtab Lid.,
Ace Computer (X773.86)
Gift of Donald A, Gaubatz

Melard Technologies,
Access Portable
Computer (X777.86)
Gift of Melard
Technologies. Inc.

MIT Artificicl Intelligence

CADR (X842.87)
Gilft of MIT Artificicl Intelli-
gence Laboratory

MIT Lincoln Laboratory.
LINC (XB834.87), (X835.87)
Gilft of Michigan State Uni-
versity

Multitech Industrial

Cao ion,

Model MPF-Il Micro-
Professor Home Computer
(X626.85)

Gift of Clive Bolton

National Cash Register,
NCR 299 (X781.86)
Gift of Glier’s Meats Inc.

NEC Co :
NEAC 2203 (XB00.84)
Gift of NEC Corporation

Prime Computer, Inc.,
Model 300 (X840.87)
Gift of Prime Computer
Carparation

Research Machines, Ltd.,
380Z (X810.87)

Gift of Research Machines
Lid,

Scientific Darta Systerns,
SDS 940 Computer
(X630.85)

Gift of Systems Concepits,
Inc.

Synertek Systems
Corporation

SYM-1 (X804.87)
Gift of Robert Perlstein

Xerox Corporation,
Alto I1 (X749.86)
Gilft of Xerox Corporation
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Subassemblies
and Components

Atar, Inc.

PONG Game Board
(X833.87)

Gift of Alan Rifkin

Data General Corpora-
tion

MicroNOVA CPU Unit
(X634.85)

Gift of Data General
Corporation

Digital Equipment Corpo-
ration,
Pre-PDP-1 Circuit Boards

(X760.86 A-N)
Gift of David Spicer

Digitarl Equipment Corpo-
ration,

VAX 785 Processor Board
(X759.86)

Gift of Digital Equipment
Carporation

General Electric
Company,

GE-235 Bay and Console
(X798.86)

Gift of Harry David

(X837.87)
Giift of Gearge Sadowsky

Lewyt,

Printed Circuit Boards
{CM-100 and CM-559)
(X82587)

Gift of Meshna Electronics

MIT Adtificial Intelligence
Labarettory,

CONS Machine Wire-
Wrapped Backplane
(X841.87)

Gift of MIT Artificicl Intelli-
gence Labaratory

Remington Rand,
UNIVAC | Boards
(X828.87)

Gift of John D. Recob

Remington Rand,
UNIVAC 1200 Series
Modules (X797.86)
Gift of Joel M. Goldberg

Sylvania Electric
Products, Inc.,

Se
(X812.87)

Power Transistor (X813 .87)
Gift of Frank Flynn

Digital Equipment Corp.,
PDP-8 Core Memory
(X793 .86)

Gift of Stemley Reich

Electromagmetic
Core Memory Unit
(X652.86)

Gift of Ralph Graves

Electronic Memories, Inc.,
Core Stack Module
(X647.85)

Gift of Boudreau
Computer Services

Fabn-Tek, Inc.,

Core Memory Module
(X646.85)

Gift of Boudreau
Computer Services

Fabn-Tek, Inc.,

Fabri-Tek Core Me

Stack (X632.85)

Gift of Systems Concepts,
Inc.

Ferroxcube Corporation of
America,

DDP 116 Core Memory
Stack (X645.85)

Gift of Boudreau
Computer Services

Ferroxcube Corporation of
America,

Core Memory Stack
(X631.85)

Gift of Systems Concepts,
Inc.

Intemational Business
Machines i
Disc Drive (X758.86)
Gift of Thomas Zucker-
Schartf

$145,000 each. By 1961,
CDC produced one 1604
each month.

The first system was
Installed at The Naval
Postgraduate School,
Monterey, California.
It was used for weather
prediction, simulation,
data processing, and
games (for business,
industry, and the
military).

International Business
Machines Corporation,
IBM 1360 Photodigital
Storage System (X789.86)
Gift of Lawrence Berkeley
Laboratory

The Computer Museum Report



Intemational Business

Machines Corporation,

2135 Disc Cartridge

(X761.86)

Gift of Northgate

Emmmum Company,
c,

Lytton Industries,
Care Stack (X644.85)
Gift of Boudreau
Computer Services

Naticnal Burec of
Stemdcnds.

SWAC Williams Tube
(X625.85)

Gift of Jerry Mendelson

Raytheon Compeamy,
Bicex Nemolok Core
Memory (X635.85)

Gift of James Sutherland

Remington Rand,
UNIVAC Core Memory
Bocrd (X826.87)

Gift of Meshna Electronics

Remington Rand,
UNIVAC Magnetic Tapes
(X831.87)

Gift of John D. Recob

Remington Rand,
UNIVAC 9300 Plated Wire
Memory (X784.86)

Gift of Vangumd

Vermont Research,
Drurn Unit (X786.86)
Gift of Carl Mikkelsen

Vermont Research,
Model 1045 Drum Unit
(X788.86)

Gift of Robert Kershaw

Unknown,

Magnetic Shitt Registers
(X801.86)

Gift of Charles Crocker

Unknowr,

Prototype Core Memory
System (X827 .87)

Gift of Meshna Electronics

Unknown,

Rope Memaory Board
(X830.87)

Gift of John D. Recob

Brunsviga Masch-
inenwerke Grimm,
Naialis & Company,
Brunsviga 20 (X762, 86)
Gift of Murian 5.

Machines, Inc.,

1121 (hlmm(xm&b)
Gift of Baynes Electric
Supp.!yCompcmy

Curta,

Curta Calculator
(X816.87)

Gift of David Thamdike

Friden Corporation,
Model 130 Calculator
(X732.86)

Model 132 Calculator
(X733.86)

Gift of James Patton

Hewlett-Packard

Company,

HP-12C (X768.86), HP41C
(X769.86), HP-71B
(X770.86),

HP-35 (X771.86), HP-28C
(X805.87)

Gift of Hewlett Packerd

Hewlett-Packard
Company,

HP-65 (X752.86)
Gift of Darwin Smith

Hewlett-Packeard
Company,

HP-25 (X736.86)

Gift of William Herman

International Business
Machines Corporation,
Hexadectmeal Adder
(X803.87)

Giftof CFSInc,

London Computetor Cor-
Ltd

Model LC/509/5/1598
Computator (X650.86)
Gift of Gordon and Gwen
Bell

Marchant Calculerting
Machine Company, Inc.,
The Marchant (X779.86)
Gift of A. Peter Hollis

EXACTUS (X649.86)
Gift of Gordon and Gwen
Bell

MIT RDA.

#2 Differentical Analyser
Component (X838.87)
Gift of Richard W.
Hamming

Monroe,

1860 Statistical Program-
mable Printing Calculator
(X802.86)

Gift of Peter Livingston

Monroe,
EPIC 2000 (X764.86)
Gift of Alan Chinnock

Monroe,

Model 1665 Program-
mable Calculator
(X765.86)

Gift of Richard 5. Murdock

Monroe,
Rotary Calculator
(X796.86)

Gift of Charles H. Gushee

Norden,

Bombsight (X809.87)
Gift of Mark Bumham
and Steve Gamelin

North Americcn
Aviation, Inc.,

Nuclear Weapaon Effects
Probability of Destruction
Calculator

(X677.86)
Gift of David Martz

PERRYGRAF,

Harvard Project Physics
Multiplicartion /Division
Circular

Slide Rule (X621 85)
Gift of 1. B. Cohen

The Computer Museum Report

Pickett & Eckel. Inc.,
Model N4T Vector Type
LOG LOG Dual-Bese
Speed Rule (X659 86)
Gift of Rich Simon

Selectronics, Inc.,

PD-10 Personal Directory
(X756.806)

Ultradtical 120 (X757.86)
Gift of Selectronics, Inc.

Sharp,

Elsi Mctte EL-8130
(X766.86)

Gift of Gregory Welch

Sinclair Radionics, Ltd
Scientific Calculator Kit
(X824.87)

Gift of Jim Kistler

Sinclair Radionics, Lid.,
Sovereign Calculator
(X654.86)

Gift of Bricn Randell

Sony crtion,
SOBAX-2700 (X745.86)
Gift of Maccabees Mutual
Life Insurance Compamy

Texas Instruments,

Tl Programmabile 57
(X767 .86)

Gift of Gregory Welch

The Lovelace Biomedical
and Environmental
Research Institute, Inc.,
Nucleco Bomb Effects
Computer (X856.87)

Gift of Steve Golson

Triumphertor-Werk,
Triumphator (X776.86)
Gift of Victor H. Deutsch

Model 320 (X815.87)
Gift of Joseph Sears

Unkniown,

Circular Slice Rules
(X794.86), (X795.86)

Gift of Richard 5. Murdock

Unknown,

Soumatic Circular Slide
Rule (X622.85)
Gift of .B. Cohen

Transducers

Alphacom Inc..
VP42 Printer (X774.86)
Gift of Thamas Restivo

American Automatic
Typewriter Company.
Model 6300 Auto-typist
(X782.86)

Gift of Amold J. Utstein

Anadex, Inc.,

Model DP-8000 Printer
(X628.85)

Gift of Computeriand. Inc.

AT & T Bell Laborertories,
Prototype Nixie Tube
(X672.86)

Gift of David Hagelbarger

Canon US.A.. Inc.,

Laser Beam Printer LBP-10
(X857.87)

Gift of Canon US.A.. Inc.

Centronics Data
Computer

Model 730-1 Printer
(X627.85)

Gift of Computericnd. Inc.

Centronics Data
Computer Corporation.
Microprinter-S1 (X775.86)
Gift of Murray Melbin

Computone Systems, Inc.,

Keypact Micro-VIP
(X780.86)
Gift of Leonard M. Coris

Control Data Corporahon,
Programmed Film System
(X664.86)

Gift of J. Stanley Hill

Dlg.lk:ll Equipment Corpo-

PDP- ? Scope (X783.86)
Gilft of Donald Tufts

Friden,
Justowriter (X811.87)
Gift of Wayne Thomsen

Hazeltine
2000 Terminal (X668, 86)
Gift of Carroll School For
The Blind

Intemational Business
Machines Carporation,
Port-A-Punch (X620.85)
Gift of Kirtlemd Olsen

Intermncrtional Communi-
cations Corporation.

40 + 10 Printer (X636.85)
Gift of Geoffrey B. Larkin

Kleinschmidt Division of
Smith Corona Marchant,
Teletypewrtiter TT 227 /FG
Reperforator /Transmitter-
Distributor (X656.86)

Gift of Michael 5. Drocker

MDR Optical Card Reader
(X737.86)
Gift of George P. Leyland

National Multiplex Corp.,
Digital Data Recorder Car-
tricige Drives (X738.86)
Gift of George P. Leyland

Owens Glass,
University of lllinois Plato
IV Terminal Plasma

Displary
Panel (X4676.86)
Gift of Joseph Cychosz

Rand Corporation.
Prototype Vi

Terminal (X653.86)

Gift of Rand Corporation

Company,
DID5-400 (X657 .86)
Gift of David Ahl

+

5

8y

LINE OF
SIGHT

4

INVENTOR

D.W. HAGELBARGER

§. 4t
ATTORNEY
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The Turing machine's “tape.”

Turing Machine, by application to the
Wesley Clark and Robert iy
Amzen, 1971 Proc. Lond. Math. Soc.
(2), 42 (1937). A Turing
This Turing machine was machine can be in one of
a contribution to a work- a finite number of
shop on educational kits different states. The
sponsored by the [EEE. It machine is equipped
was Intended as an with an arbitrarily long
introduction to tape ymb
at the high school level. which the machine can
Professor Carver Mead read and alter one at a
subsequently used the time. Each step taken by
machine to help teach an the machine is deter-
undergraduate comput ined entirely by the
science course at the machine's current state
California Institute of and the symbol just read.
Technology. The options at each step
are:
The Turing machine is an
abstract machine in- change the symbol at
vented by Alan Turing in the current tape position
1935 and described in his or leave it unchanged
'‘On Computable remain in the same
Numbers with state or change to

Page 4 Winter 1987/88

reads the tape by means
of a pair of light beams
and and

right on the tape and
crossed arrows that flip
the current tape value
before moving. The
inputs to the state are on

The Computer Museum Report




Rx Systemns, Inc.,
Rx Terminal (X662.86)
Gift of Herbert Teager

poration,
Sonic Digttizer (X742.86)
Gift of George P. Leyland

Tabulating Machine

Compamy.

Key Punch (X791.86)
Verifier (X792.86)
Gift of Stanley H.
Richards, Jr.

Xerox Corporation,
Dover Laser Printer
(X750.86)

Gift of Xerox Corporation

International Roboma-
tion/Intelligence,
IRI-MS0 (X817.87)

Gift of Advanced
Technology Systems

Johns Hopkins University,
Adaptive Machines

Group,

Beast (X821.87)

Gift of Johns Hopkins Uni-
versity

International, o joint
venture of Deep Sea
Systemns and Benthos Inc.,
Sea Rover (X818.87)

Gift of Naval Systems
Intemnational

Rehabilitation Institute of

Robotics Systems
International Ltd.,
The Spider, from the
(XB45.87)

Gift of Robotics
International Ltd.

Tormny Kyogo Company,
Omnibot 2000 (X844, B‘?)
Gift of Raymond
Indusinies

Miscellaneous
Artifacts

AT & T Bell Laberatories,
CARDIAC: A CARDboard
Nlustrative Aid to Compu-
tation, The Information
Machine (X674.86)

Gift of David Hagelbcrger

Baily Manufacturing Cor-

poration,

Computer System (aka
Astrocade)

Bally
(X726.86)
Gift of Michael Walter

Binary Arts Corporation,
Hexadecimal Puzzle
(X618.85)

Gift of Binary Arts
Carparation

Cite Sciences et Industrie,
Smart Security /Credit
Card (X617.85)
Gift of Gerard Courtieux

Wesley Clark and Robert
Amzen,
Electro-mechanical
Machine (X641.85)

Gift of Carver Mead

Donaild Loncaster,
Prototypes, Function Gen-
erator (X728.86),
Electronic Stopwatch
(X729.86). DigitalVoltme-
ter (X730.86), Pitch
Reference (X731 .86)

Gift of Donald Lancaster

Edu-Cards Corporation,
DIGI-COMP 1 (X638.85)
Gift of Jules Com

Magnavox,

Odyssey (X808.87)
Gift of Tom Johnson
Natural MicroSystems
Corporation,
WATSON, (648.85)

Gift of Natural
MicroSystems Corporation

The Computer Museum Report

NCR, Radio Shack,
PhetoChromic Micro- Mathmile Computer
Image (X829 87) (X814 87
Gift of John D. Recob Gift of G. Wilcox
Oliver Audio Engineering,  Science Fair, Inc.,
OP-B0A Paper Tape Andlog Computer
Reader. Data-Link, Inc., (X744 88)
Paper Tape Splicer, Time Gift of Steven A
Sharing Applications, Carpenter
Inc., Paper Tape
Rewinder (X740.86 A-C) Scientific Development
Gift of Alem E. Frishie Corporation,

Minivac 601 (X743.86)
Oliver Gartield Compony Gift of John Van
ENIAC Electric Brain Devender
Construction Kit (X734.86)
Gift of Thaddeus M. Unisonic Products
Hershey Corporetion,

Toumament T102
Oliver Garfield Company.  Sportsman (X7464.86)
GENIAC (XB36.87) Gift of Shirley M. Sinn
Gift of Elliot Linzer

Wm. Schellhom
Playskool, Inc.. A Milton Y.
Bradley Company. Punch Card Hole Puncher
Play & Learmn Computer (X658.86)
(X741.86) Gift of Kevin Deame
Gift of Michael
Seidenrnan

) $1.50
dr. dobbs journal of
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November/December, 1976

Box E, Menlo Park CA 84026

Volume 1, Number 10

Clmammer Action

Realtzable Fantasiey

Software

1% a BASIC, 1t an APL .

Floating Point Notes

Dr. Dobb's J

al of Comp

Product Review: Poly 88 - -

Thinking of Opening s Computer Store? Budger Extimates & & Map
Jim McCord Reports on the L5111, Jim McCord

Tarbell Responie, Compliments & Compliinty

NEC & IMSAl Incompatible with 8080A, Letters fram Glen Tenney, IMSAT & NEC
AN EXCELLENT SYSTEM, Jef Raskin

I’ CASUAL! Bob Van Valzah
A Homebrewed Language & Interpreter from Chicago

NIBL - - Tiny Basic for National's SC/MP Kir, Mark Alexander
Complere Documentation & Fully Aniotated Code Listogy

Upgraded CP/M Floppy Disc Operating System Now Available

Arithmetic Expression Evaluator Mod, Jim Abshire

Dialogue on Dessgn of TINY HI. Martin Buchanan, Greg Townsend

600 Monitor Relations, Comparisons of MIKFUG and MINIBUG L Dennis Sutherlind, et al

Program Repository & Tape Duplication Factlity, Community Computer Center
New POC Perindical; The Computer Music Journal

and dezens af other tidbits

Calisth Orthod:

A REFERENCE JOURNAL FOR USERS OF HOME COMPUTERS
— T —

Product & Software Testing to Become Regular Feature in D, Dobb's Jowrnal
Unresponsiveness from Advanced Micro-Electronics, Stuan Fallgatler & DO
SOCS Interface — A Suitin Repornt, Southern Calif. Computer Soc. Board of Directors

Machine-Readable Programa & Data. Published in Magazine Format, Editor, DIV
Use an Acoustic Coupler 1o Read Write Tape Cassette, Jim Warren

Complete Documentation 8 Code

Assembler Coded Graphics Games on an Alphanumeric Yideo Monitor, Marvin Winzenread
CHASE | A Ome or Two Player Video Game
LIFE on an BOS0 with s VDM

1976. From the David Ahl Collection of P

Byrppe @ s

2a

November/December
1975-1985

Manuals, docu-

M Mohr
E. Moore
Stephen Murum
National Decision Systems
P. D. Neuhauser and Jet
Pro n Laboretory
s Computer
Graphics, Inc
Images

Herox PARC
Xerox PARC/CSL & ACM
Gregory Yob
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Software

Visicale Software cnd
“Software Arts Auction”
notice, 87.67

Gift of Robert C. Gray

RECOMP 1l Computer
Documentation cnd
Punched Paper Tape
Softwame, 86.40

Gift of Alan I Friedman

Videotapes

ACM Conference on the
History of Personal
Workstations, 87 63

Gift of Xerox PARC/CSL
and ACM

Antics Computer
Graphics Demo ‘85, 85.43
Gift of Antics Enterprises

Argonne National Labs
and University of lllincis
films of Pioneer’s Day.
86.43

Gift of Margaget Butler

Computer Cowbay,
85.36
Gift of Artronics, Inc.

Cromston /Csuri 1985
Demo Reel, 85.38
Gift of Cranston,/Csur
Productions, Inc

Hackers, 85.41
Gift of Fabrice Florin

Honeywell Spoot Com-
mercials, 85.42

Gift of Honeywell
Information Systems
Inerticl Confinernent
Fusion, 85.27

Gift of Nelson Max

Konrad Zuse Interview

on NDR (Germeamn Televi-

sion), 86.22
Gift of Paul Ceruzzi

MAGI Demo Reel 1985,
85.34
Gift of MAGI
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MITRE MATHLAB (Canl
Engelman), B6.42
Gift of Judith Clapp

Mockingbird A Musician's
Amenuensis, 86,16
Gift of Xerox PARC

Omnibus Demo Reel. ‘85,
8537

Gift of Omnibus Computer
Graphics, Inc

PDI Animation
Assortrnent, 85.35
Gift of Pacific Data
Images

Songs in the Language of
Information, Installation
of March 1985 Sarah
Greitz Exhibition at MIT.
8525

Gift of Sarah Greitz

The Mecharnical Universe.,
85.39

Gift of California Institute
of Technology

Films

Computer Surface
Generation by Ford
Moters, Made on

the [BM 704. 86,13
Gift of Walter Johnson

EDSAC, 86.31
Gift of Maurce Wilkes

First Magi-Synthavision
Demo Reel, Computer
Generated 1968-1970,
Word Processing, 85.49
Gift of Phillip Mittelman

Flexipeed, 1967, 85.26
Gift of Tony Pritchett

Leo 1, The Automatic
Otfice, 87 62

Gift of Inferational Com-
puters Limited

Project Mac, 87.64
Gift of Charles W. Themien

UNIVAC Sales
Presentation, 86.11
Gift of PPG Inclustries

Photographs

First GTE Computer
Printed Telephone Bill
(photocopy). 87,77

Gift of GTE Data Services,
Inc.

Mariner IV Data (color
negative), 87.69

Gift of P. D. Neuhauser
and Jet Propulsion Labo-
ratary

Martin Newell's Teapot

EDVAC (3). 85.44
Gift of Donald 5. Berman

National Computer Con-
ference 1985 photographs
from Pioneer Day Exhibit
{approx. 175 photas)

Gift of Margraret Butler

Ephemera

Computer Buttons
(X763.88)
Gift of David Corbishley

ComputerWorld Button
Collecticn (X858.87)
Gift of Jack Edmenton

CCC tietack (X847.87),
DEP-316 Tile (X848.87),
The Pulse, Framed Copies
(X850.87)

Gift of Edwrrd McManus

DEUCE Programmers Ref-
erence Card & 3 Punch
Cards (X851.87)

Gift of Peter Clout

Honeywell Animal Poster,
*Forget-Me-Not Computer
Brochure, and Honeywell
D1000 Computer Brochure
(X852.87)

Gift of Honeywell
Information Systems. Inc.

Notation (X853.87)
Gift of Roberto Canapa

John D. Recob Collection
of Computer Ephemera
(X832.87)

Gift of John D, Recob

OPM Bookmark (X854.87)
Gift of Philip H. Domn

Temporary Pass for Ad-
mittance to SAGE North
Bay Canada  Installation
(X855.87)

Gift aof David Scully

Treni, Inc.,

TRENI 11l Mascot
Computer and No-op
Software’ Punch Card
Confetti (X623.85)
Gift of Robert E.
Youngberg
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enri Bergson, in the early part of the twentieth
century, stated: “Intelligence, in what seems to be its
original feature, is the faculty of manufacturing artificial
objects, especially tools for making tools.” This is a very
nice representation of personal computers long before
they were created. But it shows that the computer, as a
tool, has been desired for a long time.

This is only the beginning of the beginning. For all in-
tents and purposes, what has happened until now can
be dismissed. A couple of years ago, people questioned
whether there were fewer technical innovations and the
personal computer indusiry was slowing down. Idon't
even see that we are at the shoulder of a curve that is
flattening out; we are about to enter a very rapid era of
evolution.

What are personal
computers today?

frustrated by this because it's
counter-intuitive cnd I have to
switch measures and units. I get
confused. That's why we lust for
computers. We feel that we

Personal computers are tools that
will bring about a greater cul-
tural change than Guttenberg,
TV, or even air conditioning. The
crux of the matter is that man-
kind has been in a long continu-
ous developmental effort to make
things that our brains don't do
well. Our power of reasoning is
very effective but not very
efficient. We care great at seeing
patterns — great at isomorphism
— finding knobs and twisting
them conceptually. But we can't
do sums; weTe miserable at
arithmetic. While I'm a mathe-
matician by trade, I have great
difficulty in tramslating miles per
gallon to liters per kilometer. I'm

tasks we need to do.

Personal computers are intellec-
tual power tools. But what we

sis between man and computer
much better. Computers drill
intellectual holes that we cannot
drill with our own minds, They
are simulating engines cnd new
media. The electronic spread-
sheet is a simulation of an exist-
ing environment with lines and

The Computer Museum Report

have brains that are not up to the

need to do is to make the symbio-

The

Future of
Personal
Computers

Jean-Louis Gassée

Mr. Gassée,Senior Vice President
of Resecach and Development,
Apple Computer, Inc., spoke at
the Museum in May 1987. This is
an edited tramscription of his talk.
The Computer Museum is respon-
sible for any inaccuracies it may
contain.
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columns; it is an enriched elec-
tronic metaphor of an existing
situation. On the other hand,
each time the electronic meta-
phor is impoverished it doesn't
work, such as most applications
of "home computing” with the
poor metaphor of the cookbook
or checklbook.

Why is the personal computing
simulation engine a good tool?
The human being has a lot more
power to implement design
decisions using a personal com-
puter, whether it is designing a
memorcndum on a good word
processor, preparing slides with a
great outliner or desk-top publish-
ing program, or designing me-
chcmical or electrical objects.

Personal computers cre not lcage
computers made smaller. For
example, financial plenning was
done on mainframes long before
the TRS-80 or VisiCalc. Informa-
tion was fed into the computer, it
crunched away, and later
excreted the results. The TRS-80,
Commodore 64, the Apple II, and
VisiCalc marked the birth of
personal computers for real
people, not just for hackers. The
difference between financial cal-
culation on a mainframe and on
VisiCdadlc is clear. On the personal
computer everything happens
right now. It is an interactive
simulation; not input, processing,
and then output.

The Short Term Future

Contrary to some past predic-
tions, technology is accelerating.
In the next five years, we will see
greater improvements in silicon,
magnetics, printing, and network
devices (but not keybocards) than
in the past five years. Since
1978, personal computers have
cost $5,000 and each generation
has brought much more power.
The next round will have much
better, deeper graphic capabili-
ties at this same cost. This phe-
nomenon will continue into the
future.

Page 8 Winter 1987/88

The short term will also see more
players. Several years ago, the
compression of the industry was
predicted. But today, there cne
more semi-conductor companies,
more software companies, and
more vendors of all kinds. And,
we haven't seen our friends from
Japan in the marketplace yet.
The only conclusion is that there
will be more players and not less

players.

The Intermediate Future

Quantity begets nature; by this |
mean that when the population
grows, the use changes. It is not
just the number of MIPS that are
avdilable, but how they cre
managed for the user. We hope
to see rapid evolution of user
interfaces.

The intermediate term change
will be real networking. Today it
is not affordable by most, and
when it is used the user is too
network conscious. The real
purpose of a network is to disap-
pecrx. It is a means to an end for
shuttling data back and forth.
The real change is that data will

be more compctible across
vendor lines so that you won't
have to worry about which
brand of computer you use to
develop your spreadsheet cnd
which brand you use to create
your graphics and printing.

It is important to have stemdcads
for the substrate of data and net-
works so that user-interfaces and
computers can be diverse. The
big fuel for growth will be invis-
ible, heterogeneous networking.

Having a computer that has
access to remote memory without
going through protocols will
make them more intelligent. This
phenomenon will not occur in
the short term because of the
slow development of ISDN “Inte-
grated Services Digital Network.”

With networks you can have
such a new product as an inte-
grated network spreadsheet. For
example, you can call in data to
your spreadsheet from other
computers on the system and
other spreadsheets can be up-
dated as information is changed.
Peer-to-peer communiccation will
crecte greater productivity.

The Computer Museum Report
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The More Distant Future

Long term predictions also relate
to interactive simulations. Imag-
ine that you can sit in front of
your computer and plan a trip to
Italy. Today, you would have to
get into Dow Jones or Compu-
Serve and then into the Official
Airline Guide and start muddling
in schedules. It's painstaking and
requires a lot of knowledge.
Normal people cannot do it.

And in this industry, we have to
serve normal people, not people
with lots of money or who like to
*hack.” Now let's imagine that
you can invoke a map of Italy
and point where you want to go.
The computer proposes sched-
ules, shows you pictures of hotels,
museums, restaurants, beaches,
and other places of interest so
that you can simulate your trip.
Try it conceptually cnd find out
what it's going to cost. If it's too
much, then you can try some-
thing different. And then when
satisfied, make the reservations.
It's not hard to imagine that you
would like to do thart.

Similarly, if you want to remodel
your house, it would be nice if
your computer knew a lot about
its structure, the building codes,
the wiring, etc. Then you could
go through an aided-simulation
of changing the family room so
that you don't have to draw the
plan. The computer does this
and then follows through with
costing, scheduling, and the
other planning processes in
remodeling.

Computers today, although we
love them, are hopelessly under-
powered. To do those kinds of
simulations, our computers coe
several orders of magnitude
underpowered. We need new
ways to use the greater power
that is very easy for us. We need
Aland Al AL AL. ... in
ways that I can't even specify
today.

The Computer Museum Report

Today there are 10,000 data
bases that cre avdailable. That is
nice? Maybe? If [ say "Honda
Civic” to you, we share a com-
mon enough data base that we
know what this means. We can
have a meaningful dialogue
about it. But I have no cognitive
experience about what 10,000
data bases mean. It is hard
enough to dial into Dialog. Most
data bases are unusable. They
require navigation tools. We can
only hope that ISDN will be
equalized networking technology
to the home and the office. We
need real door handles to make
it useful for everyone. We still
don't have the VisiCalc of data
bases.

EEPRENF St ]
“Having
a new
language,
we will
have new
thoughts.”
L N

Another longterm goal is to
provide a symbiotic relationship
between man and computer.
People at MIT, Xerox PARC, and
then Apple promoted the mouse.
What is it? It is not meant to
replace the keyboard; when you
wamt to type text you type text.
The mouse provides direct ma-
nipulation with the computer.
For instance, instead of typing
delete "such and such file," you
simply grab the mouse and
throw the file in the trash com.
You do it directly. You don't
have to know how to spell. You
just do it.

Some ideas, derived from the
devices to help the disabled use
computers, take us beyond the
mouse. There are prostheses that
capture nervous system outputs

and convert them into simple
computer commands. Neuro-
physiologists have known that
when we read we unconsciously
send commands to the larynx.
We don't speak out loud because
we are told (after we learn to
read) that we have to shut up.

So we shut up, but the brain
keeps sending the signals and
we learn to control the impulse to
speak, almost. Most people still
do little jittery movements of the
larynx as they read.

In the symbiosis between man
and computer, the impulses in
the nervous system can be
decoded for direct mamipulction
of the computer without having
to grab the mouse with our hand.
This is technologically not neces-
sarily any more difficult than
understanding speech, especially
in only controlling a small set of
actions such as moving cursors
and clicking mice. This is fallout
from the work being done with
fighter pilots for control in the
cockpit. My dream is for gestural
or neural input and graphic
output. If you look at a neural
physiological map of the neurons
in the cortex you will find thart
the hand has the most territory.

McLuhan said, *Man forges tools
and thereafter our tools shape
us.” This new medium, the
computer, will create new
thoughts. That sounds bizarre. If
we have computers that commu-
nicate with the nervous system
we will think, lecon, and play
differently . Having a new lan-
guage, we will have new
thoughts.

Computers today are exceed-
ingly difficult to program. With
new, more powerful machines,
we will sacrifice a little of the
new speed to have easier pro-
gramming. Today the market-
place is screaming for user-con-
trolled longuages beccruse
people want control. People
want power. Do you like to
program your VCR? The coffee
maker?
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The Great Equalizer

My concems for the future in-
clude the creation of the gulf
between the computer haves
and the have nots. The gap be-
tween the most and least edu-
cated persons in the Western
world is widening. We are in
great danger of creating an intel-
lectual South Africa. The people
with the best education end up
with the most interesting, and
highest paid jobs. The lack of
symmetry is interesting: people
who have boring jobs don't get
paid more. The most exciting
jobs cre the best paid.

Apple’s Role

Apple stands on the shoulders of
giants. We adapt things; we
don't invent mcmy things. That's
nice. There is nobility in making
things nice and usable. Apple’s
role is to provide platforms for the
creativity of other people. Sey-
mour Cray is one of our custom-
ers and I'm proud to say he uses
our machine to do some drafting.
Our role is to integrate ideas and
make them into products so that
they can be on the shelves in the
store for people to buy to en-
hance their pursuits.

“Learning is not just pouring
information into a vessel,

the student. Learning

1S

simulation. It is trying out
pieces. Putting them
together. Trying again.”

The great equalizer of having
networks in the home and office
is going to happen in Europe and
Japan before the United States. 1
don't like it because [ want it. (
am o frustrated user.) But I am
also frustrated because networks
are cn important tool for produc-
tivity for the whole country. In
the US, freeways are built by the
federal government. Similarly, I
think data freeways should be an
edict of the federal government.
If this job is not done, the forces of
the free market could crecte a
time lag or some expensive in-
compatibilities that we, as cus-
tomers, would end up paying for.
The ISDN standard for graphic
stations is a less attractive subset
tham the European stcmdards.
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While Apple will have a CD ROM
device in the future, today'’s
problem is to get two gigabytes
of information out of the machine
usefully. Experimentation is
going on for new navigational
devices. We will lick the naviga-
tional problem before the pub-
lishing problem. Why? We
femtasize about using the com-
puter to write. For my next book,
I'd like a thesaurus, Strunk and
White's Elements of Style, and
some specialized materials. The
data bases that can be on CD
ROMSs for a mass market are
small. I think some vertical
market areas may develop, such
as tax rules. Nevertheless, Apple
will provide a CD ROM product
and lose money for a while.

We feel that social policy and
long term marketing should be
convergent. It should not be a
tug of war. But the problem of
declining literacy really sccres
me. If you can't spell, a spelling
checker won't do much for you.
No one knows how to fix the
declining literacy in the Western
world. One underlying reason is
that technology is making the
world easier to live in. The
survival needs, just about the
poverty level, are less than they
used to be. TV is part of this, but
it is legal and I don't believe in
cultural fascism. VCR's and
tapes are the wrong medium for
learning. Learning is not pouring
information into a vessel, the
student. Learning is simulation.
It is trying out pieces. Putting
them together. Trying again.
The reason that there are so few
good learning programs on
personal computers today is that
good learning programs cae
simulation programs. They are
impoverished metaphors of the
book or of silly games.

We feel that the computer is the
celebration of the humam spirit.
Holombart, cnother philosopher,
said, “The cathedrals of the
twentieth century are cars”
because they reflect technology,
art, ond human freedom. I cer-
tainly hope that if Holobart were
alive today he would say that
computers are the cathedrals

of the second half of the
twentieth century.

The Computer Museum Report
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‘Lhn Pinkerton was the
chief architect of LEO, which
stood for Lyons Electronic Office.
LEO, the world’s first commercial
data processing computer, isa
direct descendant of the architec-
ture outlined in draft EDVAC
Report via the Maurice Wilkes’
EDSAC. LEO I was being used for
payroll and office data process-
ing in early 1954, prior to similar
use by GE of their UNIVAC 1.

John Pinkerton tells his own story,
that of a young physics graduate
of Cambridge, who joined The
Lyons Company and was in-
spired by Comptrollers John R.M.
Simmons (who died in 1985) and
T. Raymond Thompson (Who
died in 1972) to build the first
data processing computer. G.B.

This is an abstract of a talk given
by John Pinkerton at The Com-
puter Museum on October 4,
1987. A paper on which this
talk is based is copyrighted by
John M.M. Pinkerton.

The Computer Museurn Report

Histo

The Earl
of LEO:

The First Data

Processing Computer

The Lyons Company

How did it happen that J. Lyons
& Company Limited, a wholesale
food and catering business,
came to build a computer for its
own use and then go into the
computer business?

In the 1890s, the Salmon and
Gluckstein families started a
business at Cadby Hall in West
London to cater for functions at

John M.M. Pinkerton

John M. M. Pinkerton and Gwen Bell at
the talk. Pinkerton presented the
Museum with a marketing film to sell
LEO II computers that was made by
Lyons in 1957.

the Olympian exhibition halls
next door. By the beginning of
World War 11, Lyons had a high
reputation for efficiency with the
generdl public. They ran a
variety of wholesale food busi-
nesses distributing tea and
coffee, ice cream, bread cnd
cakes, as well as other lines
throughout the UK. Lyons did not
believe in using wholesalers but
sold and delivered directly to
twenty or thirty thousand small

Winter 1987/88 Page 11
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The EDSAC being built at Cambridge University Mathematical Laboratory. Maurice Wilkes is kneeling in the center behind the

mercury delay lines.

retail shops. They also had a
chain of about 150 tea shops,
four or five large hotels, various
restaurants, cnd an outdoor
catering division. They em-
ployed 30,000 people. All this
meant routine accounting for a
vast number of small tramsac-
tions with clerical efficiency since
margins were small.

In the ecnly twenties, the need for
effective methods of accounting
was recognised and resulted in
the recruitment of a young
mathematics graduate from
Cambridge, John R. M. Simmons.
A few years later he recruited
another Cambridge mathemati-
cian, T. Raymond Thompson. By
the mid-thirties they had rational-
ized the Lyons office practice and
brought it under their manage-
ment. In LEO and the Managers
(1962), Simmons wrote, "...the
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curse of routine clerical work is
that without exercising the
intellect, it demands accuracy
and concentration. ...(He was)
looking forweard to the day when
machines would be invented
which would be capable of
doing all this work cutomarti-
cally.”

By the thirties, Simmons and
Thompson were not only study-
ing the accounting and calculat-
ing machines on the market but
using some in intensively unor-
thodox ways. For instance, they
were pioneers in the use of the
Kodak Recordak camera for
processing bakery orders.
Punched card systems were not
generally favored. Lyons be-
lieved that the rationalisation of
clerical procedures that was
needed to transfer work to cards
would not prove to save costs.

When I joined Lyons in 1949,
Simmons was Chief Comptroller
and Thompson was Chief Assis-
tant Comptroller. They were in
charge of some 2,000 clerical
staff who worked in large open
plon rooms with 200 clerks
carrying out routine payroll
calculations, order processing or
invoice passing. I found the at-
mosphere in the clerical depant-
ment was one of high seriousness
of purpose and dedicated loyalty
on the part of the staff. System-
atic grading of clerical jobs had
been pioneered in Lyons’ offices
and rewcards and promotion
were strictly related to merit,
which was regularly reviewed.

Simmons was totally dedicated to
macnagement and especially to
the collection and application of
mecnagement information using
the computer. This came out

The Computer Museum Report
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The LEO I used 5,000 valves (vacuum tubes), drew 30 kw of power of which 3 km were used for cooling fans, and occupied a
room 45 feet square. The mercury in the delay tubes weighed half a ton. It executed 700 instructions per second and could pro-
duce two-line payslips at the rate of 50 per minute on the line printer.

clearly in his second book: The
Management of Change (1970).

Thompson joined Cadby Hall in
1928, after working in a Liverpool
department store. He had the
quickest intelligence of anyone I
ever met. Much of the inspiration
for the hardware development as
well as the software of the LEO
project came from him. He could
quickly visualize ways to organ-
ize anything from a complex
clerical task to a language
compiler down to the finest
detail. He maintained the enthu-
siasm and set the intellectual and
management tone of the Leo
project from its beginning in 1947
to the merger with English Elec-
tric in 1963.

The Computer Museum Report

The Birth of LEO

In 1947, Lyons sent Thompson
and QOliver Standingford to the
USA to investigate the "gicnt
brains” that were then being
reported in the British press. An
introduction was obtained to
meet Professor Goldstine ct
Princeton who was associated
with the ENIAC and specifying
the EDVAC. [ heard Thompson's
account of this meeting several
times. It apparently lasted an
hour or so. In the first half hour,
Goldstine explained to Thompson
the principles of the stored pro-
gram computer. In the second
half hour, Thompson explained
to Goldstine just how the com-
puter could be employed on
routine clerical work, such as
payroll and invoicing.

Ironically in the USA, they
learned about Maurice Wilkes'
EDSAC project underway at

Cambridge University. They lost
no time in going to Cambridge
on returning to the UK. After
seeing Wilkes' project, Thompson
told me he was impressed by the
squcreness of the pulses he saw
on an oscilloscope in the lab
(even though he had no knowl-
edge of electronics). Thompson
and Standingford formed a
favorable impression of Wilkes'’
work reported for the Lyons
Board. Only a fragment of this
has been preserved: "We believe
that they have been able to get
a glimpse of a development
which will, in a few years time,
have a profound effect on the
way in which clerical work (ctt
least) is performed. Here, for the
first time there is a possibility of a
machine which will be able to
cope, at almost incredible speed,
with any variation of clerical
procedure, provided the condi-
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C/0O SWITCHES

35-BIT F/F REGISTERS

C/0 SWITCHES
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The overall organization of LEO I as it
was built.
tions which govern the variations  years, was employed in elec- liquids using a pulse method

can be pre-determined. What
effect such a machine could
have on the semi-repetitive work
of the office needs only the
slightest effort of imagination.
The possible saving from such a
machine should be at least
£50,000 a yecr. The capital cost
would be of the order of
£100,000.

"We feel therefore that the Com-
pany might well wish to take a
lead in the development of the
machine and, indeed, unless
orgamnizations such as ours,
namely the potential users, are
prepared to do so, the time at
which they become commer-
cially available may be unneces-
sarily postponed for many years.”

In November 1947, the Bocrd
agreed to contribute £2,500 to
the cost of the EDSAC and to lend
Emest Lenaerts to Wilkes for six
months, which turned out to be
necoer a year. Lenaerts, who
had worked for Lyons for several
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tronic engineering during his war
service. In return, Wilkes agreed
to give Lyons whatever details of
the EDSAC design they might
need to build a machine for their
own use. Lenaerts reported to
Thompson on progress.

During 1948 Lyons tried, and
failed, to find a contractor to
build a machine like the EDSAC.
Later that year they decided in
principle that when Wilkes'
machine had been shown to
work, they would build a version
of it themselves. They therefore
advertised for someone to take
charge of the engineering and I
applied for the job.

When the anonymous advertise-
ment appeared I suspected it
was from Lyons. I had retumed
to Cambridge after the war to
work with Mr J. A. Ratdliffe at the
Cavendish Laboratory only 100
yards away from the Maths Lab
where Wilkes worked. I wrote a
thesis on ultrasonic absorption in

which, as it happened, was cn
ideal preparation for work on
computers using delay lines for
storage. I first met Wilkes as an
undergraduate through the Uni-
versity Wireless Society. In the
summer of 1948, Wilkes told me
about Lyons' interest in building
a computer.

In December 1948, 1 went for an
all day interview at Lyons which
was extremely impressive. Not
only was I given an excellent
lunch, but Mr G. W. Booth, the
venerable but alert Director of the
clerical department who was
over 80 years old, came out to
interview me. He asked me ifI
thought I could make this ma-
chine work. I optimistically said I
could, but added that as it
needed several thousand valves,
it would be difficult to make reli-
able, which naturally turned out
to be correct. On December 18th,
I got manried and in mid Janu-
ary, 1949, 1 started to work for
Lyons.

The Computer Museum Report




Construction of LEO 1

Lyons decided to wait to start
building their copy of EDSAC
after it was demonstrated to work
by computing a table of primes.
In the meantime, I went to a
Lyons training course given to
their office supervisors and spent
several weeks in Cambridge
absorbing the design of EDSAC
and its logic and circuit tech-
niques. Emest Lenaerts and I set
up a small workshop to build a
delay line and circulate pulses in
it. We also tried some ideas for
tramsmitting pulses over long
leads because we thought LEO
would be physically bigger than
EDSAC.

In February 1949, I started discus-
sions on how to deal with the
input and output problems
revealed by the payroll program.
It was recognized that input data
would typically fall into one of
three categories: (1) current data
reflecting events since the last
run of the job, (2) data brought
forward from that run and (3)
semi-permanent data not requir-
ing to be repunched for each

run. Similarly results would fall
into at least two categories: (1)
results to be printed and acted on
(e.g., wages to be paid) and (2)
results to be carmried forward.

We decided that LEO needed
multiple channels for both input
and output, to be fitted with
buffers that could be read in a
single operation and were large
enough to hold all the data items
of a given kind, e.g., one person
on the payroll. We also decided
that LEO needed means for con-
verting and reconverting data
and results cutomatically in each
channel, rather than using sub-
routines within the machine. The
tirst of these decisions turned out
to be excellent but the second
was bad in execution and proba-
bly in principle.
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Once EDSAC began to work,
events moved fast at Cadby Hall.
A large room in the office block
was allocated, staff were trans-
ferred from other departments or
hired from outside, and Lyons ex-
cellent drawing office got to work
drawing up racks and chassis to

Putting LEO to work

carry the circuits. A contractor
was appointed to build the units,
and a revised design of the
EDSAC batteries of ultrasonic
delay lines was drawn up mak-
ing full allowance for engineer-
ing tolerances.

From the start Lyons believed
that their own staff should create
programs for LEO which would
be suitable for the work of their
offices. In 1950, David Caminer
who had been in charge of Lyons
Systems Research Office was
appointed to take charge of all

Handmarked documents at J. Lyons &
Company Lid. to be automatically read

and transferred to punched paper tape
by LEO in the early sixties.

DEALER'S NAME I 165 Jeee E i s
JOURNEY [T0 (70|30 40|46 (66 (70 (86 (96| i 3 |3 .
‘ NUMBER bt | bt | —
V2| &[S s [T [®«]v| 415 T%
| { —_— ] 4 =
| |06iz_oo|!oo 10 (20730 [46 |50 | ¢0 |70 |80 |90
DEALER'S |— | [ g -
' NUMBER Too!soainob Tz |3 I T s [e T[0T ¥
1 t 0 AT oy b=
ITem QUANTITY OROERED
No. DESCRIPTION umNIT I PRICE 2 3 ‘- 5 & 7 s 1 -14 " 95 g
1 KUP < 3 Chocolate ]i t —i | b j | —
2 %3 Lemon ctn.  9d b4 R | —
3 KAKES * 3 Orange 1 1 [ 1t =
4 COCONUT TOASTIES «3 e, 9d [ | | b b =
5 CHOC CVF. = | ! ] = =
¢ rRoLs XxI2 Jam s 3k T =] ==
e T e =
9 COCONUT LAYER CAKES ea. 23 | | | T T | - | —
10 LARGE Raspberry a 118 t 1 i | B —
11 SWISS ROLLS Apricor - i { R ' N —
12 %6 Jam (F55Y)  an. 176 T I 0 | =
(I ;I4 S T ) ulaa'u V6 |
3 Sl Sl 80 R S e e —.
14 TARTS #6 Lemon . 18 | " { TR | A,
15 T il an. 19 | ! | 11 i 1=
16 * 6 Blackcurrant 1/9 i i 1 4 =
17 » 6 Treacla 1/4 i b —
18 Apple NN = 1 =
19 INDIVIDUAL =R e 74 |4 4 1 L s b=
20 Apricot . | F - =
1 PIES Strawberry&Apple ea.  7d, b1 1 RER _1._ | =
& o P T o —
|68 __JoLYROLs X4 (&) il o e : =
69 %3 (Fore” 6/~ o T R ' —
70 White be P { f ==
T BARGATTO X3 Chocolate eI LA _; T | —
T2 Variable Vo | T v =
] 2 12 4 5 & | 7 [] 12 24 48 98
73 { ! P i ] s =
L] O S e = =
L ! I EeNE—
(76 1 1 =
n - | I 11 1 71 j—
== FONTH 0 zf:l_'q s"['o'?!u vllo*_Tn_
DELIVERY REQUIRED T bar [N T 3 | R ERR AR IER RS LR :
I A —— P4 =
| | - |
i CADBY HALL,
J. LYONS & COMPANY LTD.

LONDON, W.14

Winter 1987/88 Page 15

T ———



LEO programming. Payroll was
to be the first main routine task.
Since a breakdown in the middle
of a two hour job could be seti-
ous, the concept of putting out
restant totals at the end of each
department in the payroll was
established early on.

Punched card machines were
used for all channels, except
those carrying current input
data, for which we chose
punched tape. Binary, not
decimal numbers, were punched
into the cards as a compact
method of carrying forward
results from one run of a job to
form the data for the next.

We estimated that doing the
conversions by subroutines
would take up 90% of the time of
LEOI. But the conversion and
reconversion problems were
solved when Lenaerts recognised
that if the binary values of 10,
100, 1,000 and so on were stored
in a matrix of the new germa-
nium diodes, then the control
circuits for multiplication and
division taken over from EDSAC
could be adapted to control the
two conversion operations. They
took no more than 10% of LEO’s
time, on acceptable overhead.
About 1,000 new germanium
diodes were used, accomplish-
ing a task that would have been
impractical with hot cathode
diodes used elsewhere in LEO.

In 1953, when the machine was
ready for use, the entire clerical
staff of Lyons, numbering more
than 2,000, wasbrought to
Cadby Hall in batches of 30 to
see a demonstration of LEO.
Within six months, LEO produced
part of the payroll for the Ford
Motor Compemy at Dagenham.
Early in 1954, LEO started doing
the Cadby Hall payroll and other
jobs followed rapidly, including
bakery sales and tea shop orders.
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LEO Lives On ...

Lyons saw LEO I as a consider-
able success and it remained in
service until 1954. They invested
in a design of an improved
model for small scale production
and sale, LEO Mark II, which ran
about three times faster than LEO
1. Eleven LEO II's were built — all
of them slightly different.

Before the end of the fifties, it
became obvious that a parallel
transistorized machine was
feasible and we embcrked on
LEO III. This was a 40-bit parallel
machine of advanced architec-
ture incorporating (as we later
found out) many ideas also used
in the IBM 360 series. Besides the
multiple, buffered 1/O channels
provided by LEO I and I, it had
multi-radix, as well as floating
point arithmetic, extremely
effective checking of data re-
corded on tape, direct input cnd
output to cnd from main store
(DMA) and 4 protection tag bits
to each word in store allowing
multitasking with up to 15 jobs. It
was, I believe, also the first
machine using microprogram-
ming to go into production any-
where in the world.

About 150 LEO III's were built
and sold. However, the capital
demamnds of a growing business
persuaded Lyons in 1963 to
merge the computer department
with English Electric. Later they
sold their half share of the joint
company to English Electric.
While no LEO III's remain in use,
a few System 4 machines from
English Electric and 2900 series
models from ICL have micro
coded implementations of the
LEO III instruction set, thus allow-
ing one valued customer to
continue to use an interlocked
suite of programmes originally
written for LEO III in the mid-
sixties.

The Computer Museum Report
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Choreo Graphs

Choreographer Alice Trexler explains her work in computer
dance with a live demonstration of body movements interacting
with computer screen displays.

Experiments in Computer Graphics and Art

Graphics pioneer Ken Knowlton will present an illustrated
lecture on the evolution of his work from the sixties through
the eighties.

Third Annual Kids Computer Fair
Try out some of the latest educational and entertaining software
for students ages 4-14. Play with robot toys. Learn about
computer related activities in a special resource center.

a New World in the Classroom

Stephen o and Mitchel Resnick of MIT's Media Laboratory
will demonstrate a LEGO-based smart machine. They will aiso
illustrate how children learmn about the world by using personal
computers ond sensors to fransform LEGO building sets into
sophisticated toys.

Beyond Nature: Computer Graphic Simulations of Life

Peter Oppenheimer of The Computer Graphics Laboratory, New
York Institute of Technology, will introduce and discuss his
computer-generated experiments that create surreal forms of life
captured on video.

Intelligent Machines of Toeday and Tomorrow

Raymond Kurzwell, inventor of a reading machine for the blind
and other computer-based devices, will talk about artificial
intelligence and introduce the ial film the Kurzweil Founda-
tion produced, "The Age of Intelligent Machines”.

SIGGRAPH Electronic Theatre 1987 Part 1
Four show:in%s over the weekend of the edited tapes from
SIGGRAPH 1987 with commentary by cn authority.

SIGGRAPH Electronic Theatre 1987 Part 2
Four showin%s over the weekend of the edited tapes from
SIGGRAPH 1987 with commentary by an authority.

Members receive free admission for one full year, invitations to exhibit previews, advance
notice of exhibitions and lectures, invitations to members-only events, a subscription to our
quarterly magazine, The Computer Museum Report, and a 10% discount in the Museum

Store.

Enclosed is my check made payable to The Computer Museum for $

0 ¥BSt [ want to become a Member of The Computer Museumn. _I
[] $20 Student ] § 45 Famuy [J $250 sponsor
[] S$30Individuadl [ | $100 Donor [] $500 Patron

or charge to: O vsa [J MasterCard [ American Express

Card # Expiration Date

Signature

Name .

Address

City State Zip

N o |

The Computer Museum

The Computer Museum is a non-profit
501(c)3 foundation that chronicles
the evolution of information process-
ing through exhibitions, crchives,
publications, research and programms.

Museum Hours: Summer: Open
dadly 10 -5, Friday 10-9. Winter:
Open Tuesday - Sunday 10 - 5,
Friday 10 - 9. Open Mondays during
Boston school vacation weeks, 10 - 5.
Closed Thanksgiving, Christmas, and
New Years Day. Hours are subject to
change.

Membership All members receive a
membership card, free subscription to
The Computer Museum Report, a 10%
discount on merchandise from The
Computer Museum Store, free
admission and invitations to Museum
previews. For more information
contact Membership Coordinator at
The Computer Museum, 300 Con-
gress Street, Boston, MA 02210.

Telephone (617) 426-2800.

Statt
Joseph F. Cashen, Executive Director
Dr. Gwen Bell, Founding President

Dr. Qliver Strimpel, Curator
Kurt Levitan, Technical Coordinator
Torm Merrill, Exhibits Technician

Lynn Hall, Registrar/Collections Manager

Bonnie Turrentine, Education Director
Michael Chertok, Education Assistant
Gregory Schroeder, Operations Manager

Mark Hunt, Marketing Director

Gail Jennes, Public Relations Manager

Laura Goodman, Store Manager

Robert Gates, Assistant Store Manager

Linda Holekamp, Communications
Assistant

Kathleen Keough, Functions Manager

Michael N. Oleksiw I, Development
Director

Scott Reilly, Development Coordinator

Toni Dunham, Membership Coordinator

Mark R. Allio, Director of Finance &
Administrati
Briom McLaughlin, Accountant

Public Relations Committee

Cabot Public Relations
Geinther/McGowan
Germain/DRK

GR PR, Inc.

Hill cnd Knowlton
Sterling Hager, Inc.

Advertising Consultant
Abbot Ames Advertising

Designer
Michael Sand, Inc.
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Among the items in the Museum'’s ephemera collection was .Q\
our own "UNIX license.” This was made by a group of software
people in New Hampshire to look like their state license plate
so that they could offer a "UNIX license” to any customer.
Donor Anonymous.
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UNIX
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