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Chapter 1: THE SHORTLANDS PRESS

The Shortlands Press former premises (2015 photo), and a Thompson letterpress machine

In some of the school holidays around 1950, I worked in my father’s printing shop at
650/652 High Road, Leyton, E10; the business was listed in the local Chamber of
Commerce Trade Directory for 1957-58, and for some earlier years too, certainly in
1949, and up to 1974 in Kelly’s directories. The business was opened in 1946 with
Percy Budd, my father’s business partner, whom I think he had met during their
service in the Royal Marines during the second world war. My father and I travelled
by bus from North Finchley to Leyton, leaving early in the morning. Mostly I worked
by collating papers after they came off one of the two printing presses, for example
making up sets of 3-part invoices. One of the presses was a Heidelberg, the other a
Thompson, which was later moved to my father’s printing shop at our North Finchley
home. A third machine was a powerful paper cutting and trimming machine, which
was hand-driven via a large wheel with a handle to turn it, to lower and raise the
cutting blade.

I learned a little about the printing processes, including manual type-setting, picking
the pieces of mirror-image type (one per character) from a special typesetter’s tray of
small boxes, and putting them into a hand-held device, called a composing stick,
before transferring a few words into a larger block of pieces of type which would
eventually form a single page. You can read more about this process at:
https://letterpresscommons.com/setting-type-by-hand/
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Chapter 2: NATIONAL PHYSICAL LABORATORY

My appointment letter to the National Physical Laboratory
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Entrance to the National Physical Laboratory, Hampton Road, Teddington.

For a short period of my life I was technically a Government employee – a member
of the Scientific Civil Service. I worked for the Department of Scientific and Industrial
Research, (DSIR) from January 1959 for just six months, as a student from Brunel
College of Technology, near Acton Town station. It was part of a four year course,
providing periods of industrial experience between six month periods of study in
mathematics.
I was living with my parents in Finchley, and travelling each day to work in the
Mathematics Division of the National Physical Laboratory (NPL) in Teddington.
Luckily for me, working there already, was a friend of a primary school friend of mine,
and he travelled daily by Lambretta scooter from Whetstone, less than a mile north
of Finchley. I met him each morning at Finchley Central Station, and rode pillion
from there, on to Teddington, after he had dropped off his girlfriend at the station.
His name was Michael Bacon. I think that he worked in the Physics Division of the
Laboratory.
My job had a few different aspects. Doing long calculations for the mathematicians
was one of them. I used various calculating machines, mostly large electromechanical ones, for example a Friden (below left) or Marchant (right).
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But I also used a mechanical calculator, and whilst I was still at Brunel, I bought one
for home use, a reconditioned large capacity (20 digit) Brunsviga mechanical
calculator, from Block & Anderson, made by Grimme, Natalis and Co. A.G.,
Braunschweig, Germany, between 1931 and 1939. At the time of writing, it is in the
loft at 2 St Andrews Close, Leighton Buzzard. It is now a museum piece, and in
perfect working order. It could be given to a museum, or auctioned. On 31.10.2016,
I found one on eBay on sale for $425+shipping. Mine is identical to this one:

Brunsviga large capacity calculator

Other tasks at NPL were working with large scale matrices, multiplying them together
for example. The Mathematics Division also had some clever machines for
processing punched cards in various ways. They were controlled by plug boards,
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and I worked on wiring up the boards to control the machines; the process was a bit
hit and miss, at least for me!
The most impressive machine was the large ACE computer, developed from Alan
Turing’s design. Its predecessor was the Pilot ACE, which English Electric developed
into a production computer called DEUCE. When I was at NPL, it was the DEUCE
computer which programmers were using, and it was in great demand, by many
users. Twice a day, there was about half an hour allocated to employees to come
and use it for small processing jobs, for which they had already prepared program
and data input on 80 column punched cards; this half hour period was called
‘popping–in’ time; one formed a queue to wait to use the computer for a few
minutes.

English-Electric DEUCE at NPL

Somehow, with a struggle, for there was no training course, and I don’t even recall
seeing a formal manual, I learned to program some aspects of the machine. But I
suppose I must have had some individual tuition. Machine code instructions had to
be worked out in a quite complicated way, for the computer had no sequence control
register, so one had to tell the computer where to find the next instruction after it had
obeyed the current instruction. Each instruction needed conversion into binary, and
each binary instruction then had to be punched out on an 80 column card: one row
per instruction, so twelve instructions per card; see photo below.
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A typical hand card punch machine

I loved that programming – it was huge fun, and I was hooked! I wanted to become
a programmer.
After my second six months back at Brunel, I felt that I was not going to succeed on
the course – I could not follow the electronics teaching at all; nor some of the
statistics; the lecturer on the latter subject one day wrote a huge formula across
almost the whole length of the large blackboard, and announced that we had to
commit it to memory; for me that was impossible. I decided at that moment to quit,
but stuck out the course until the end of the six months. I had completed half of the
academic part of the course, and one period working in industry. I later learned that
of the thirteen students on the course, only one completed it, and he was something
of a genius. I joined in the very first year of the course, and I believe that the course
level had been pitched too high, because all the students except one, dropped out.
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Chapter 3: ELLIOTT BROTHERS (LONDON) LTD (Later, part of Elliott Automation)
I bought the Daily Telegraph, around 14th March 1960, and found an advertisement
for a junior programmer at a computer manufacturer: Elliott Brothers, in Elstree Way,
Borehamwood – luckily not far from home for daily travelling. (This was also not far
from my father’s father’s father’s home, which was on the site where now stands
Borehamwood’s Post office in Borehamwood high street).
I travelled from my Finchley home by motorbike: a Royal Enfield ‘Prince’ model, with
a bright red fairing. Below is a photo of it taken in France, probably somewhere
between Beauvais (where my French pen-friend lived), and Le Raincy in Paris (with
which Finchley was twinned); the photo may have been taken in Le Raincy, when I
was on a ‘semi-official’ visit to see the Mayor, for at the time, I was secretary and
treasurer of the Finchley Council of Youth.

Why that bike? It was because whilst working at the National Physical Laboratory,
an employee there travelled to work on a Royal Enfield bike, although larger than the
‘Prince’ model, and I was so impressed with it, I decided that I wanted one. It was
my uncle John Lawrence, home on a visit from his workplace in Kuwait, who
arranged to buy it for me at a huge discount though his employer, the Kuwait Oil
Company.
Mine was a very impressive looking machine, and the bike was stared at by many
people in France, whenever I stopped. They always asked ‘How fast does it go?’
But it was only 148 cc capacity, with a top speed of 60 mph. Once, I skidded over on
black ice when travelling to Elliotts in winter, and I then decided to ride it no more in
7

bad weather. So I sometimes used two buses: one from North Finchley to High
Barnet, and then another from Barnet to Elliotts at Borehamwood.
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The old 2-storey Elliott building is in the foreground on the right. The large L-shaped building in the
background was the newest Elliott block. My office was on the third floor of the wing on the left side of
the photo. I also spent many hours in the computer bureau/showroom which you can see fully
illuminated on the ground floor on the left side of the photo. All these buildings were later demolished
for redevelopment.

Here is part of the computer showroom/service bureau,
showing an Elliott 4130 (foreground) and an Elliott 4120 (background).
These models were respectively introduced in 1965 and 1967, after I had left Elliotts.
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I applied for the post, and after interview on 29th March 1960 by a couple of high
level programmers and computer designers, I was accepted, to start on 19th April
1960, in the Internal Computer Applications (ICA) department of Elliotts, working on
the third floor, above the vast and impressive ground floor computer
showroom/service bureau, which was said to be the biggest in the world at the time.
I spent many hours in that computer room, sometimes working through the night on
the Elliott 405 computer.

An Elliott 405 computer; I think this one was at NCR’s premises in London

There appear to be no photographs taken of the Elliott computer bureau room in the
early 1960s, showing the two 405s, the 402 and the film and lineprinter output
machines. The above photo is the best I could find showing a good portion of a 405.
But I was keen to find a better photo of the console of the 405, including a paper
tape punch and reader, and Google helped me after a long search to track one down.
Below is one of the best photographs which I have come across. I found it in March
2017 as a small image on the website of the Powerhouse Museum in Sydney,
Australia, which is part of the Museum of Applied Arts & Sciences.
The tiny black and white photo is at https://collection.maas.museum/object/210779.
I clicked on the photograph and was delighted to find a much larger high quality
image, but the original print had been degraded over the decades by creases,
scratches, and hundreds of the black and white patches which are commonly found
on old photographs; the images of the people’s faces had been damaged by white
marks.
I spent several hours restoring the worst of the damage, and the result you can see
below.
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Copyright is thought be owned by National Cash Register Co. Ltd

In 2011, I had corresponded with Matthew Connell at the Powerhouse Museum
about my involvement in the development of the British computers heritage website
(see Chapter 11). I sent him a copy of the improved photo, asking for the identity of
the computer installation, and for caption details which I should use to include the
photo in this book. He was delighted with the restored photo, and told me that the
computer was installed at the commercial computer bureau office of the National
Cash Register Co. Ltd, in 1959 at Barrack Street, Sydney, the first bureau of its kind
in Australia. Most 405 photos show the whole of the installation; this one for a
change, concentrates on the console and the electro-mechanical input and output
devices.
Shortly after my arrival and induction at Elliotts, I was sent on an excellent two or
three week 405 computer programming course run by The National Cash Register
Company (NCR) in Marylebone Road, London. Elliotts had an agreement with that
company for them to market the 405 computers and run training courses. I was
scheduled to work on writing programs for the 405, probably physically the largest
commercial machine ever made by Elliotts.
Although I was at Elliotts for only a short time (April 1960 to September 1962), that
period proved to be one of the most useful for my future career, and oddly, later in
retirement. It enabled me to contribute 45 years later, and after a considerable
amount of research conducted over several years, to writing a significant amount of
an Elliott section of the history of British computers website, which is published at
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www.ourcomputerheritage.org, and which has been formally adopted for archiving by
the British Library. More on this subject appears in Chapter 11.
My time at Elliotts was spent mostly on writing 405 programs for the stock control
system required by Elliotts to assist in its manufacturing processes. But I was also
required to write a few library programs for the 405, not only to help Elliotts
themselves, but also to make them available to Elliotts’ 405 customers, one or two of
whom I visited.
******
One library program which I wrote, was to enable the time taken by another program,
or a critical part of another program, to be measured precisely; if it was found to be
working too slowly and was causing a job to take much too long to run on the
computer, then steps might be taken for a full or partial re-write of the program, to
improve its efficiency. This was important, because some processes on computers
designed in the 1950s took many hours to complete, and available time on a
computer was often at a premium. In addition, computers were not as reliable as
they are today, and a job which should take several hours to run, might not finish,
because of a computer hardware failure. An engineer was usually on stand-by in
case of such failure.
Another library program’s function was to sort data. A new sorting technique, known
internationally now as Quicksort, (see Wikipedia for a brief explanation) had been
invented by Tony Hoare (see also Wikipedia), another Elliott employee, who is now
(2016) Emeritus Professor at Oxford University.
My boss, the head of the ICA department, Patrick Shackleton, had written the old
existing sort program used by most Elliott customers. He was surprised at the
claimed better efficiency for Quicksort, and was determined to prove whether or not it
would be faster that his own program, when run on the 405 computer. So he
designed and wrote Quicksort for the 405, but was unable to get it to work at all. In
frustration, he gave the coding sheets to me, with instructions to find the errors and
make it work.
As far as I knew, he had written the program without having specified it in logical
steps on paper, and without having drawn a detailed logic flowchart; the logic was
only in his head, and he was so brilliant that he normally didn’t need flowcharts. For
him they were an unnecessary step, but in this case, he was wrong. So I set about
reading the coding sheets, and at the same time drawing a flowchart from the code,
in order to try to understand the complex logic. After many days of studying the
coding sheets, I finally had a flowchart completed.
So I then set about trying to understand it, to find out what the program was
supposed to do. It was I think the toughest intellectual task I have ever undertaken,
for the logic of the flowchart did not make sense. Finally I found two places where a
jump instruction at the end of a loop was returning back to an illogical point in the
coding; I made corrections. I then began to understand what the correct sorting
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process was intended to be. Having found the innermost loop in the process, which
needed to work at maximum efficiency, I re-wrote it, so that it executed faster.
Then I tested the program several times on small and large sets of data held on the
405’s disc. Quicksort finally worked on the 405 for the first time, and it was also the
first time Quicksort had been used on a computer where the data was stored on a
sectored disc. But was it faster than Shackleton’s old sort program? I used my
timing program to measure both sort programs, each operating on the same sets of
data. Quicksort was indeed faster, and it now forms the basis of nearly all computer
sort programs, worldwide. Tony Hoare published his Quicksort paper in the British
Computer Society’s Journal (Vol. 5, no. 1, 1962, pp. 10-15); his article mentions me
as having run timing tests for Quicksort.
******
From time to time, internal courses were held at Elliotts, designed to teach some
aspects of computing to new employees. My section of one of the courses was to
explain the timing of part of the 405 computer’s instruction set, known as 0-code
orders. I gave the lecture on 28th February 1962 in the Borehamwood office of
Elliotts.
The contents of the talk are formally set out in part of the Computer Conservation
Society’s website at ourcomputerheritage.org, and specifically on pages 180-183 (at
the time of writing), at http://www.ourcomputerheritage.org/ccs-e2xtra4.pdf. I was
responsible for researching and producing the whole of that 186 page section of the
website, between 2003 and 2011.
******
I sometimes spent very long hours at Elliotts’ Borehamwood offices, occasionally
through the night, when it was quiet with no interruptions to concentration. One day I
fainted after stepping out of the lift on the third floor. I was taken to the medical room
in Elliotts’ small old building to recover, where it was suggested that I had not been
eating enough. The diagnosis was correct. But I was not the only one who often
worked through the night. My colleague and life-long friend Harry Lawrence also
liked to do this. Sometimes we would go out in his car very late at night or in the
early hours to a lorry drivers’ café which never closed; it was called the Busy Bee,
and I think it was somewhere on the A41 road.
We had to complete time-sheets in those days, which were not designed for working
outside normal hours. There were sometimes weeks on end when Harry recorded
apparently very few hours or no hours worked at all, because night hours were not
recordable on the sheets. He delighted in scrawling over the whole week’s timesheet just two words: ODD TOIL, which puzzled the administration staff, and he was
summoned to explain himself. He said that the abbreviation stood for ‘Out During
the Day – Time Off In Lieu’, because he had been working at night. I copied him and
did the same, although I was rarely absent for the whole of a day’s working hours, so
I always had some hours recorded, as well as some ODD TOIL entries.
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******
I spent some of my time whilst at Elliotts, after normal working hours, writing some
programs for fun. One of them was to calculate and print a list of factorials – as
many as the computer reasonably could, without involving an enormous
programming effort.
I still have the complete results listing, but I am showing here just the first and last
pages. The program stopped at factorial 146, which has 255 digits, so there was
clearly a storage limitation which caused the program to stop. The results had to be
stored on the computer’s hard disc, because the computer’s fast memory was not
large enough, and was microscopically small by today’s standards. The challenge of
the programming, was to work out a method of calculating numbers of enormous
length, and being able to print them in a readable decimal form.
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Last page of a list of factorials calculated on the Elliott 405 computer

How long would it take to program a modern computer to perform the same task? It
ought to be much quicker, but I wonder. Would there be capacity problems?
Certainly it would be far quicker to execute the program. Unfortunately I did not keep
the 405 program coding sheets.
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Another program which I wrote for fun, was to calculate and print out some magic
squares. A magic square is a square grid of numbers, in which the numbers in every
row and every column add up to the same total. And the numbers in the two
diagonals also add up to that same total. Here is a very simple example, where all
the totals are 15:
4 9 2
3 5 7
8 1 6
Below is the paper tape program listing, and on the next page the set of results. The
magic squares are shown in two columns, reduced for ease of display, to smaller
than their original size; on the actual printout they were printed on a single piece of
continuous stationery. The last magic square completely filled the width of the
paper.

It looks to me as though there is an error in the penultimate line in the first column, which must have
been corrected before the program was run, but not corrected on the paper tape. Or perhaps the paper
tape which I kept was not the final working version. So here is a puzzle for a keen future student to
solve, by referencing the 405 computer instruction set described in the website at
www.ourcomputerheritage.org
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Results of the Magic Squares 405 computer program

******
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Whilst at Elliotts, my boss, Patrick Shackleton, advised that I should join the British
Computer Society (BCS), which I did. I attended a few of the specialist BCS group
meetings. In the 1980s when I was working at Coward Chance (see Chapter 9), I
enquired about applying for a Fellowship of the BCS, in relation to the major project
which I had then managed, but I was unable to apply because I was out of time
according to the Fellowship application rules. Much later, in April 2001, I bought life
membership of the BCS for £395, and in May 2004 I was elected as a Chartered
Member of the BCS:

******
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Now I shall describe some of the practical aspects of my employment, to explain that
developing computer programs had many physical aspects to it – I wasn’t just sitting
at a desk writing lines of code on a programming sheet.
How did we prepare a computer program at Elliotts? The first stage was to define
the function of the program. This could be a very short process, as in the case of my
‘fun’ programs mentioned above, or for a commercial application, it could take weeks
of investigation and discussion with the users of the eventual system. Such a
system could require the specification of more than one program for a complete
system.
But what about a single program? The first step was to draw a flowchart to enable
the writing of the code to be undertaken more reliably than without such a logic chart;
typically this would be a freehand drawing. The drawing might be produced very
neatly at the end of a project, if required to form part of the formal project
documentation.

The flowcharting template which I used

The programming symbols on the template were not entirely adequate. In particular,
it was often impossible, because of lack of space, to express a clear question inside
the tiny CHOICE diamond shapes, and I resorted to using the STORE symbols,
sometimes much larger than on the template, for defining decisions.
The program code would be written on a set of blank program sheets, following the
flowchart. Below is an example of half of one such completed program sheet.
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(This is actually part of the program mentioned a few pages earlier for measuring the
time taken for another program to execute). The full program sheets for the above
program, the formal published specification of the program and other forms of the
program can be seen from pages 16 to 25 on the website at
http://www.ourcomputerheritage.org/ccs-e2xtra1.pdf
Once written, the program sheets were given to an operator in the data preparation
room, which had about eight electro-mechanical machines, (manufactured by Creed
as far as I recall). The operator would type from the written program sheets using a
keyboard, and the machine would produce simultaneously a 5-channel paper tape.
This would be the physical form of the program, which would be fed into the
computer via a fast paper tape reader attached to the computer.
A newly prepared paper tape would emerge from the Creed punch machine, and fall
into a large paper tape bin which stood on the floor next to the Creed machine. After
completion of the paper tape, it would need to be wound up carefully, and for this, a
hand cranked tape spooler was used. A photo follows, taken recently from an old
Ferranti product manual:
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The master copies of the paper tapes were stored in cardboard pill boxes, which
were available in various sizes. Below are photos of the above program’s pill box,
closed and open, showing the dark grey paper tape curled up inside.
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For my ‘fun’ programs, I would use a Creed paper tape punch machine to type the
program, preparing the paper tape myself.
The paper tape would later be input to the computer by being fed through a paper
tape reader. In 1962 I used a reader manufactured by Ferranti, which read at 100
characters per second. (Later, a much faster and more compact reader was
manufactured by Elliotts, reading at 1,000 characters per second).
Paper tape read by a Ferranti or Elliott tape reader would have to be presented to
the tape reader by a reliable method, so that it did not become tangled or torn. So it
was suspended in a rectangular transparent perspex trough, from which it could be
safely pulled and read at high speed. Below is an example from a Ferranti brochure,
although the picture does not show the best method of using the trough, because the
tape is shown resting on its base. At Elliotts, we suspended the tape from its centre
using a short smooth metal rod which was lowered down the slit in the trough.

22

When testing a program, one would sometimes find an error on the paper tape. It
could be a programming error, or an error in the original typing of the program. The
standard way to deal with this, would be to feed the tape through one of the Creed
machines, copying it up to the position of the error, type in the correction, and then
reproduce the remainder of the tape. This was not a very quick process.
But occasionally it would be possible to correct the tape by a much quicker manual
method in an emergency. There was a small device, which we called a uni-punch.
One is shown below from the same Ferranti brochure, but they gave it a different
name.

It is fairly obvious from the above photo, how it was used. A metal flap was closed
over the centre of the device, thus covering a small part of the paper tape. This flap
had 5 holes drilled through it; and so did the metal surface beneath the metal flap
under the paper tape. With a piece of tape held firmly on the uni-punch, the tiny
cutting cylinder (attached to the chain) was pushed through the metal flap, and down
through the tape into the base of the uni-punch, thus cutting a tiny circular hole in the
paper tape.
The by-product of this procedure was a tiny disc of paper tape, which fell from the
bottom of the uni-punch. If necessary, this tiny disc could manually be placed into a
hole in the paper tape to fill up an unwanted hole; one used the smooth top of a
finger nail to smooth the tiny disc into place, first from one side of the tape, and then
from the other side, with the tape firmly pressed on to a hard smooth surface. This
second procedure of filling up a hole rather than making a new hole was not very
reliable, and one had to check after using the corrected tape that the hole was still
filled up. Such a tape could not be repeatedly used, and the standard reproduction
and correction process would have to be used later, to create a permanent re-usable
tape.
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I had to do all the above tasks, especially when a program was being developed.
After a regular job went into production, it was normally run by operations staff, and
we programmers would normally only be called upon when a difficulty arose.
But the major stock control project was special. Each computer run could take many
hours, and computer breakdowns were quite common. I sometimes had to take over
the running of a long job, because operations staff had to go home, or for whatever
reason, were unavailable. This did not involve just sitting at the console and reading
a book whilst waiting for a job to finish. The computer had to be monitored in several
ways.
Each computer program had its own normal audible and visual characteristics, which
one learned to recognise by sounds coming from the loudspeaker, and from the
pattern of flashing lights on the console. A change in these signals could indicate
that a problem may have arisen; a program might have ceased running, or it might
be “going round in circles” abnormally.
Large scale data was stored on very long reels of 35 mm magnetically coated film, a
medium which had been developed originally by Disney Studios for sound recording.
Elliotts had I think decided to use this medium for storing data partly because of its
strength, and because of its easy availability: the Elliott offices were very close to the
Elstree and Borehamwood film studios.
(One of the film sets was next to Elliott’s car park opposite its main building, and
sometimes I would walk over to see what was being filmed; I remember seeing on
one occasion, small models of warships on a lake, which were being filmed as real
warships).
On the left side of the next page, is the only photo I have found of one version of an
Elliott magnetic film deck, showing how a reel of film was wound around the servo
mechanisms.
The servo mechanisms on the 405 (I do not know about on the 803) had a tendency
to ‘drop out’, leaving the magnetic film slack, instead of taught around all the small
metal reels. Anyone running a lengthy job on the 405 had to keep an eye on the film
mechanisms, for early warning signs of the film’s becoming slack. A simple
adjustment of a screw would enable the mechanism to be tightened up a little. That
is one of the jobs which I did from time to time.
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On the left is a film deck on an Elliott 803 computer. The mechanism is essentially the same as that on a 405
computer, which is shown on the right, but on the left you can see how the film was wound around moving servo
mechanisms. The read/write head for transferring information from/to the magnetic film is above the topmost
central circular mechanism. The 803 unit shown above, is held at the London Science Museum, and the 405 film
unit is part of the computing equipment held at the Powerhouse Museum in Sydney, Australia.

Another important task was to monitor the state of the high speed disc. A photo of
part of a disc unit is below.
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You can see the top of the disc in the photo above. It revolved at very high speed,
and from time to time we had to check the oil level and temperature to make sure
that it was in a safe range; I have forgotten the exact temperature figures but they
were something like 24-26c.
On one occasion, during early testing of the unit in the 1950s, the engineers did a
safety test, deliberately speeding up the disc above its rated revolutions per second.
The disc exploded, and parts of it penetrated a 23cm thick brick wall. The story of
that test was passed down to 405 operators in subsequent years, and one or two
were a little nervous, because the chair at which they sat in front of the control
console, was directly in line with the revolving disc. I did not worry about it, but I was
careful to check the disc regularly.
Computer programmers/operators who have worked in computing for many years,
seem to have a favourite computer on which they worked, and often this is one of the
early machines in their careers. Certainly for me, the Elliott 405 was my favourite,
and the one about which I remember the most details. It had to be ‘nursed along’,
sometimes, and one experienced a sense of triumph when a job completed
successfully.
I am no electronic engineer, but I had watched engineers working on the computers,
and I did learn enough to be able to deal with some problems. I remember that
during one very late evening, the computer failed, and there was no engineer
available. I was able to trace the fault to one section of fast memory. Memory was
stored on what were called nickel delay lines, and at the back of part of the computer
was a bank of such delay lines, each one with a handle, which was there to enable
the unit to be pulled out. I first switched the computer off. Luckily there was a
second 405 computer, switched off, next to the one I was working on, so I pulled out
the same delay line from the second computer and installed it in the first computer.
That solved the problem, and I completed the job.
******
To conclude this section of my work at Elliotts, readers may wonder about the
monster computers of the 1950s, and wish they could see one functioning. Well,
there is a short film available at the Yorkshire Film Archive, which in 2018 was
available to see.
The film was made in March 1959 depicting the delivery, installation and later
subsequent use of the 405 installed at Reckitt’s in Hull. The film was viewable by
visiting www.yorkshirefilmarchive.com, and then doing a search using the term:
NATIONAL 405 computer. Alternatively search Google for Yorkshire Film Archive,
and do the same search. The film lasts for 13 minutes 38 seconds.
Unfortunately there is no sound track, so I have written a summary of the events
shown, indicating the start time in minutes and seconds of each event. It is
interesting to note not only the considerable logistical task of installing a business
computer in the late 1950s, but also the rigorous method of data preparation,
26

involving not just initial keying in of the data, but also its re-keying for verification,
which was standard practice. (In February 2011, the written commentary on the YFA
website was inaccurate and incomplete).
Here is a correct commentary on the events depicted in the film:9”

General view of the computer, and then a paper tape being punched out,
announcing the film, saying “N E 405 AT RECKITT’S”.

35”

Three delivery lorries from Bullens arriving at Reckitt’s premises

1’12” Unloading the computer begins
1’36” The control console of the computer
1’44” Part of the air conditioning unit.
1’51” Some of the main cabinets being unloaded
2’41” A set of magnetic film cabinets being moved into the building.
2.54” Installing the memory, logic and film unit cabinets
3’27” The magnetic disc unit, and examination of same.
4’05” Installing the magnetic disc unit
4’48” Attending to circuitry
6’07” Connecting under-floor cables
6’15” The alternator set and control unit being lifted into the building
7’50” Engineers at work; the cabinet of equipment in front of the engineer in the
foreground, is a standard 405 engineering test rig.
8’

Operating the console to load a paper tape (probably containing a computer
program) into the computer

8’15” At the console controlling the operation of a program.
8’35” Four men at a meeting
8’45” Entrance to the programmers’ room
8’49” Chart analysing processing of daily cash
8’59” A programmer at work
9’26” Stage 1 of preparing numeric input data on a Creed paper tape punch
machine.
9’50” Close–up of the paper tape punching mechanism
27

9’59” Verifying data – stage 2 of data preparation. The tape punched previously by
the first operator is being read by the machine to the right of the keyboard, as the
second operator keys in the same data again. If the machine detects a difference
between what she types and the data already on the paper tape, the operator is
warned, and she makes a correction if necessary. The corrected paper tape is
punched out on the machine to the right of the picture, and is then ready for input to
the computer.
10’56” Collecting the input documents and the paper tape prepared from them
11’04” Putting the data tape into the Ferranti paper tape reader
11’20” Starting the program which inputs the paper tape data. The tape falls into a
large bin, from which it is subsequently retrieved and rolled up into a reel, using a
manually operated tape winder.
11.26” One of the magnetic film mechanisms, either reading a file of data or writing
an updated file of data
11’34” The computer is punching out information on a Creed paper tape punch
11’39” Off-line Creed equipment. The computer has been instructed to print out one
of its programs on the paper tape, which is now being read by the paper tape reader
on the left, and the program is being printed at the typewriter at the right of the desk.
11’54” Some of Reckitt’s processed business information has been punched out by
the computer on paper tape, and this is being read on the left of the picture by a
paper tape reader. At the same time, the data being read, is printed out by the
printer on the right. This data comprises order forms with lists of different products,
quantities required, their unit prices (in old pence), and the amounts due (in £ s d).
12’22” Loading a magnetic film containing a file of data produced by the computer
for subsequent printing. This is a separate piece of computing equipment, not
directly connected to the main computer. Its function is to read large quantities of
data from the magnetic film, and transfer the data to a line-at-a-time printer.
12’34” Operating the control console of the line-printing system to start the process
of printing data from the magnetic film.
12’53” Printing business records on the line-printer on continuous stationery. The
printer is thought to be a Bull line-printer, manufactured by the French ‘Compagnie
des Machines Bull’.
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Chapter 4: MILLS ASSOCIATES LIMITED & ISIS

Patrick Shackleton was to play a significant part in my early career development.
(There is an appreciation of him at http://www.advinfo.co.uk/patrick.html, although a
few details are not quite accurate). He was persuaded to leave Elliotts by R. G.
(Gerry) Mills, who had been a programmer and later Elliotts’ Sales Manager. Gerry
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Mills, a decade older than me, was a hugely dynamic and brilliant man and he had
set up (I think late in 1961) Mills Associates Ltd, a software development company,
based temporarily at 10 The Minories on the eastern edge of the City of London.
Shackleton joined Mills in the autumn of 1962 after Gerry Mills moved the company
to Ship Tavern Passage, right in the heart of the City.

Ship Tavern Passage, probably in the 1950s (from Gracechurch Street)

The premises were on the first and second floors of a small building, right above the
shop on the right with the arched entrance, in the above photo; in 1962 that shop
was a coffee house/tea room. My office was on the first floor, in the photo shown
apparently directly above the circular book shop sign. The premises were
demolished and are now occupied by part of a chain of shops, I think Marks &
Spencer. In the 1960s one could walk directly through Ship Tavern Passage under
the first floor of the building in the background in the photo, into Lime Street, (which
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is just visible in the photo). But this direct route to Lime Street no longer exists, and
one has to turn left and then right to reach Lime Street.
At about the time when Shackleton left Elliotts, he asked me to join him at Mills
Associates. I had been taken on at Elliotts a year or two before, as a junior
programmer at a salary of £550 p.a. I was earning about double that by September
1962, as a senior programmer, and Shackleton had negotiated for me a starting
salary at Mills Associates of £1,300 p.a. He told me a few months later that he
regretted not having made it £1,500. I think he said that, because more members of
staff had by then been recruited, mostly from ICT (International Computers and
Tabulators) in Putney, and at least one employee was being paid about £1,500.
Anyway, my pay was raised later. £1,500 for a young man in those days was a high
salary, and I was delighted with it. It enabled me to buy, around 1964, a second
hand two-tone green Riley 4/72 car for £650, which I used to drive to the City each
day; in those days it was possible to make the journey from Finchley, using some
backstreets, in a reasonable time. Mills had made an arrangement with a local multistorey car park, for us to use some spaces free of charge.
Gerry Mills had persuaded another Elliott employee, Cedric Dennis, also to leave
Elliotts. The exodus of staff from Elliotts to Mills, caused a row between the two
companies, and I think Cedric had to leave Mills Associates. Cedric knew one of the
senior secretaries who worked at a firm of accountants near Liverpool Street Station,
called Prince, Simon & Co. It was through Cedric, that Mills Associates gained a
contract to assist Prince, Simon & Co. in the launch of a new unit trust called The
Property Share Unit Trust. Mills Associates had to develop software in a hurry, to
enable the unit trust administration to be computerised. I think it may have been the
first unit trust in the UK to make extensive use of a computer system. I was put in
charge of a small team, reporting to Shackleton (who had defined how the computer
system would work), tasked with the software development – my first experience of
being in charge of other people.
The unit trust software was to run on a service bureau computer at the premises of
De La Rue Bull, who had offices in Southampton Row. (For use of the bureau, we
negotiated with the managing director, Ian McNaught-Davis, who was also a wellknown mountaineer. He later became a TV presenter, best known for presenting the
BBC television series The Computer Programme, Making the Most of the Micro and
Micro Live in the 1980s). I had the use of Mills Associates’ bright yellow Triumph
Herald, to travel to and from Southampton Row. The computer was known as the
Bull Gamma 30, but it was in fact an American machine called the RCA 301. It was
marketed in France as the Gamma 30, and in the UK as the ICT 1500. That
computer was to form the basis of all software development in Mills’ office in London.
My small software team was only one of two or three teams of programmers in that
office; they too worked on writing software for other projects to operate on the ICT
1500, which was becoming a popular computer.
I have mentioned Mills’ London office. The company had also set up an office in
Monmouth, where Gerry Mills was mostly based, and for which programmers were
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recruited locally. The major project in Monmouth was providing support for a Welsh
steel company; Mills bought an Elliott 803 computer in 1962, and set up a service
bureau in Monmouth, providing services for the steel company. At least one other
office of Mills Associates was later set up, in Hemel Hempstead, which I think was
still operating in the 1990s. The Elliott 803 became the best-selling UK computer,
and over 200 were installed between 1962 and 1966. Mills Associates bought two
803s. I attended an 803 programming course whilst at Elliotts, but I did not have the
opportunity to develop any software for that machine.
My unit trust project had a deadline to meet.
scheduled for launch to the general public in
national newspapers, where application forms
Simon & Co. had set up a company called Unit
unit trusts which they planned to launch.

The Property Share Unit Trust was
March 1963, via advertisements in
to buy units were printed. Prince,
Trust Services Ltd, to administer the

Over 4,000 application forms were completed and posted to the offices of Unit Trust
Services (UTS), which were at 16 Coleman Street, just off London Wall in the City. (I
seem to remember that the exact number was 4,124).
The units were priced for the launch of the unit trust at 5/- (five shillings - 25p today)
each, with a minimum purchase amount of £50, i.e. 200 units. The offer of units to
the public was known as a ‘block offer’, and the advertising would announce the
availability for sale of a block of, say, 2 million units in the trust.
For a period of one or two weeks, post arrived at 16 Coleman Street, containing the
completed small application forms cut from the newspapers, with cheques in
payment. The applications came either directly from the investing public, or from
banks and other professional organisations who were acting as agent for the
applicant. In the latter cases, the agent’s stamp had been applied to the form. UTS
staff had the task of checking the validity of the forms and cheques, and banking the
money. Mills Associates’ office and the UTS office were not far away from each
other, and I worked closely with the UTS staff and with the data preparation staff,
supervising the technical aspects of the processes involved.
The processes are described in the article below, which I wrote for the magazine
Data and Control, published in June 1963. (I did not choose the awful title or write
the text at the top of the second page).
In the first of the three magazine pages below, the photo shows the Gamma 30
computer at De La Rue Bull’s service bureau in Southampton Row, which was close
to the Bonnington Hotel which is still there today. Coincidentally I recognised one of
the staff there (shown in the photo), as Rupert Bayfield, who was a schoolmate of my
brother Edward. In the second of the three pages, the girl in the photo is one of my
team of programmers – Rosemary Sibley. She was one of several staff recruited by
Mills from ICT in Putney.
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I bought some units in the Property Share Unit Trust, and below is the certificate of
ownership no. 100, which I arranged to allocate to myself.

One of the first unit trust certificates printed by computer in U.K.

Below is an example of an income tax voucher, which we printed for each unitholder
for each distribution of income periodically.
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Unit trusts became very popular with the public as investments over the next several
years, and new unit trusts were set up, not only by UTS, but by other unit trust
management companies, and by the big banks. Prince, Simon & Co’s unit trusts
were in due course put under the umbrella of Target Trust Group, but were still
administered by Unit Trust Services Ltd. Some companies wanted to set up their
own unit trusts but did not have the experience and skills or computer systems to
carry out the administration themselves, so UTS began to bid to carry out the work
on their behalf. I recall three of these companies immediately: one was Slater
Walker, who had a huge reputation nationally and in the City as financial whizz kids;
another was one of the ‘big four’ UK banks, (whose identity I had better not reveal,
and will refer to from now on as Bank X) who were to set up more than one unit trust;
and the third was the Trustee Savings Banks organisation (TSB).
Whilst at Mills Associates, I worked closely with UTS for about two years. Then
Gerry Mills closed his London office, and arranged for the staff from that office to
become employees of International Shipping Information Services Ltd (ISIS), as from
26th May 1964. ISIS had set up a computer service bureau, a few yards from Ship
Tavern Passage, at Forum House, 15-18 Lime Street, which still exists today,
although it has been extensively modernised:

Forum House, 15-18 Lime Street, August 2018

I visited Forum House whilst on holiday in August 2018, where the above photos
were taken. When I worked there, on the left, inside the entrance hall, stood the
building’s liftman, who always had a cheerful smile on his face; he opened the noisy
folding metal gates, and took us up to whichever floor we wanted.
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In the photo above, (from Google, September 2018) you can see Forum House on the left, and a clothing shop
on the ground floor, which in the 1960s was our computer bureau, which could be seen through the windows. It
was possibly the first such bureau in the City of London.

In June of 1964, I, with all other Mills Associate shareholders, was obliged to sell my
shares back to the company’s founders, for £3 per share, which must have meant
that I made a profit of £2 per share. How many shares I had bought on joining the
company I do not remember, but it was probably not more than 250.
We moved into the Lime Street premises, where an air conditioned computer room
had been constructed for an ICT 1500 computer, as the workhorse for the ISIS
bureau. The unit trust computer systems thenceforth operated from Lime Street,
rather than from Southampton Row.

Next to Forum House, you can see in the three photos above, a pub called The Grapes. In the 1960s it was known as The
Bunch of Grapes. Inside it has barely changed at all. The black and white photo is said to be of some bankers in the pub,
possibly in the 1960s, and next to it, is me in August 2018. Some Mills Associates and ISIS employees used to frequent the
pub; I joined them occasionally, but rarely drank anything alcoholic.

ISIS were developing a system to create and maintain a register of international
shipping, (based on Lloyd’s Register of Shipping which had been published since the
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18th century) and to make the database available to anyone in the shipping industry,
to enquire about any registered ship, for a fee. I was not involved in this system, and
a lot of effort was put into developing it, but as I recall, there seemed to be no real
market for the services. ISIS was I think in financial difficulty as a result, and was
taken over by the nearby British and Commonwealth Shipping Company (B&C).
Over approximately the next year, I undertook the task of writing a major element of
B&C’s payroll system, which they wanted to have computerised, to run on the ISIS
computer. I was part of a team of five or six people. I spent a good deal of time at
the nearby B&C offices, specifying how the hugely complex, antiquated and
sometimes illogical payment rules, (which had developed over many years resulting
from negotiations with ship workers’ unions) could be specified for programming.
At some point, the systems and programming staff, including me, moved out of the
Lime Street offices into premises, newly built, or perhaps just refurbished internally,
just south of the Thames, at 67 Southwark Street, at the junction with Lavington
Street. The computer bureau and the operating staff remained in Lime Street. A
photo of these Southwark Street offices is below, taken by Google in July 2016;
extraordinarily, by September 2017 the building had either been stripped to its steel
and concrete frame, or demolished, and a new building was going up.

67 Southwark Street
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Around the middle of 1966, I started looking around for another job, and on 21st
October I had an interview in London for a job in Toronto, Canada, with the
Canadian Imperial Bank of Commerce.

As can be seen in the letter above, the bank subsequently offered me a post, for a
minimum period of three years, as a systems analyst at a starting salary of C$9,000,
with a review after 6 months. I decided not to accept the job, for reasons which I
cannot now remember, but perhaps because of the uncertainties involved, and
perhaps because of the minimum term of three years, during which period housing
would have to be arranged.
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Chapter 5: DATACO LIMITED
Early in 1967 I was continuing to seek other employment, and I arranged to be
interviewed on 3rd March at ICT’s offices near Putney Bridge. On 22nd March I
received from them a job offer as a software planner at £2509 p.a., and I replied that
I was almost certain to accept the offer, but had to await the outcome of another
possible job interview. On 30th March I wrote, declining the ICT offer.

One of my colleagues at Elliotts had been Harry Lawrence, who much later moved to
live in the USA, I think in Boston. An attempt had been made by Gerry Mills to
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poach him away from Elliotts, but the attempt was blocked by Elliotts. Harry left
Elliotts, and I am not sure where he went, but at some later date, possibly late in
1966, I became aware that he had a consultancy company called ELF, somewhere
in the north of England.
At the time when I was applying to ICT in Putney, Harry called me one day out of the
blue, offering me a job with Dataco Ltd, a company set up I think by Patrick
Shackleton, with Harry having been appointed Managing Director. I accepted the
post of Computer Consultant at £2,700 p.a. I cannot recall exactly where their office
was – but it was in the Clerkenwell district of London. The company went into
liquidation in October that year, and I cannot recall having achieved anything positive
during that five month period, except to define for the company the format of
computer program specifications which we would all adhere to. I do recall having
attended some meetings with Shackleton or Harry at potential clients’ offices, to bid
for a few new contracts, but we did not succeed in winning any of them as far as I
can recall.
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Chapter 6: UNIT TRUST SERVICES LTD (UTS)
I had holdings in a few unit trusts run by UTS, and one day, in October 1967, before
Dataco liquidated, I had a problem regarding one of my holdings, which required me
to telephone the UTS office manager, whom I knew. He responded by inviting me to
come to 16 Coleman Street – a small building which no longer exists. I gathered that
at some point in the previous two years, they had moved their unit trust work away
from the ISIS bureau, to another bureau, ITT Computer Services in Cockfosters,
which had redeveloped the unit trust software, to perform on an IBM computer
almost exactly the same functions as the system which I had been in charge of
developing, and which had operated at ISIS and earlier at another bureau.
Michael Prince, the Managing Director of UTS, wanted to talk to me whilst I was at
16 Coleman Street, and he explained that UTS needed a better system to produce
contract notes for the sale and repurchase of units. Such notes had always been
produced manually, using electric typewriters on very wide multi-part sets of paper,
with a large backing sheet which formed a listing of all the contract notes typed. It
was a messy and difficult process, and it needed to be automated.
He subsequently asked if I would be interested to join UTS as an employee, to
manage all computing aspects of the company. We exchanged correspondence,
(see next page) and I was taken on as Computer Consultant at a salary of £2,700
p.a., the same as I was earning at Dataco. This was with the agreement of the
liquidators of Dataco.
When I started at UTS, I found that investigation of automating the production of
contract notes was already underway. UTS were talking to Burroughs about using
an electronic calculating typewriter. I took over this embryonic project and kept
running into technical difficulties while developing a system specification; the
machine was simply not capable of doing all that was required. Compromises kept
being made, and by some time in 1968, we had reached a point where I said that the
proposed solution was not good enough, and that we should re-think the project.

Honeywell 316 computer + Olivetti Te328 terminal
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So I began looking for a totally different kind of solution, based on one of the new
mini-computers then coming on the market. I looked at several manufacturers’
machines, and decided on the Honeywell 316 mini-computer as the central
processor, with four on-line Olivetti Te328 terminals linked to it.

Letter of engagement with Unit Trust Services (from a poor carbon copy)

I was responsible for designing the system and arranging to have the programs
written, and I did not want to rely on staff from another company. There was an
outstandingly intelligent UTS employee, a former commercial airline pilot, whom I
thought could become a good programmer, and we both went on a training course
with Honeywell to learn about programming the H316 computer. This computer had
been marketed hitherto for use in industry as a process control machine, but I
realised that it would be ideal for our commercial purposes, and I persuaded
Honeywell so. It took the two of us more than a year to develop an environment to
permit on-line terminals to function independently from each other and under the
control of the H316. In effect, we had to develop an operating system, as well as
writing the application programs.
The H316 was available in several physical configurations, and I chose a 19” rackmounted system, with a paper tape reader and punch attached.
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A brief description of the system appeared in the Financial Times in July 1970:-

A similar article also appeared in Computer Weekly:-
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The system was the first of its kind in the U.K. It was designed to be as failure proof
as possible, and it functioned for an unprecedented ten years, with only four days of
down time during that entire period.
The H316 system and the computer system in operation at the bureau in
Cockfosters were being used for all the unit trust management company clients of
UTS. The unit trusts which had been set up by Prince, Simon & Co were all brought
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under the management of a new company which was formed, called Target Trust
Managers Ltd, part of a group called Target Trust Group. Target was taken over by
Dawnay Day, a financial services group in May 1972, but continued trading under
the Target name.
It was in the summer of 1972 that I, and my colleague Terry Brooks (one of the
accountants), were appointed as directors of UTS:

From the Financial Times

I received a letter of congratulations from Brian Brown, general manager of one of
our clients, the TSB group:
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There came a time when Bank X was being left behind, in that it was the only one of
the big four banks which did not have its own unit trusts; it needed to set up those
unit trusts in a hurry. But the bank did not have the expertise or the computer
systems to do so quickly. UTS was approached (I think around 1973) in strict
confidence by Bank X, to discuss whether there could be a way for UTS to
administer the unit trusts which the bank wished to launch, without it becoming
generally known that the bank was not doing its own unit trust administration work.
Clearly the work could not be undertaken by UTS directly. Bank X accepted that
some of the UTS staff could do the work, but under the umbrella of a new company
which would be set up. I think it was I who suggested that the name of the new
company be Unit Trust Administration Ltd. The function of the new company would
be to undertake work only for Bank X. Terry Brooks and I were appointed directors
of Unit Trust Administration. A separate London telephone number was arranged
with the General Post Office, (which then ran the telephone service now operated by
British Telecom) for members of the public to use to make enquiries. Some of our
staff acted as Bank X staff, and used Bank X stationery for correspondence.
So over the next few years, the amount of unit trust work which we did expanded
considerably. The Target group had also formed a building society and a life
assurance company, which were located in the City but not at 16 Coleman Street,
because of lack of space.
The time came to bring Target Group’s operations, including the work done by UTS
and Unit Trust Administration under one roof. The Target directors decided to look
for a plot of land outside London, and commission the construction of a building to
house everyone, apart from a few marketing staff who needed to remain in the City.
There was a long discussion about where the new building should be located, and
the most important factor was not to lose critically important staff, and to make it
possible for as many clerical staff as possible to move to the new location.
Enquiries centred on Aylesbury in Buckinghamshire, partly because of where three
key staff (two senior accountants and myself) lived. We were in Watford, Thame and
Leighton Buzzard, all of which towns were within easy reach of Aylesbury.
Discussions took place with the Aylesbury local authority, regarding providing homes
locally for as many clerical staff as possible who would be willing to move house.
In due course, a new building called Target House, with good parking facilities, was
constructed in Gatehouse Road in Aylesbury. A photo of the building is on the next
page; (it is no longer occupied by Target Group). On the ground floor on the road
side of the building was a new air conditioned computer room. A large Univac
computer was chosen to do the work for the unit trust company and for the life
assurance company, and I helped to recruit some new computer operations staff.
The move from London to Aylesbury in due course took place, but not without
difficulties with clerical staffing for a period of about six months. Terry Brooks and I
were appointed joint general managers of UTS; Terry was responsible for the
accounts department, and I was responsible for all the other departments.
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I think it was late in 1975 when we were hit with a devastating blow. A substantial
part of our income came from business with Bank X, and the bank had decided that
it was then in a position to take over the administration of its own unit trusts. It may
be that they had had a long term plan to do this, and if so, we were not aware of it.

Target House, Gatehouse Road, Aylesbury

After the handover process was completed, we had to reduce staff numbers. I found
it hard to tell people that they were being made redundant. In 1976, cost cutting had
to continue, and Michael Prince told me in April 1976 that the group could no longer
afford to employ two general managers; on 3rd May 1976 I was formally made
redundant, as was a fellow UTS director. It was both a shock and a relief; a relief,
because I never enjoyed managing people, apart from the technical computing
aspects. I was essentially a technician – a computing specialist.
I resigned my directorships in April 1976, but remained an employee, working on my
own, particularly on some specialist legal issues concerning trust deeds, as they
related to the administration of the unit trusts. It was agreed that I could continue as
an employee until I found a new job. I kept my salary of £8,750 until my leaving
date, (which was eventually agreed as 31st October 1976), and I was allowed to
keep my company car (a small fibre-glass Reliant Kitten) for an agreed fee.
Because of the petrol price crisis, I had a few years earlier changed my company car
from the huge gas-guzzling metallic green Ford Granada estate car, to the very
economic Reliant, which did about 50 miles to the gallon, saving me a lot of money.
I decided to go back into what I knew best – computing – and I registered with some
computer employment agencies. Eventually I was put in contact with CMG, founded
in 1964, a well-known international software house and computer bureau, and at one
time included in the FTSE 100 Index. One of its offices was near Aldgate East
underground station in London. It meant a salary reduction, but I expected that.
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Chapter 7: CMG (CITY OF LONDON) LIMITED
On making contact with CMG, I found to my surprise, that one of the joint managing
directors was Alan Rick; we knew each other, although not well. He had worked, as
I had, at ISIS in Lime Street. That must have helped in my being offered a job as a
systems and programming consultant. I was back doing programming after a gap of
several years, and I was very pleased, although I had to refresh myself in
programming with the COBOL language.

I soon discovered that everyone in the company was working flat out, to complete
projects to tight deadlines. One had to offer a good explanation if one was more
than five minutes late for work. I found it necessary to take programming work home
with me, not only sometimes to continue at home, but almost always working on the
train between Euston and Leighton Buzzard. The journey to work from Euston was
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not easy: a walk to Euston Road station, to take an Underground train to Aldgate
East, and then a good ten minute walk to the Leman Street office. I wanted to show
here a photo of the building, but the whole site has been redeveloped. I remember
one terrible day when the air was so filthy with smog, and visibility was so poor, that
an asthma attack almost overcame me. I had to stop walking, to catch my breath for
a few minutes, move a few yards, stop again, and so on until reaching the office. If
there had been mobile phones in those days, I would have summoned an
ambulance.
CMG decided at one point to develop a payroll and related system, called Payfact, to
offer services to companies at its computer bureau. I was allocated one of the
programs in the suite, and as it turned out, it became the largest program in the
system; it required over 3,500 lines of COBOL code. But all went well, and Payfact
was very successful. Here is a quote from the CMG entry in Wikipedia, which can be
seen at https://en.wikipedia.org/wiki/CMG_(company)
“Though the most mission critical business process for CMG was always selling
consulting services, the company also had a large internal IT department to service
the company's infrastructure and manage services for large customer applications.
One of the most popular applications which it developed and sold for decades, was
PAYFACT, a payroll and HR reporting system that gained widespread use in the
Netherlands in the 1990s.”
There came a time, early in 1978, when business was hard to get; few of us had any
work to do. So we were all ordered to become salesmen for the company. We had
to use our own initiative to contact companies to elicit new business; it meant cold
calling on the telephone. I really hated it, because I am no salesman. Yet the odd
thing was, that I seemed to be more successful at getting appointments to visit and
talk to prospective customers than anyone else.
I decided that I had to leave; this was not a working atmosphere which I could
tolerate for much longer. And I missed the technical seniority which I had previously
had: I was just one of a dozen or so programmers in the office, reporting to the
general manager. Having experienced working near my Leighton Buzzard home,
when I was employed in Aylesbury, I decided to find and register with some local
recruitment agencies, to see if I could avoid the long and increasingly expensive
commute into London.
That journey over the years since the late 1960s varied enormously in acceptability.
In the early days, the train was almost empty when it arrived at Leighton Buzzard
station on its journey to London, so there was no problem getting a seat. There were
at most, six of us in the carriage at Leighton Buzzard. As Leighton Buzzard, and
places further north expanded, especially Milton Keynes, commuting steadily grew
over the coming years, and the journey became more and more uncomfortable, as
the train became packed. One had to learn where to stand on the platform in order
to get in, and sometimes almost battle to get a seat. In some harsh winters, the
journey was appalling; the trains had no sliding doors, but many small conventional
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swing doors, which let in a howling gale in bad weather. And often the heating
system was not working. In some years, delays were extremely common.
One recruitment agency, which I found in Berkhamsted, was called Castle
Recruitment. They soon found a possible opening for me, in Berkhamsted. The
managers at CMG were somewhat astonished that I had found a job outside London
with an increased salary, and use of a company car, thus saving me huge amounts
in train fares.
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Chapter 8: ATTWOOD COMPUTER PROJECTS LIMITED

I had come across a company called Attwood Statistics Ltd back in 1962 when I
worked at Elliotts in Borehamwood. In the late 1950s, there was a need by television
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companies to measure the audiences for particular broadcast programmes,
especially after the setting up of ITV as competition for the BBC in 1955.
Attwood Statistics arranged with a representative selection of home owners with
televisions, for them to record which television programmes they watched each day,
by use of a device invented by Attwood, called a Tam Meter. There must have been
many hundreds of such meters – possibly a few thousand. Every so often, perhaps
daily, information was collected from these meters (I do not know the mechanism for
doing this) and was delivered to Elliott Brothers’ computer bureau. The data were
prepared on a teleprinter, producing paper tape, which was processed by an Elliott
405 computer and analysed. The resulting output was a table of popularity of TV
programmes, known nationally as the TAM Ratings, and they were published in most
daily newspapers.
So it was a surprise to join Attwood Computer Projects (ACP), a company run by the
same man, Bedford Attwood, who had set up Attwood Statistics. By the time I joined
ACP, TAM ratings had been taken over and run by a company called AGB (Audits of
Great Britain).
The drive from Leighton Buzzard to Berkhamsted each day was a delightful one,
through country lanes, and it was such a pleasant change from the train journey to
London.
I was recruited to head up a small team running a project for a company in
Chesham, called Agricultural Central Trading (ACT). ACT’s business was to source
farm products and sell them to farmers all over the country. I have a recollection that
ACT had been created by the National Farmers’ Union. Bedford Attwood was the
chairman of both ACP and of ACT, and therein lay a problem for him – a conflict of
interest.
He had initiated the setting up of a computer system for ACT in their Chesham office.
The computer was a Modular One, made by Computer Technology Ltd (CTL) of
Hemel Hempstead. (CTL had been set up by Iann Barron, having designed the 803
computer for Elliotts, and it was he who later at INMOS conceived the transputer,
which was developed there). But there was a problem with the ACT computer
system, and it was to solve this problem that I had been recruited, I later learned.
The computer system ran much too slowly. I had to head a small team to solve the
problem. I was told that work had already been done to re-write some of the
program code using a different programming language, called Coral 66, but that
more code needed to be re-written, to replace the comparatively inefficient COBOLgenerated code, which had been used for nearly all the programs. This was
undertaken with a struggle, but the improvement was negligible. We then had talks
with CTL about the problem, and we concluded that the real reason for slowness
was probably that the computer had insufficient fast memory for the programs to
operate in, and that buying more memory could solve the problem.
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Bedford Attwood was embarrassed that the system at ACT was not as efficient as it
should be. He would be more embarrassed if he had to tell ACT that ACP had
recommended a computer too small, and that ACT must spend more money on it.
I asked for a meeting with him, and told him that I believed that more fiddling with the
computer programs would be a waste of time and money, and that the computer
needed more memory. This would, of course, incur an expense, but one did not
have to commit to spend the money immediately; one could ask CTL to install extra
memory on trial, to see if that would solve the problem; if it did not, the additional
memory could be removed, but if the problem were solved, then expenditure would
be necessary: whether by ACT or ACP was Bedford Attwood’s problem.
The outcome was that more memory was installed, and the system did function
faster. I do not know who paid for the additional memory.
There had been another problem which occurred on most days: the system would
crash, the office business would come to a halt, and the computer would need to be
restarted. We noticed that the system crash often occurred at about 11 a.m.,
although also at some times in mid-afternoon. We spent some time wondering what
happened at about that time of day on the computer to cause a crash; none of the
computer programs did anything determined by the time of day. But the crash did
not occur exactly at 11 o’clock – only approximately.
What was happening in the office at that time? Well, coffee was delivered around
the office, from a coffee trolley, but that seemed ludicrous as a cause. One day, not
really believing what we were doing, we watched the coffee trolley. Sure enough, at
one position of the trolley, the computer crashed. The answer was that under the
carpet was a cable, and a wheel of the heavy trolley had compressed the cable. So
the problem was solved!
Early in 1980, we did not have much to do in the office, and I feared that ACP’s
business was going to be closed down. So I registered myself once more with a few
well-known computer recruitment agencies. One of them was John Goldsmith, one
of the top national agencies, and I think it was by him that I was contacted one day in
April.
The agency had been retained by a very large law firm, to recruit a business systems
manager. He described the position to me and asked if he might forward my CV to
the firm. I don’t think he revealed to me at the time which firm it was, but it was in
London. He said that the initial salary was good, but that it would rocket up, in the
years to come.
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Chapter 9: COWARD CHANCE (later Clifford Chance)
The firm was Coward Chance, which occupied most of one of the tower blocks along
London Wall; it was in fact in Royex House in Aldermanbury Square. I was
interested, because one of my ex-colleagues, John Porter (with whom I had worked
at ISIS on the B&C payroll project), had done some work for a small law firm in
Kingsway, London. I had met John occasionally, and I was fascinated by the work
he had done there. So the opportunity to do something similar but on a much larger
scale was most appealing.

5 Aldermanbury Square, London (Google photo)
(This is a rebuilt version of Royex House; it looks very similar to me)

In due course I was interviewed by Michael Mathews, one of the partners, who
eventually was to become President of the Law Society. He asked me if I was a
relative of Wendy Pentecost, who formerly worked there as a secretary. I was not
aware of it at the time, but I later discovered that she was one of my second cousins.
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I was also interviewed by the partnership manager, to whom I would report. The
latter, who was I think fairly new to the business, on engaging me told me “to live
well here, because this is a rich firm!” (He left shortly afterwards through illness, and
was replaced by a Scotsman).
I was taken on as business systems manager, as from 2nd June 1980, at a starting
salary of £13,750, an increase of more than 50% over my previous salary at ACP.
This was to be the first time that I would work for a big organisation, since leaving
Elliotts in 1962.
I was told by the partnership manager, when I started work, that my first problem
would be lack of resources, i.e. staff. I was shown the small computer room, which
contained a Nixdorf mini-computer with four on-line terminals, and a few physically
large removable disc platter units. Four non-technical staff were running the system,
preparing and inputting data, with one of them supervising the other three, and
responsible for operating the computer. It was all under the guidance of a remote
software house, called Norwel, based in Manchester, which had supervised
installation of the computer, developed the software, and trained the four operators.
A basic function of the system was to input the time-sheets written by each of the
firm’s London-based lawyers, or dictated by a lawyer and written up by a secretary,
to record each element of time (and hence its cost) against the matters worked on by
the lawyers. So the cost of a lawyer’s time spent working on a matter for a client
could be established at any point in time, in order to assist billing the client.
I learned from the computer supervisor/operator that there were many improvements
which she thought needed to be made to the programs. But it was a practical
problem to achieve these changes, because it would be necessary to call down staff
from Manchester. I needed to take steps so that we would not be so dependent on
Norwel.
One of the programmers who joined ACP shortly before I did was Trevor Hopkinson,
who also as it happens lived in Leighton Buzzard. When I left ACP, shortly
afterwards he also left, and joined Target Life Assurance, part of the Target Group in
Aylesbury, working in the same building which I had left in 1976. I needed to recruit
someone to assist me at Coward Chance, and I asked Trevor, a top class
programmer, to join me, which he did, in July 1982.
Until 1982, I took over making improvements to the Nixdorf programs, which proved
fairly easy to do, sending each proposed program change to Norwel in Manchester
for approval before implementation. Thereafter, Trevor and I both worked on
maintaining the system. As with nearly all computer systems, we encountered
problems from time to time, especially when running the end of month accounting
programs. I remember a few occasions when we both worked through the night in
order to resolve an obscure program fault.
At the same time as we were keeping the Nixdorf system running, and learning more
about the business practices of the firm, I began to work on an idea for a radical set
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of changes, which would eventually involve replacing the Nixdorf computer. It would
take a long time to specify the ideas, and seek approval from the partnership for the
changes. More technical staff would be needed: system design and programming
staff, and computer operators, far more knowledgeable and sophisticated than the
four staff then employed.
Before I describe briefly what I had in mind, I need to explain how some aspects of
the practice functioned. There were about 200 lawyers in the London office, without
any computing equipment of their own. In general, each lawyer had a secretary, or
in a minority of cases shared a secretary with another lawyer, and each secretary
used an electric typewriter.
My vision was a large central computer to take over the time-sheet processing and
accounting functions of the Nixdorf computer, and eventually to perform other tasks
not yet computerised; every secretary would have an intelligent terminal replacing
the typewriter, linked to the central computer. These terminals would permit input of
details of clients and time-sheets to the computer, and allow enquiries on the data to
be made; crucially, each terminal would also function as a stand-alone word
processor, working as such, whether or not the central computer was on-line;
documents would be stored on 5¼” floppy discs. Each word processor would be
linked to a local laser printer, each printer normally being shared between two or
three secretaries. Producing documents on time is the life-blood of every law firm,
and this function could not be dependent on a central computer which might fail or
might not always be switched on.
Lawyers could have a dumb terminal, if they wished, linked to the central computer
for making enquiries, and for entering data if they wanted to do so, rather than
devolving that task to a secretary.
I was told by a few partners that before making any major changes to the firm’s
systems, I should visit some of the big law firms in New York and elsewhere in the
USA, with whom Coward Chance had close contacts, to see what systems they had
developed, in order to gain ideas. I did so, accompanied by one of the partners, and
was astonished at what I found. It had been expected that the Americans would be
ahead of us, and in a sense they were, because the systems they had, had been
developed many years before, and most were largely based on storing and
processing millions of punched card records. They had been ahead of us, years
before, but their technology was now very much out of date. We could learn almost
nothing from them. What I had in mind was far more advanced, being based on
current technology.
I searched the international computer technology market, examining equipment
available from the major manufacturers, and was surprised at what I found. There
was only one such manufacturer which could meet our technical requirements, and
that was Burroughs. Before the advent of the PC, they had specialised word
processors, called OFISwriters, which could be linked to a central computer for
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entering data and making enquiries. It was surprising and disappointing that IBM did
not have a comparable offering at the time.
A contract was eventually drawn up and signed with Burroughs for supply of the
hardware and some of the software. The mainframe computer contracted for was a
B5985, but on the advice of Burroughs themselves, when they later believed that the
computer would not be powerful enough to handle the firm’s workload, the computer
was upgraded, I think to a model A10. We engaged Burroughs staff, and a software
house to assist with the design and programming of the system. I also recruited
three operations staff and two system designers and programmers as employees of
Coward Chance, reporting to me.
One of the first stages of the project was to install the OFISwriters, working only as
stand-alone word processors, whilst the systems for the central computer were being
developed. Initially a few secretaries were chosen and redeployed to form a small
word processing training team, to teach all the secretaries how to use the
OFISwriters, with WordPerfect as the word processing software. Courses were
arranged and implemented over a period of several months, until every secretary
was using an OFISwriter.
By 1985 the computer programs had been written and tested on the Burroughs
computer, and the OFISwriters had been networked to the Burroughs mainframe
computer. A small team of clerical staff was provided with OFISwriters for a few
weeks, to undertake the data entry tasks which had previously been carried out by
the Nixdorf operators. They took over time-sheet entry for a few weeks, while the
secretaries were taught to undertake this task.
As well as the major functions of the system mentioned above (time-sheet
processing, billing, accounting, word processing and maintenance of a database of
client and matter details), there were a few subsidiary systems developed, but also
accessible from the OFISwriters and enquiry terminals.
One of these systems was a program which I wrote, to enable calculation of interest
due on deposits made, particularly on behalf of clients. The system maintained a
table of base rates of the major UK banks and of some major international bank base
rates. The enquirer would select the base rate to be applied, enter the initial sum of
money, the start and ending dates of the investment, any percentage increment to
be applied above the base rate, whether a simple or compound calculation was
needed, and whether just a total of interest accrued or a complete analysis of the
calculation was required to be displayed or printed.
In February 1986, the management of Burroughs was so impressed with the design
and functionality of the entire system, that they invited us to prepare and give a
presentation to management staff at their offices in the USA. We prepared a
slideshow illustrating the system with diagrams and screenshots. Burroughs flew our
partnership manager Alastair Crawford, me and our word processing supervisor,
Sandra Soundy to their offices in Dearborn, Michigan, and to some of their
manufacturing plants on the west coast in California, driving us down the west coast
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road to Los Angeles. (It was very frustrating to drive past the J. Paul Getty Museum
but not have time to stop to see the exhibits). Then we visited an office in Atlanta
and another in Miami. We had time to fit in a visit to Disneyland, and I took a trip
parasailing off Miami beach from a speed boat; it was exciting, and my only worry
was that should there be a mishap, I was (and still am) a non-swimmer.
In July 1986 I was asked to visit Coward Chance’s Hong Kong office, where a
proposal had been received from Wang, for a word processing system. My wife Kay
came with me, and we spent about ten days there, using up some of my annual
holiday allowance. I reviewed the word processing proposal, and considered an
alternative system offered by Burroughs. Wang won the contract, but they had to
supply the better laser printers which I had recommended. (There was time for me
and Kay to join a 1-day tour party to mainland China; I remember that we were quite
closely escorted, and were each allocated an identifying number, written on a sticker
which we had to wear on our coats).
(In September 1986, the computer industry’s major surprise news was that
Burroughs had bought out the Sperry Corporation, and the new company was
named Unisys, which still operates today).
On the next few pages is the brochure which, with help from Burroughs, we
produced for the staff of the firm, giving an overall view of the scope of the London
system, which we called the Office Automation System.
The electronic mail system is worthy of a special note. Burroughs suggested that
part of the software which they were to deliver should include the ability for staff to
communicate with each other via an internal email system. There was considerable
scepticism from many lawyers about how worthwhile this would be; nevertheless, it
was agreed that the software would be developed. At that time there was no general
Internet in existence, and it would be a decade before world-wide electronic mail
became possible. Today we are all familiar with email, but in 1985 it was a new
concept, and a quite brave decision to develop the internal email system.
As well as being in overall charge of the development of the Office Automation
System, I specified and did the programming for the client billing part of the system,
which was a major undertaking, bringing together the value of time worked by the
lawyers on the one hand, and on the other, the costs of disbursements incurred on
behalf of the client, in order to print a draft bill.
In 1986 the Office Automation System was in operation, and it was performing its
designed functions. Our application software worked very well, but there were some
problems with the underlying Burroughs operating system software. The system
would sometimes crash for a while; however, Burroughs had very good recovery
software which they were proud of, saying, probably correctly, that it was the best in
the world; but it needed to be! The crashes were annoying, but not disastrous, and
did not have serious effects on the working of the system.
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Reproduced with the permission of Clifford Chance
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You will see from the above brochure that another feature provided within OAS, was
the ability to send and receive messages to clients and others by Telex from
OFISwriters and lawyers’ enquiry terminals. Telex was used mostly by the Shipping
Department, who needed to communicate with organisations in the far east and in
other locations around the world where electronic mail or fax was not then available.
We needed a specialised computer, connected to the Telex network and which could
be linked into the firm’s network. Two systems were on the market which I
considered: one from Ferranti, called a Message Director, the other from a much
smaller company called Chernikeeff. I studied the two systems and wrote an eleven
page report in November 1983 which concluded that we should install the Ferranti
system. In a document dated 18th May 1984, I showed a diagram indicating the
structure of the system components, with fall-back capability in the event of failure of
the Burroughs computer. Here it is:

One of our programmers spent several months writing software to integrate the
Ferranti system into the Burroughs network. (British Telecom ceased operating the
standard Telex network in 2004, and telex is not used any more by the firm – I
understand that there is no longer a shipping department operating within the firm).
In early 1987 there came what seemed to me to be regarded by many within Coward
Chance as shocking news. Secret talks had been going on between the two senior
partners of Coward Chance and another large City law firm: Clifford-Turner. A
merger was announced in February 1987, surprising the City as a whole, and
making national and international news. The new firm would be one of the largest in
the world; Clifford Chance, came into being on 1st May 1987.
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It appeared to me that the immediate reactions of the staffs of the two firms could
hardly have been more different; there were definite ‘them’ and ‘us’ attitudes, and
there seemed to me to be a degree of despondency within Coward Chance, and, so
I heard, elation within Clifford-Turner; it was reported that staff in the latter firm
opened bottles of champagne in celebration, and that they regarded the merger as
more of a take-over of Coward Chance.
I heard that many of the Coward Chance staff also saw the merger as a take-over by
Clifford-Turner, although this was strenously denied by the more senior partners in
the firm. Within Coward Chance, there had been a tremendous feeling of loyalty to
the firm by its staff, perhaps partly because of its long history, resulting from a firm
founded in 1801 by Antony Brown. By contrast, Clifford-Turner had not been
founded until almost a century later. I think it was significant that the new firm, would
after the merger have a Coward Chance man appointed as its Managing Partner; my
feeling is that this was to provide some reassurance for the former Coward Chance
staff.
These differing sentiments lessened with time, but did not significantly begin to
disappear until the two firms were physically merged. Plans were drawn up for the
two firms to move in 1992 to amazing and massive new tower premises designed
and built by Wimpey at 200 Aldersgate Street, very close to the Museum of London.
After the move into one building, everyone began to develop a loyalty to Clifford
Chance.
Here is my business card showing the new address:

On the next page is a photo of me taken in August 2018 in front of part of 200
Aldersgate Street. Photos of tall buildings in narrow streets are difficult to obtain,
and the enormity of the building cannot be properly appreciated from this picture
After I left the firm, it even outgrew the new building, and moved to its present
location at 10 Upper Bank Street in Canary Wharf. It was a bold decision to move
outside the City boundaries, but the firm had become so prestigious that it no longer
needed to remain within the traditional law firms’ district of the City’s Square Mile.
Clifford Chance now also has a very small office in the City. By an amazing
coincidence, these premises are in a relatively new office block at 4 Coleman Street,
on the corner of White Horse Yard and Coleman Street. It was at the end of White
Horse Yard where 16 Coleman Street used to exist, and where I worked from 1967
at Unit Trust Services Ltd.
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Clifford Chance's first combined London premises, at 200 Aldersgate Street

Now back to my employment at Clifford Chance. With any merger, administrative
staff in particular fear redundancies, but extraordinarily and comfortingly, a memo
was issued to everyone saying that there would be none. And indeed there were
none resulting from the merger as such, although when recession times hit the
country in later years, redundancies did occur.
A man younger than me, had been appointed in charge of Information Technology
(I.T.) at Clifford-Turner, and he was given the senior I.T. job over me, but I retained
my job title as Business Systems Manager. Effectively I remained in charge of I.T. in
the Coward Chance offices, and the I.T. Manager for the whole firm dealt with the
computer systems in the Clifford-Turner building.
I shall now digress for a couple of paragraphs to describe a surprising event which
happened six years earlier. There is huge irony in what happened regarding who
became the new firm’s I.T. Manager. Shortly after I joined Coward Chance, I was
involved in a discussion about the problems of possible conflict of interest, which all
large law firms have. I wrote a short paper in June 1981 on how the problem might
be dealt with by using a computer system, and I discussed it with one of the partners
who was interested in the subject. To my surprise, he said that I should also discuss
it with one of the partners in Clifford-Turner, whom he knew well and who was also
interested in the subject, and he arranged for me to go to their office, having sent a
copy of my paper to him.
I duly met him, we discussed the ideas in my paper, and before I left, he surprised
me by offering me a job as systems analyst for Clifford-Turner. I think that at that
time they probably had no professional computer staff. But I had no interest in such
a much more junior post than the one which I had at Coward Chance, and I declined
the offer. I have often wondered what would have happened had I accepted. Would
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I then have found myself in charge of Clifford-Turner’s computer systems at the time
when the merger would take place six years later, having developed for CliffordTurner an ambitious system similar to the one which Coward Chance had at the time
of the merger? And would I have been put in charge of Clifford Chance’s systems?
Now to return to 1987. The most difficult problem for the merged firm was in fact
Information Technology. Clifford-Turner had an IBM-based computer system, which
was totally incompatible with the Burroughs system in the Coward Chance office.
Both systems had to remain operating whilst a study was undertaken to decide how
to proceed with I.T. The Coward Chance system was generally more advanced and
comprehensive than the Clifford-Turner system, and the IBM computer at the
Clifford-Turner office was nowhere near powerful enough to cope with the merged
firm’s requirements. So I hoped that the Burroughs system would triumph. But as
time went on, it became clear that the OFISwriter was going to be displaced by more
advanced machines, with larger screens – eventually the PC. At some point the
OFISwriters would all have to be replaced.
There was rivalry between proponents of each system, including amongst the legal
staff, not just the computer staff; an improvement would be made to one system,
and the other system would be upgraded similarly. Eventually the partners decided
to take action which pleased neither side, so it appeard to me: both systems would
be scrapped, and a completely new system would be developed, taking the best
system ideas from each of the existing ones. An IBM AS/400 computer was chosen,
and I expressed reservations about it, because I thought that the model was not
powerful enough to undertake the work for the entire firm, and IBM did not then have
an upgrade, should that prove necessary. If I were proved right, the firm would find
itself with a most intractable problem, unless IBM were able to introduce a more
powerful model.
Development of the software for the new IBM computer went ahead, and it was
found that the computer was indeed not powerful enough. But fortunately by that
time, IBM had produced an upgrade, and this was installed. Clifford Chance had its
first computer system able to serve the whole of the London office.
In 1990 and 1991 a recession hit the country’s economy, and many companies went
into liquidation, or were taken over or had to re-structure. There was as a result, a
good deal of company business for law firms to undertake, to help deal with the
crisis. But after that work was over, the recession was then felt by the law firms in
1992-1993, and many had to contract somewhat. In 1993 Clifford Chance made
dozens of staff redundant, me included.
Ever since the merger in 1987, in spite of the promise of no redundancies, I had
feared that one day it would happen, and indeed it did. I had spent a lot of time
specifying a big new system called the Legal Information System, together with an
outside consultant and one of our own staff. But the firm decided that it would be
too expensive, and the project was scrapped. So in truth, at the time, I did not have
very much work to do. I left the firm in May 1993 at a salary of £46,350.
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Chapter 10: INFORMATION TECHNOLOGY CONSULTANT
Before I left Clifford Chance, I thought about what I should do next. I knew that at the
age of 53, I was highly unlikely to find a senior information technology post in
another firm. I had had thirteen years’ experience of the benefits of using computers
in law firms, and it seemed to me that I was in an ideal position to make use of my
knowledge, so I set myself up as an independent information technology consultant
to law firms generally, working from home.
On my first day working from home, I telephoned a senior man in a quite a large
London law firm, which I thought might have some problems to solve. He agreed
that I should discuss the problems with him, and we met a day or two later. I spent
the best part of a day there, giving advice, and next day writing it up in a report. I
submitted a bill for £700, which was settled promptly. I was over the moon – this life
seemed to be highly lucrative!
However it proved to be just beginner’s luck – I never afterwards had such a
financially profitable day.
I joined Bedfordshire TEC (standing for Training and Enterprise Council), who were
running a new business scheme course, which provided some training in setting up
and running new ventures. It was helpful, especially in making me produce a
business plan, which was approved and resulted in my business being listed in the
Bedfordshire Business Services Directory. Here is the cover of the 1995 issue,
which that year listed my entries on pages 33 and 64.

I received a small income from Bedfordshire TEC for a number of months (it may
have been a year), in order to help my business get started; this was a standard
feature of the Government’s TEC schemes.
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I was subscribing to The Lawyer magazine, and I think it may have been in one issue
where I read about the Law Society’s plans to produce a directory of consultants
advising law firms, in all kinds of areas, one being information technology. I made
enquiries, and I received the following letter from the Law Society:
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It was not a very simple procedure to get oneself listed by the Law Society, but I
asked for and received the required references, one of which must have been from
Clifford Chance (although I have not kept it), and I was duly accepted as a Law
Society Listed I.T. Consultant:

My entry in due course appeared in the Law Society’s Directory:
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There were brief details about my services in several tables within the directory, but
the main entry appeared as follows:
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You may notice that in the above edition of the directory I used my parents’ address
in Finchley, in order to try to attract business from solicitors in and around London.
From time to time after my mother died, I did live there with my father, and travelled
to London whilst doing work for a few clients.
I wrote to law firms, announcing my services, and picked up some business,
especially locally in Bedfordshire and Buckinghamshire. It was a time when many
law firms were still using electric typewriters, and they needed advice and help in
setting up word processing systems. Conversion to word processing systems in the
legal world almost always involved installing WordPerfect; I trained secretaries for
clients from time to time, and developed software to improve their use of the product.
It was some years before Microsoft’s Word started to become dominant in the world
generally, and Microsoft provided within Word, a conversion program to read
WordPerfect documents in order to capture the legal market in particular.
The move to word processing (WP) systems within the legal world was rapid, and
effectively was forced on them. If a firm did not have a WP system, and another with
whom they were dealing did, the former could only receive a document from the
latter rapidly by hand or by fax; then the revised text could not be modified and sent
back without retyping, and then further typing. Clients, especially corporate clients,
in due course wanted to communicate with their own law firm by email too, which
was another important influencing factor.
The most significant requirement by law firms for I.T. advice, especially for all but the
very smallest firms, was for help in choosing an accounting and time recording
system, and getting it operational. I had to examine the products of several software
houses which had developed and were still improving systems aimed at law firms.
This involved travelling to meet the suppliers at their development offices, learning
their systems and plans, and even in some cases advising them on improvements
which they needed to make before I could recommend their products to law firms.
After moving house in 1994, I had new business cards printed by Pentecost Printing:

(I eventually abandoned my own domain names which you can see on the above
card, at about the time when I started becoming involved in developing websites).
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Work was not easy to get, in spite of the measures I had taken. I was sustained by a
few clients, particularly one in Aylesbury, for whom I did a significant amount of work.
I had to take steps to gain more clients. I became aware of the fact that some law
firms were beginning to co-operate with each other, not in the usual way in which law
firms have to work together on legal matters, but in a different way, by becoming
associated with a separate consultancy company which advised them on the nonlegal aspects of their businesses, their methods of working, their marketing methods,
training and so on.
In an edition of the Law Society’s Directory of Consultants, I found a few such
consultancy companies, and the most significant one was called LawGroup UK,
based in Caterham, Surrey. I looked at their advertising material, noticing what
services they offered, and observed that they did not offer I.T. advice at all. I
contacted the managing director and made an appointment to see him, telling him
that his company had a significant gap in its services, which should be filled. He
agreed, and thought about how to proceed, considering whether to take me on as an
employee, something which I had not wanted or requested. In the end we had a
contract drawn up, which meant that all law firms in the group (more than 200) would
be able to access my services for a fee, whilst I remained an independent
consultant, working through LawGroup.

76

We created a new arm of LawGroup called LawGroup Technology Services (LTS),
and produced a card, printed on both sides and folded to make four pages:
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This was distributed to law firms within LawGroup, showing the telephone number of
the second line which I had installed at my home, with a blue handset, so that I
would know when I was being called by a LawGroup firm.
LawGroup also had some new business cards printed for me to use, after British
Telecom lengthened many telephone numbers:

Together we produced some fold-up leaflets which were distributed to all firms in the
group, setting out specific services which were not defined on the original publicity
cards:
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One of the arrangements we made was that I would on request do a free half day
‘I.T. health check’ for a firm within the group, and write a brief report, recommending
what actions could with advantage be taken to make improvements. For work
resulting, I would either quote a fixed fee, or charge by the hour, plus travel
expenses. My bills would be sent to LawGroup’s office, who would settle them with
me each month, and LawGroup would invoice the client law firms. This arrangement
proved very satisfactory for me, and provided me with a generally good income
almost every month.

79

The 1997 edition of the the Law Society’s Information Technology Directory, had the
following entry for my services through LawGroup:
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Working as LTS kept me generally very busy. Because the law firms of the group
were all over the country, I had to do a good deal of travelling, not just by car, but
preferably when I could, by train. The train was more relaxing and allowed me to
write reports on the return journey, whilst the discussions were fresh in my mind. I
had the pleasure of visiting parts of the country which I had never been to before, for
example in the north-east. On one or two occasions I had to fly to Scotland, and on
several occasions I visited a law firm in Wales, for whom I did quite a lot of work,
specifying new systems and helping them to choose a computer system supplier.
Each year, LawGroup held a conference in a large hotel somewhere, usually in a
different part of the country on each occasion. I took part in one of these
conferences, and had to prepare an illustrated lecture. It was a little unnerving,
standing on a stage and lecturing to a few hundred lawyers, advising them how they
might make use of technology in their offices; but all went well. It was at the time
when speech recognition was being considered for use in law firms and elsewhere,
and my lecture included a demonstration.
I also continued doing work for a few law firms locally, which were not part of
LawGroup, and I decided to print some leaflets for my own practice using some
ideas which were included in the LawGroup consultancy leaflet:

There came a time when I began to be uneasy about doing work for LawGroup firms,
in spite of having good personal relationships with lawyers in the firms. LawGroup
had always been very good at settling my bills to them, but increasingly, there were
longer and longer delays. At one point I was waiting for a whole year before the bills
were paid, and it was then that I was thinking of refusing to accept any more work for
LawGroup.
I rarely visited the LawGroup office in Caterham, so I did not have any feel for how
things were, and what the atmosphere was like. One day I learned that the
managing director with whom I had set up LTS had left LawGroup. So it seemed to
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me that something had been going wrong in some way with LawGroup during the
previous year. In due course, a new manager whom I did not know contacted me,
saying that the group no longer wished to have an outsider acting for LawGroup. I
was stunned: it seemed to me that he was not aware of the work which I had been
doing, or that I had a formal signed agreement with LawGroup. I decided not to
argue the point, especially because I had been funding LawGroup’s LTS activities for
about a year, and it was a relief for that position to end. The situation must have
been bad in some way in Caterham which I knew nothing about. But all my invoices
were settled, which was also a relief.
My connection with LawGroup ended in around 1999, as far as I can recall. But I
continued doing work for a few non-LawGroup firms actively until about 2003.
In 1996 Microsoft brought out its first website development software, called
FrontPage. I bought a copy in 1998 or 1999, and taught myself to develop websites,
at first simple ones by today’s standards. I decided to offer website development
services, not only to law firms, but to any business, however small. I bought the
domain a1webdesign.co.uk, initially for a two year period, and renewed it several
times until eventually giving up after retiring from the information technology world.

So I added another activity to my consultancy business, and had some additional
business cards printed in July 1999:
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As well as developing and uploading my own website to the Internet, I did some
press advertising for my website services, and received enough enquiries to keep
myself fairly busy. The businesses were extremely varied in nature; they were
mostly small companies, and about half of them sole traders, and I learned a great
deal about types of business with which I had never had any previous contact.
One example which comes to mind was for a ladies’ oriental fashion house based in
Paris. The website had to be developed in both English and French; at last the
French which I learned at school had actually helped me to earn some money,
instead of just being useful from time to time in life generally.
Here is a list of some business types for which I developed websites:
Airport chauffeur
Builder
Business registration services
Cable accessories supplier
Car purchase financing
Chamber music festival
Classical music club
Cleaning company
Dental ceramics laboratory
Explosive protection exporter
Finance companies
Fish and chip shop
Flight protection case maker
Flooring installer
Football coaching
Handyman
Lawyers
Machine tools supplier
Mailing company
Map designer
Oriental dress maker
Osteopath
Pet shop supplier
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Power tools supplier
Printing company
Psychotherapist
Public house
Religious book promoter
Sculptor
Vintage car sales
Violinist
Another customer was a man who rented out holiday homes in France. That was a
difficult development for me, because it required that for the first time I learn how to
integrate a relational database into a website. I had to acquire and learn how to use
some special software from Microsoft to permit the integration of an Access
database into a FrontPage website.
That development became important to me and to the estate agent employee in
Cyprus who sold me my flat in Limassol in 2003. She resigned her post to set up her
own estate agency. I told her about the website I had developed for my customer
dealing in French properties. She became a good friend, and I said that I would like
to redevelop the site free of charge for her, to help her with her new Cypriot estate
agency.
The site was successful and had a few hundred properties on it for about a decade,
until disaster struck. Without warning, suddenly the site ceased to work. The
Internet Service Provider (ISP) in the UK without warning had updated their server
with new software, which was incapable of supporting Microsoft’s Front Page
software and its extensions. They said that they had no staff who understood the old
server software and there was nothing they could do. I searched to find another ISP
who would be willing to host the site, and eventually I found one in the USA. The
site was successfully transferred and ran for a while, until the new ISP again without
warning stopped operating and he vanished. It was time to abandon the site with the
out of date software, and develop a new one. I was by then retired and unfamiliar
with the latest technologies; I could learn, but I said that it would be unwise from the
future site maintenance point of view, and that a new developer would need to be
found, which is what happened in due course.
Gradually I ended my relationships with nearly all my customers as I approached
age 65, by which time I was living full time in Cyprus, and they migrated to other
developers. I continued to assist a few of them from Cyprus for a few years.
My paid working life had come to an end, and I could spend my time at leisure,
playing tennis, bridge, piano and composing. Or so I thought, but much more hard
work was to come, although unpaid.
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Chapter 11: OUR COMPUTER HERITAGE
Leon Bagrit was a great innovator, who in 1947 had acquired control of Elliott
Brothers, where I had worked from 1960 to 1962. In 1958, Elliotts and Associated
Automation Ltd were merged to form Elliott Automation. Bagrit’s company pioneered
the use of computers in industry and made automation a household word. In 1964
he gave six Reith Lecture broadcasts for the BBC, entitled ‘The Age of Automation’.
He died in 1979, and I think that it was after his death when the Bagrit Trust was set
up. The Bioengineering Department of Imperial College London was named the Sir
Leon Bagrit Centre in his honour in 1991, when the Bagrit Trust provided funding for
it to be built.
On 21st July 2003, I received an email from Jeeva Wijeyesekera, a friend who
worked at Imperial College in London. She had received an email on 9th July from
Professor Simon Lavington of Essex University, who was enquiring about Leon
Bagrit. Lavington was asking if any Bagrit papers were held at Imperial College,
which might help him to write his book about Elliott computers built at Borehamwood.
What good fortune it was, that not only had Lavington chosen to address his enquiry
to her, but that she also recalled that I had worked at Elliotts decades previously!

I asked her to find out more, and she was able to tell me how to get in touch with
Professor Simon Lavington who was also seeking former employees of Elliotts who
had worked there in the 1950s and 1960s. Simon Lavington was leading a project to
document on the Internet, the story of early British computers, as well as writing his
book about Elliotts.
I made contact with him, and he sent me an email explaining his project, which was
to create a definitive website about the history of British computers, for the benefit of
future historians and students of computers, whilst some of the pioneers were still
alive to tell the tale. He was at the time dealing just with computers made by Elliott
Brothers (London) Ltd, Ferranti Ltd, Leo Computers Ltd, EMI, English Electric Ltd
and BTM/ICT/ICL. Other manufacturers’ computers would be researched some
years later.
He was seeking people who would be willing to act as co-ordinators of other people
who needed to be found, and who could be persuaded to provide historical
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information about computers which they knew about or had worked on. The series
of Elliott computers which I could help with was the 400 series, which comprised the
401, 402, 403, 404 and 405; I had worked only on the 405, and knew one person
who had worked on the 402, but I knew no one who had worked on the 401 and 403.
I knew the man, R. G. Mills, who had specified the 404, and I discovered the
specification he had written, but the machine was never built, so there was no work
to do in respect of that particular machine.
I was very happy to do the work for the 405, and luckily, being something of a
hoarder, I had kept some historic material about the machine. Even so, some
research would be necessary. The 402 required more research, but at least I had a
starting point – the person whom I knew who had worked on the machine, and who
knew a few others.
But the 403 computer presented a huge problem. Only one computer had been
built, and I could find no one in the UK who knew anything about it. The computer
was commissioned for use in Australia by the British Government, to help develop
guided weapons at the secret Long Range Weapons Establishment, at Woomera, in
South Australia.
This project was going to represent a huge amount of work, not only for me but for
others too, whom I would have to locate and persuade to help me collect the
information together; they and I would be paid nothing for our labours. But the
project came at quite a good time for me, because my consultancy business had
almost wound down, and my work was then mostly doing maintenance on some
websites.
The new project should be satisfying, would provide me with a lot of detective work
which I would enjoy, and I would as a result be able to leave my mark on the history
of British computing in a section of the website which would be developed at
www.ourcomputerheritage.org.
That website now exists, and it has been accepted for archiving by the British
Library, who store a copy. That copy is available to the public, as well as the master
copy, which is at present hosted on a computer at Birkbeck, University of London. At
any one time, the copy at Birkbeck is likely to be more up to date than the one at the
British Library, because it is still being worked on at the time of writing (2016).
For each computer, the work was required to be set out in five sections:
A list of purchasers of the computer from Elliotts
Systems architecture
Instructions sets and timings
Software and sample programs
A list of references
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I had to find manufacturers’ documents, photographs and manuals from many
sources: individuals who had happened to keep a copy, technical libraries and
museums, and book extracts. Some of these required me to get special permission
from official sources to publish copies. In particular I needed to reproduce Elliott
literature, and I discovered that BAE Systems were the owners of Elliott Brothers (no
longer a trading company), and therefore they owned the copyright. I decided that I
needed a letter of authority to ask for documents from various organisations, but in
particular from BAE Systems. The letter is below. I found it necessary to use it
several times during the course of the project.

I wrote to the secretary at BAE Systems, and he gave me permission to make copies
of Elliott documents. In some circumstances, I had to persuade people directly
involved, to write text for me.
One Elliott computer manual was recorded as
being at Bletchley Park, but staff there failed to find it after a lengthy search in a hut
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full of documents, which had not yet been catalogued; many weeks later, someone
came across the document and luckily remembered about my enquiry, so eventually
I received a copy. Others I found in boxes in the Science Museum annexe at Blythe
House, some I collected from an ex-Elliott employee who had kept them; photos
came from many sources, some from the Internet, some about the 405 computer
from the Powerhouse Museum in Australia, where large parts of a 405 were on
display.
Some documents needed to be included on the website, but were copies of copies
and so poor that they could never be read without a struggle. I was obliged to retype them in their original format using the same typeface, font size and with the
same layout and page numbering. Then I had to double-check them for accuracy.
Some of this work was very difficult, especially when it involved special symbols and
small diagrams. I spent several weeks working seven hours a day just copy-typing
and checking; scanning and using optical character recognition was possible in only
a few cases. This part of the project was extremely tedious.
A large and exciting part of the detective work came when tracing people in Australia
who had worked on the 403 computer. I was fortunate to find them; one led to
another, and then to another and so on, and most were able to contribute in some
respect; one of them had moved to Canada, and I managed to find him as well.
In November 2004, an email arrived addressed to someone at the British Computer
Society office, and also to Simon Lavington; it came from John Deane, secretary of
the Australian Computer Museum Society, who somehow knew of the Computer
Conservation Society here in the UK, and he said “I've been chasing ELLIOTT 403
(WREDAC [Weapons Research Establishment Digital Automatic Computer]) material
for some months & I'm about to order copies of circuit diagrams & some
documentation from Aust Defence archives”. He had found a document concerning
magnetic tape storage equipment and wanted to know if it would be of any interest to
us. Simon Lavington forwarded the message to me, which started a long series of
exchanges of emails between me and several other people in Australia.
The timing was fortunate, because the Australian Government had recently declassified all the 403 material. But it was not until March 2005 when John Deane
was able to send me a list of almost fifty declassified 403 documents, and also his
exchange of emails from mid 2004 with several people.
One of these was Barbara Biggins, who said that she had worked on WREDAC as
an operator, and as a programmer from its installation until its eventual replacement
by the IBM 7090, and she had some photos of the 403 and people working on it.
The photos then came to me from John Deane.
Another set of emails was with Don Fenna, who had also worked on the 403,
primarily for tracking guided missiles, and later with some software and hardware
adaptations, also for tracking the Russian Sputnik satellite.
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A third set of emails came from Jack Smith, in which I found addresses also for Alex
Reid and Peter Main. And finally John Deane gave me the address of Peter
Goddard, who had a photo of the Elliott nameplate of the 403; Peter was one of the
chief programmers, and he knew of three more 403 people: John Weadon, John
Penny and Frank Day. At last I had contacts with people who had direct knowledge
and experience of the 403.
But there was nowhere near enough information about two key very senior figures,
then both deceased: John Ovenstone and Don Overheu.
At the end of April 2005 I made myself known by a long explanatory email to Barbara
Biggins, asking for her help to produce four of the sections of our website relating to
the 403. She replied immediately, saying that she would do her best to help, and I
responded by telling her how to set about the tasks, probably by first asking John
Deane to send her copies of some of the documents which he had, which he
subsequently did. She then said that she was handing over the project to Peter
Goddard, who was better qualified than she was to undertake the required tasks.
Peter was most helpful in producing the majority of the text, or pointing me in the
right direction to obtain it from various books. Without his help, it would have been
much more difficult, perhaps impossible, to complete the work on the 403 computer.

From all the sources mentioned above, and a few others, I completed my work on
the 403 computer, and in due course submitted it to Simon Lavington, who was in
charge of the entire project. What I did not know, because none of my Australian
contacts mentioned it, was that there was a second, ancillary, Elliott machine, which
was in Australia named WREDOC. Simon Lavington found out about this from
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documentation which he discovered, and he amended and added to the texts which I
had written. WREDOC was the 403’s ancillary equipment used for bulk input/output
of data. WREDOC’s main mode of use was to accept from the 403, the analysis
results, via magnetic tape, for off-line printing via a Bull lineprinter, and for graphical
display.
******
I owe a debt of gratitude to Peter Holland, for his help in producing material for the
401 computer. He had been working for some time on a project to get the 401,
which is stored at the London Science Museum, to work once more.
And as far as the Elliott 402 computer is concerned, I had a good deal of information
sent to me by Tony Limberg, who had worked on that computer many years
previously. His help was invaluable.
******
Anyone who wishes to read the results of my work on the massive project to create
the sections of the website at www.ourcomputerheritage.org which relate to the
Elliott 400 series of computers, must visit the website. I list below, addresses of links
to some of my parts of the website. My texts for the site were submitted to the editor
in 2011, and at the time of writing, many of the texts are dated 2016 after editing. (As
I understand it, the website is still being developed for later British computers, so it is
not impossible that the links below may change from time to time).
The main website is at www.ourcomputerheritage.org
At http://www.ourcomputerheritage.org/ellio_15.htm, you will find five boxes in
the second column, about the Elliott 400 series of computers. The links to these five
boxes, and the links contained within those linked texts are shown below. I was
responsible for developing these sections of the website.
http://www.ourcomputerheritage.org/ccs-e2x1.pdf (A list of the Elliott 400 series
computers delivered, and what applications were run on those computers).
http://www.ourcomputerheritage.org/ccs-e2x2.pdf
about the 400 series computers).

(Systems architecture notes

http://www.ourcomputerheritage.org/ccs-e2xtra1.pdf (It is in this section of the
website, on pages 16-25, where you will find full details about the 405 computer’s
automatic timing program which I wrote, also referred to in chapter 3 of this book).
http://www.ourcomputerheritage.org/ccs-e2xtra2.pdf
the 403 computer is shown here).

(Extra information about

http://www.ourcomputerheritage.org/ccs-e2xtra3.pdf
(Information about the
second-hand 405 computer given to the Forest Grammar School, and within the
notes, a link to a BBC film, which is available on the BBC website, but which can
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apparently be viewed only from a computer with a UK IP address. This fascinating
old film can be accessed at: http://www.bbc.co.uk/archive/tomorrowsworld/8008.shtml
http://www.ourcomputerheritage.org/ccs-e2xtra4.pdf (This section of the website
contains progamming manuals and some related papers for the Elliott 401, 402, 403
and 405 computers. There are 186 pages, most of which I very carefully typed and
double-checked over a period of several weeks, from copies of original documents,
because the copies were not in an acceptable condition to show as scanned
documents. Some pages were barely legible).
http://www.ourcomputerheritage.org/ccs-e2x3.pdf (This section of the website
defines the binary structure of the instructions used by the Elliott 400 series
computers, and some details of the times taken for those instructions to be
executed).
http://www.ourcomputerheritage.org/ccs-e2x4.pdf (This section shows examples
of software for the 400 series computers; it is a much edited and reduced version of
my original text, with the examples of software which I found shown separately, and
now being referred to by links within the text).
http://www.ourcomputerheritage.org/ccs-e2x5.pdf (This section shows a list of
sources for information shown on the website about the Elliott 400 computers).
******
That brings me to the end of the description of some of my contribution to the
development of the website defining a history of the 400 series of Elliott computers.
The work took place on and off during the period 2003 to 2011. It was stimulating
research, and involved a good deal of detective activity which I found extremely
enjoyable. Some of the work was very boring and taxing, especially the typing,
some of which was tricky, with use of special characters, subscripts, superscripts,
underlining, and even overlining. I am very satisfied with the results, and so glad
that I had the opportunity to undertake the work. Simon Lavington, in charge of the
entire project, was wise to initiate the project when he did, whilst some computer
industry personnel who had worked in the 1950s and 1960s were still alive, and
could be traced and persuaded to take part. I am proud of the legacy which I shall
leave behind.
I have also now reached the end of the story of my paid working life, which was
spent almost entirely, directly and indirectly, in the computer industry. My working
life continued, as unpaid self-employment, in the world of music. The first edition of
‘My Life in Music’ was published in February 2017, printed as a limited edition, under
ISBN reference 978-0-9518719-2-8; a copy was deposited as required by law, in the
British Library. A second edition, updated to 2020 is being written as an e-book,
under reference ISBN 978-0-9518719-4-2, also to be deposited at The British Library.

91

My Working Life

© 2018 & 2020

D. J. Pentecost. ISBN 978-0-9518719-3-5
.

D. J. Pentecost, 2. St. Andrews Close, Leighton Buzzard, Bedfordshire, LU7 1DB

92

