






















The Great Equalizer 

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

Apple's Role 

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

" Learning is not just pouring 
iniorInation into a vessel, 
the student. Learning is 
siInulation. It is trying out 
pieces. Putting theIn 
together. Trying again. JJ 

The great equalizer of having 
networks in the home emd office 
is going to happen in Europe emd 
Japcm before the United States. I 
don't like it because I wemt it. (I 
am a frustrated user.) But I am 
also frustrated because networks 
me em importemt tool for produc­
tivity for the whole country. In 
the US, freeways me built by the 
federal government. Sirnilmly, I 
think data freeways should be em 
edict of the federal government. 
If this job is not done, the forces of 
the free mmket could create a 
time lag or some expensive in­
compatibilities that we, as cus­
tomers, would end up paying for . 
The ISDN stemdmd for graphic 
stations is a less attractive subset 
them the European stemdmds. 
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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 emd 
White's Elements of Style, emd 
some specialized materials. The 
data bases that cem be on CD 
ROMs for a mass mmket me 
small . I think some vertical 
mmket meas may develop, such 
as tax rules. Nevertheless, Apple 
will provide a CD ROM product 
emd lose money for a while. 

We feel that social policy emd 
long term mmketing should be 
convergent. It should not be a 
tug of wm. But the problem of 
declining literacy really scmes 
me. If you cem'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 me less them they 
used to be. TV is p:rrt of this, but 
it is legal emd I don't believe in 
cultural fascism. VCR's emd 
tapes me the wrong medium for 
lemning. Lemning is not pouring 
information into a vesseL the 
student. Lemning is simulation. 
It is trying out pieces. Putting 
them together. Trying again. 
The reason that there me so few 
good lemning programs on 
personal computers today is that 
good lemning programs me 
simulation programs. They me 
impoverished metaphors of the 
book or of silly games. 

We feel that the computer is the 
celebration of the humem spirit. 
Holombmt, emother philosopher, 
said, "The cathedrals of the 
twentieth century me cms" 
because they reflect technology, 
art, emd humem freedom. I cer­
tainly hope that if Holobmt were 
alive today he would say that 
computers me the cathedrals 
of the second half of the 
twentieth century. 
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John Pinkerton was the 

chief architect of LEO, which 

stood for Lyons Electronic Office. 

LEO, the world 's first commercial 

data processing computer, is a 
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 . 
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The Early 
History of LEO: 
The First Data 

Processing Coznputer 

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 cmd 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 II, Lyons had a high 
reputation for efficiency with the 
general public. They ran a 
variety of wholesale food busi­
nesses distributing tea and 
coffee, ice cream, bread and 
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 
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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, and an outdoor 
catering division. Theyem­
ployed 30,000 people. All this 
meant routine accounting for a 
vast number of small transac­
tions with clerical efficiency since 
margins were small. 

In the early 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 forward to the day when 
machines would be invented 
which would be capable of 
doing all this work automati­
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 
plan rooms with 200 clerks 
carrying out routine payroll 
calculations, order processing or 
invoice passing. I found the at­
mosphere in the clerical depart­
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 rewards and promotion 
were strictly related to merit, 
which was regularly reviewed. 

Simmons was totally dedicated to 
management and especially to 
the collection and application of 
management information using 
the computer. This came out 
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The LEO I used 5,000 valves (vacuum tubes), drew 30 lew of power of which 3 kIn were used for cooling fems, 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 J.:::x:x)k: 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. 
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The Birth 01 LEO 

In 1947, Lyons sent Thompson 
and Oliver Standingford to the 
USA to investigate the "giant 
brains" that were then being 
reported in the British press. An 
introduction was obtained to 
meet Professor Goldstine at 
Princeton who was associated 
with the ENIAC and specifying 
the EDV AC. I 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 
squareness 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 (at 
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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CONVERT LOGIC A.U. RECONVERT LOGIC 

The overall organization 01 LEO I as it 
was built. 

tions which govern the variations 
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 year. 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 
organizations 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 Board 
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 
nearer a year. Lenaerts, who 
had worked for Lyons for several 
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ALL HARD VALVE LOGIC + GERMANIUM DIODES 

years, was employed in elec­
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 returned 
to Cambridge after the war to 
work with Mr J . A. Ratcliffe at the 
Cavendish Laboratory only 100 
yards away from the Maths Lab 
where Wilkes worked. I wrote a 
thesis on ultrasonic absorption in 

liquids using a pulse method 
which, as it happened, was an 
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, I 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 if I 
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 married and in mid Janu­
ary, 1949, I started to work for 
Lyons. 
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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. Ernest Lenaerts and I set 
up a small workshop to build a 
delay line and circulate pulses in 
it. We also tried some ideas for 
transmitting 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: 0) 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: 0) 
results to be printed and acted on 
(e.g ., wages to be paid) and (2) 
results to be carried 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 automatically in each 
channel, rather than using sub­
routines within the machine. The 
first of these decisions turned out 
to be excellent but the second 
was bad in execution and proba­
blyin 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 
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. 

Putting LEO to work 

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 Carniner 
who had been in charge of Lyons 
Systems Research Office was 
appointed to take charge of all 

HandmCD'ked docwnents at J. Lyons & 
Compcmy Ltd. to be automatically read 
and transferred to punched paper tape 
by LEO in the emly sixties. 

E/21 BAKERY RAILS ORDER FORM 
DEALER 'S NAME 

ITEM 
No. OUC'UI"nON 

x 3 Chocolate 

JOURNEY 
NUMBER 

DEALER'S 
NUMBER 

PklCE 

een, 9d 

ctn. 3/-

een. 3/~ 

Chocolate 5/3 
Variable 

DELI VERY REQUIRED 

QUANTITY OIl.O EIlEO 

, 2 J " 5 6 7 8 12 H 48 96 

J. LYONS & COM PANY L TO. 
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LEO progrmnming. Payroll was 
to be the first main routine task. 
Since a breakdown in the middle 
of a two hour job could be seri­
ous, the concept of putting out 
restart 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 
LEO I. But the conversion and 
reconversion problems were 
solved when Lenaerts recognised 
thot 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, an 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. 
Wifuin SIT months, LEO pIOduced 
part of the payroll for the Ford 
Motor Company 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 
I. 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 embarked 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 I/ O channels 
provided by LEO I and II. it had 
multi-radix, as well as floating 
point arithmetic, extremely 
effective checking of data re­
corded on tape, direct input and 
output to and 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 
demands 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. 
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Calendar Winter 1987/88 
Choreo Graphs 
Choreographer Alice Trexler explains her work in computer 
demce with a live demonstration of body movements interacting 
with computer screen displays. 

Experiments in Computer Graphics cmd Art 
Graphics pioneer Ken Knowlton will present em 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 emd entertaining software 
for students ages 4-14. Play with robot toys. Learn about 
computer related activities in a special resource center. 

LEGO /LOgo: Building a New World in the Classroom 
Stephen Ocko emd Mitchel Resnick of MIT's Media Laboratory 
will demonstrate a LEGO-based smart machine. They will also 
illustrate how children learn about the world by using personal 
computers emd sensors to transform LEGO building sets into 
sophisticated toys. 

Beyond Nature: Computer Graphic Simulations of ute 
Peter Oppenheimer of The Computer Graphics Laboratory, New 
York Institute of Technology, will introduce emd discuss his 
computer-generated experiments that create surreal forms of lif~ 
captured on video. 

Intelligent Machines of Today cmd Tomorrow 
Raymond Kurzweil, inventor of a reading machine for the blind 
emd other computer-based devices, will talk about artificial 
intelligence emd introduce the special film the Kurzweil Founda­
tion produced, "The Age of Intelligent Machines". 

SIGGRAPH Electronic Theatre 1987 PCD't 1 
Four showings over the weekend of the edited tapes from 
SIGGRAPH 1987 with commentary by em authority. 

SIGGRAPH Electronic Theatre 1987 PCD't 2 
Four showings over the weekend of the edited tapes from 
SIGGRAPH 1987 with commentary by em authority. 

,------------------------, 
D YES! I want to become a Member of The Computer Museum. 

o $20 Student o $30 lnd1v1dual 
o $ 45FamIly o $lOODonor 

o $250 Sponsor o $500 Patron 

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 $. ____ _ 

or charge to: D VISA D Mastercard D Ameri= Express 

Card it __________________ Expiration Date ____ _ 

Signature _________________________ _ 

Name __________________________ ___ 

Ad&ess ________________________________ _ 

City ___________ ----' _______________ State __________ Zip ____ __ 

L ________________________ ~ 

The Computer Museum 

The Computer Museum is a non-profit 
S01(c)3 foundation that chronicles 
the evolution of information process­
ing through exhibitions, archives, 
publications, research emd programs. 

Museum Hours: Summer: Open 
daily 10 - 5, Friday 10 - 9. Winter: 
Open Tuesday - Sunday 10 - 5, 
Friday 10 - 9. Open Mondays during 
Boston school vacation weeks, 10 - 5. 
Closed Thcmksgiving, Christmas, emd 
New Years Day. Hours are subject to 
chemge. 

Membership All members receive a 
membership card, free subscription to 
The Computer Museum Report, a 10% 
discount on merchemdise from The 
Computer Museum Store, free 
admission emd 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. 

Staff 

Joseph F. cashen. Executive Director 

Dr. Gwen Bell, Founding President 

Dr. Oliver StrimpeL CUrator 
Kurt Levitan, Technical Coordinator 
Tom 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 II, Development 
Director 

Scott Reilly. Development Coordinator 
Toni Dunham, Membership Coordinator 

Mark R. Allio, Director of Finance & 
Administration 

Brian McLaughlin, Accountant 

Public Relations Committee 

Cabot Public Relations 
Geinther/ McGowan 
Germain/DRK 
GR PR, Inc. 
Hill and Knowlton 
Sterling Hager, Inc. 

Advertising Consultcmt 

Abbot Ames Advertising 

Designer 

Michael Sand, Inc. 
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Among the items in the Museum's ephemera collection was 
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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