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S 
ummer Bytes was a great hit 
with the museum visitors, 
featuring many events over the 

summer break including Music 
Technology old and new where 
visitors could see the history of 
computers that made music, along 
with Daylight Astronomy where 
visitors could observe planets like 
Jupiter, Mars, Venus and Mercury 
and listen to talks on optical and 
radio astronomy. The Oculus Rift 
virtual reality headset featured over 
the Bank Holiday and computerised 
Lego allowed hands-on fans to let 
their imagination go wild. They could 
also draw inspiration from the 
Rubikôs cube solver based on the 
original design by David Gilday at 
www.mindcub3r.com. You can see 
the solver in action by visiting: 

http://www.tnmoc.org/bytes/lego 

There was also the opportunity to 
see and explore the Bletchley Park 
virtual maze. 

None of this would have been 
possible without our sponsors: 

¶ Bloomberg 

¶ Bletchley Park Science and 
Innovation Centre 

News desk  

Featured Machine  

T 
hree decades on, the BBC 
Micro is still making a positive 
impact on young would-be 

coders. The bank of a dozen Beeb 
workstations in the Museum 
Classroom is a real favourite and not 
just amongst nostalgia-seekers. 
Youngsters love it for its simplicity 
and immediacy. How long does a 
1980s micro take to boot-up? 1, 5, 
10 minutes ... more? They are 
astounded when it comes to life as 
quickly as a modern tablet. 

Today, many young visitors still take 
their first steps in programming on 
the Beeb and parents often ask 
where they can buy one today! That 
gives us the opportunity ï especially 
through the Weekend Codability 
Project (see p3) and its section on 
the website ï to point to current 
machines and to resources on the 
web about learning how to code. 

Photo above: One of the many BBC 
micros in the classroom at TNMOC. 

¶ IP Cortex 

¶ Harper Recruitment 

¶ Atmos Technology Ltd 

¶ I TEXO Recruitment 

¶ Insightsoftware.com 

¶ Chillblast 

Membersô club 

The museum is exploring ways to 
significantly increase membership 
and provide better facilities for its 
members. A proposal under 
consideration is to turn the 
membership into a support club, 
with its own committee, 
administering its own affairs. The 
links to the museum would be as 
strong as ever, with a growing 
range of membership benefits. 

We would like to hear from 
members who could help us to get 
started and, perhaps, consider 
serving on the inaugural committee. 
Member John Linford is 
coordinating this activity. Contact 
him at tnmoc@johnlinford.org.uk to 
find out more and to offer your help. 
These are exciting and challenging 
times for the museum and a strong, 
vibrant membership is vital to its 
continued success. 

We would like to hear your 
feedback and comments by email: 
newsletter@tnmoc.org 

or by regular post to: 

InSync Editor,  The National 
Museum of Computing,  
Block H,  Bletchley Park,  

Milton Keynes,  MK3 6EB 

Connecting with the Museum of Computing 

Keep up to date with the latest information from the museum by visiting our various social media and website 
presences. The handy QR codes below will connect you to our website, Twitter, Facebook, Google Plus, Flickr and 
YouTube sources. If you are reading this newsletter on a computer or tablet device, then you can tap on the QR 
codes below or if you are reading a printed version, then scan these codes with a QR reader on a smart phone or 
tablet device. QR scanners are readily available from app stores (iTunes, Google Play, Windows phone stores). Just 
search for and install a free QR code reader to start using these codes. TNMOC also has an iPhone navigation app 
that is a great introduction to the experiences in store when visiting the museum. Details can be found later. 

      

http://www.mindcuber.com/mindcub3r/mindcub3r.html
http://www.tnmoc.org/bytes/lego
http://www.bloomberg.com/now/
http://www.bpsic.com/
http://www.bpsic.com/
https://www.ipcortex.co.uk/category.rhtm/Solutions-35764.html
http://harperrecruitment.co.uk/
http://www.atmostechnology.co.uk/
http://www.i-texo.co.uk/
http://www.insightsoftware.com/
http://www.chillblast.com/
mailto:tnmoc@johnlinford.org.uk
mailto:newsletter@tnmoc.org
http://www.tnmoc.org/
https://twitter.com/tnmoc
http://www.facebook.com/pages/The-National-Museum-of-Computing/137706546282721
https://plus.google.com/111498293885486062790
http://www.flickr.com/groups/tnmoc
http://www.youtube.com/user/tnmoc
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Young people across the country are invited to have 

an introduction to programming in the home of 

Colossus. 

Run by TNMOC, the free Weekend Codability Project 

will take place every weekend until August 2015. The 

sessions are suitable for anyone up to the age of 16, 

and both girls and boys are encouraged to take part. 

The project is sponsored by Ocado Technology, the 

division behind Ocado.com, the world's largest online-

only grocery retailer. The sponsorship is part of Code for 

Life, Ocado Technologyôs nationwide initiative to inspire 

the next generation of computer scientists, equipping 

pupils with the skills they need to revolutionise industries 

of tomorrow. 

Children will be taught how to give instructions to 

computers, change existing instructions in programs and 

create their own programs. 

Codability Guides, a team of young people specifically 

recruited for the duration of the eight-month program, 

will give young visitors lessons on a range of devices 

from the ever-popular 1980s BBC Micro, to Raspberry Pi 

and other platforms. 

A variety of modern laptops and tablets will be available 

to ensure young people can continue developing their 

skills through popular entry-level coding web resources 

such as Rapid Router, Ocado Technologyôs free 

comprehensive coding teaching resource, targeted at 

Key Stage 1 and lower Key Stage 2. 

Young coders will also be given leaflets to enable them 

to continue developing their skills afterwards at home, 

school or at a coding club, and on TNMOC website, 

there is a special new section on Support for Parents. 

Flexible sessions will last for up to an hour and are at no 

extra charge for any young person accompanied by an 

adult. There is no need to sign up, young people simply 

need to turn up on any weekend afternoon with an adult 

and ask for Weekend Codability. 

Tim Reynolds, Chair of The National Museum of 

Computing, said: "We have seen from visiting 

educational groups that there is a real thirst for 

knowledge and experience amongst young people when 

they see our historic working machines in action. 

Through Ocado Technologyôs sponsorship, we aim to 

open the eyes of young people even wider and show 

that they too can aspire to be as creative and 

imaginative as the founders of Computing." 

Weekend Codability for young people at TNMOC  

http://www.tnmoc.org/learn/weekend-codability
http://www.ocadotechnology.com/
https://www.codeforlife.education/
https://www.codeforlife.education/
https://www.codeforlife.education/
http://www.tnmoc.org/learn/support-parents
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TNMOC have heard from several people who are 
challengers of the title óLongest serving programmerô. 

There have been lots of people telling us of their 
extensive careers in IT working with legendary systems 
such as EDSAC 2, Elliott 803B, PDP8, DEUCE and the 
Pilot ACE. They have used a wide range of 
programming languages and many óflavoursô of 
assembler. 

Some of the longest serving programmers we have 
heard from include: 

¶ Peter Lawrence who learnt programming on EDSAC 
in 1956-57 and continued doing it until 1960, but 
modestly doesn't see himself as a pioneer since 
programming was well-established when he started. 
In any event he "avoided" programming until the last 
few years of his career. 

¶ Romilly Cocking wrote his first program in Pegasus 
Autocode in 1958 at the age of 11, got his first job as 
a programmer in January 1966 working for Dr. David 
Hendry at the Institute of Computer Science in 
Gordon Square before going up to Cambridge to read 
Maths. He is still programming (occasionally for pay) 
and designing hardware. He writes: From 2012 to 
2013 I ran Quick2Wire, a startup selling add-on 
boards for the Raspberry Pi and associated software. 

¶ Dr David Hartley wrote his first program around July 
1958 as a vacation student with Ferranti (using 
Pegasus Autocode). "In September 1958 I took a one
-year course in Numerical Analysis and Automatic 
Computing at Cambridge University using EDSAC 2 
for which I gained a distinction. This was followed by 
three years as a PhD student. I designed EDSAC 2 
Autocode and wrote its compiler. By 1963 I was 
researching programming languages and was one of 
the design team for CPL. I recently had a paper on 
CPL published in the IEEE Annals of the History of 
Computing. I was a member of the team that 
developed the operating system for the Ferranti Atlas 
2. I program much less these days, although at the 
age of 77 I am currently developing a database 
system to administer the holdings of works of art by 
Clare College, Cambridge. I have done several 
similar projects since retiring in 2002." 

TNMOC's Archive is a treasure trove open to bona fide 
researchers. We're looking to fill in some gaps in 
publications like BYTE and PCW, and can even dispose 
of some double and triple copies. Find out the Wants 
and the Surplus. 

Wanted 
The Archive has a óWantedô list of documents, manuals, 
magazines and journals it needs to complete a full set. 
In particular we are now looking for gaps in coverage of 
BYTE and Personal Computer World: 
http://www.tnmoc.org/support/donate-equipment/archive
-wanted-list 

If you have an item on the list that you wish to donate to 
the Museum, we would really appreciate it. 
Unfortunately the Museum has insufficient resources to 
pay for the postage or transport of the item ï if you 
cannot bring it or arrange delivery, we very much regret 
that we cannot accept it. 

Surplus 
The Museum has a large list of documents, manuals, 
magazines and journals that are óSurplus to 
Requirementsô. Rather than send these to paper 
recycling, we like to offer them to a good home! 

We have some publications which have had their 
bindings cut-off. Whilst these no longer function as 
stand alone publications, they do work well with 
punched-pockets and ring-binders. We have some 
surplus copies of BYTE, Personal Computer World, 
Acorn User and coming soon MicroUser: 
http://www.tnmoc.org/support/donate-equipment/archive
-surplus 

Longest serving programmer  Wants and Surplus 

http://www.tnmoc.org/support/donate-equipment/archive-wanted-list
http://www.tnmoc.org/support/donate-equipment/archive-wanted-list
http://www.tnmoc.org/support/donate-equipment/archive-surplus
http://www.tnmoc.org/support/donate-equipment/archive-surplus
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F 
or the Summer Bytes event, Jill 
Clarke and Geoff Copeman 
assembled a display titled óThe 

history of computers in 30 booksô. 

To select the titles, they started with 
the letters of the alphabet and then 
chose a topic for each letter. This 
was followed by finding a book that 
described, defined and / or pictured 
that topic. 

The books were all chosen where 
possible with the view that they 
needed to appeal to younger people, 
so had plenty of images and 
graphics. 

They also chose books that could be 
left out on display to be looked 
through (so not the valuable ones 
like the Knuth set) and a few that 
were written by volunteers or 
trustees. 

For each letter / topic a card was 
produced which named the topic, 
the book & author and described 
briefly the topic. Unfortunately we do 
not have the space here to 
reproduce all the details on the 
cards, but have listed the books in 
the display. If you would like to find 
out more about the books chosen, 
then contact InSync and we will 
send you more detailed information: 

newsletter@tnmoc.org 

A nalogue ï (The Analogue 

Alternative, James S Small). 

B asic (language) ï (Practice 
Your Basic, Gaby Waters & 

Nick Cutler) / (Spectrum game 

writers pack, P K McBride). 

C odes, ciphers & colossusï
(Voices of the Code Breakers, 

Michael Paterson / Colossus the 
secrets of Bletchley Parkôs code 
breaking computers, B Jack 
Copeland /Secret Messages, Jeff 
Hawtin / Be a Code breaker, 

Gerald Jenkins & Anne Wilde). 

D ownloading ï (The Complete 
Idiots Guide to Downloading, 

Aaron Weiss). 

E arly Computers ï (The 
Computer Age, Martin 

Campbell-Kelly / A History of 
Manchester Computers, Simon 
Lavington / Early British 

Computers, Simon Lavington). 

F acebookð(and other forms of 
social media) ï(Electronic 

guides only). 

G ames ï (Computer Games, Ian Graham). 

H ardwareï(Expanding Your 
Micro, Judy Tatchell & Les 

Howarth / Build Your Own PC, 

Morris Rosenthal). 

I mages (Graphics) ï (Computer 
Graphics and Animation, Asha 
Kalbag / Computer Images, Time 

Life Books). 

J ava ï (Java in Easy Steps, Mike McGrath). 

K eyboard ï (Computer 
keyboard mastery, Stan 

Harcourt). 

L ovelace (Ada) ï (Ada 

Lovelace, Lucy Lethbridge). 

M usic ï (Music and sound, Ian 
Sinclair / input output, Time 

Life books). 

N etworkï(How intranets work, 

Preston Gralia)  

O perating system ï (Modern 
Operating Systems, Andrew 

S Tanenbaum). 

P ersonal computer ï (Inside the 
Personal Computer, Abbeville 

Press / Digital Retro, Gordon 
Laing / early home computers, 

Kevin Murrell). 

Q uery ï (Teach yourself SQL, 
Ryan K Stephens and Ronald 

Plew). 

R obotics ï (How to make 
computer controlled robots, 

Tony Potter) 

S lide rulesï(The rule book, Jane 
& Mark Rees - before there 

were computers). 

T ablet computer ï (Electronic 

books only). 

U SB ï(Laptop manual, Gary Marshall). 

V irus ï (Web hacking, Stuart 
McClure & Saumill Shah & 

Shreeraj Shah). 

W ebpages ï (HTML 5 and CSS 
3, Rob Crowther / Internet 

for Newbies, Ted Pedersen & 

Francis Moss). 

X ML ï (Learn XML, Erik Westermann). 

Y outube ï (Electronic books 

only). 

Z X Spectrum ï (The really easy 
guide to home computing, Sue 

Beasley & Ruth Clark). 

The history of computers in 30 books  

mailto:newsletter@tnmoc.org


TNMOC newsletter 
6 Q3 2014 

U 
ntil the mid-1960ôs tobacco 
manufacture was very labour 
intensive with John Player & 

Sons employing some 8,500 people 
in Nottingham alone. By 1966, plans 
were being made for a new factory in 
Nottingham on a Greenfield site 
incorporating automation and using 
fast emerging semiconductor 
technology. The new factory was to 
be called ñHorizonò and was 
completed in 1971. 

As part of the plan, a new 
department called ñTechnical 
Developmentò was set up in Players 
Engineers Department with a mix of 
newly recruited specialists in 
Process Control, Computing, 
Electronics, Mechanical Engineering 
etc. supported by in-house staff. 

Computer control in the Horizon 
Factory was planned right from the 
start. In 1967 an Elliott Arch 9000 
computer system was installed in the 
tobacco leaf processing area of the 
existing Number 3 Factory in 
Radford and the plant modified to 
allow experimental ócomputer 
controlô. For the cigarette making 
area, a proprietary óAccurayô system 

made by Industrial Nucleonics Corp 
of the USA and built around a 
Honeywell H316 minicomputer was 
purchased. Linked to a box of 
electronics on each cigarette 
machine, the system collated 
figures such as totals of cigarettes 
made and rejected. It printed shift 
reports on an IBM electric type-
writer and ran on an early version 
of the Honeywell Real-time 
Operating System (RTX-16). 

In 1972 the Technical Development 
Department (TD) purchased this 
Honeywell H316 machine for its 
laboratory at a cost of some 
Ã14,000. Housed in the 19ò rack 
and consisting of CPU, 12K 16-bit 
words of 1.6 microsecond access 
core memory, a 300 characters-per
-second (cps) paper tape reader, a 
75 cps paper tape punch and an 
ASR33 10 cps teletype. The basic 
H316 spec. was upgraded by the 
addition of a Real Time Clock 
(RTC) module and Hardware 
Multiply / Divide Logic. 

Software consisted of a macro-
assembler for the native DAP-16 
programming language, a Fortran 

IV compiler, a Basic Interpreter, a 
number of utility programs and a 
complete set of hardware test 
programs, all on 8-hole paper tape. 

User programs were punched onto 
paper-tape using the ASR33 
teletype, assembled/compiled to 
produce Object Tapes which could 
then be loaded into core memory 
using Loader APM which would also 
supervise the linking of the required 
Honeywell supplied software 
libraries. When a working program 
was complete, its core image had to 
be written to a Self-loading System 
Tape (SLST) to be saved and 
reloaded as required. Unusually, 
listings of all the proprietary 
programs were supplied with each 
system. 

Initially used for suitability trials and 
FORTRAN modelling of such things 
as Tobacco Air Driers, by 1973 it 
was also running the much improved 
final version of RTX-16 for the 
development of Player specific 
software. 

During the 1970ôs the machine was 
upgraded many times. A second 
serial interface was added to drive a 

Honeywell H316  

Players Control room from 1985 where the H316ôs were installed in the 1970ôs, but by this time had been 
replaced by a Honeywell DPS6. When the photo was taken in 1985, Tony  Wardle wrote all the special 
programs. Before the system could be installed, he and a colleague modified Honeywell's assembler code 
drivers to be compatible with the Techex VDU's . The final debugging was done at a Honeywell office in 
Bristol when their DPS6 went off-stream at 7pm on Friday night., finally leaving at 4am on Saturday! 
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VDU, a parallel interface was added 
to drive a Data Dynamics Line 
Printer, the memory was expanded 
and finally, a HADIOS (Honeywell 
Analogue Digital I/O Subsystem) 
interface was installed to further 
increase the machineôs capabilities. 
Late in its life, a Mag-tape system 
was installed but never 
commissioned, before being 
removed and scrapped. 

Towards the end of the 1970ôs, the 
computer development team began 
to explore the potential of the Intel 
8085 microcomputer. Absence of 
funding for Intel development kit 
resulted in the development in-
house of an Intel 8080/85 cross-
assembler to run on the H316 and 
the development of an EPROM 
programmer driven from the reed-
relays on the HADIOS interface. 
Programming a 1K byte EPROM 
from paper tape was a slow noisy 
business as the software had to 
pause before writing each byte to 
accommodate the ñbounceò from the 
reed-relays! 

By 1984, the four Players production 
H316ôs had been superseded 
making this machine redundant. It 
was given to Tony Wardle, one of 
the Systems Engineers who had 
worked on it since 1972 on condition 
that he dismantled and removed it 
from the factory. Tony used it to 
upgrade his physically much larger 
Honeywell 516 which had been 
purchased from Nottingham 
University in 1980 for the princely 
sum of fifty pounds. It was used for 
assembling Intel 8080/85 code. The 
H516 came with a 128K word fixed-
head Sagem Disk Unit which was 
duly transferred to the H316 ï 
possible because the I/O 
architecture on both machines is 
identical. 

The last time the machine was used 
in anger was in 1984 when Tony 
wrote a Morse code tutor program to 
assist in training for the Maritime 
Morse Test required to get his 
amateur radio óIntermediate A 
Licenceô. Since then the machine 
has only been switched on 
occasionally to send a burst of 
Morse code for old timeôs sake. 

By the time the control room photo 
was taken, the two H316's had 
been replaced by a number of 
Intermatic programmable 
controllers. These controllers were 
all sitting on a data-bus which was 
originally driven by one of the 
Honeywell 316's (called the Control 
Computer) via a "Vupak" analogue/
digital I/O subsystem. The system 
was known as a "SCADA" system - 
Supervisory Control and Data 
Acquisition. Basically, the 3-term 
controllers all sat on a data-bus 
and were set up to operate in 
isolation with their set-points and 
other parameters entered via a 
small console also on the data bus. 
This wasvery useful as an operator 
could sit at the console and tune 
the various loops on the fly without 
pulling out each individual 
controller and adjusting presets. 

The analogue controller inputs 
were also fed into the Vupak 
system and the outputs of the 
controllers could be driven directly 
from there if required. In this mode, 
software could take over the role of 
the controllers and some quite 
advanced (for the time) 
configurations were easy to try 
without any wiring changes for 
example in cascaded loops and 
feed-forward control. Running in 
real-time on the Control Computer 
was an in-house developed system 
imaginatively called "PLOG" or 
Players Logic System which 
implemented all the Boolean logic 
functions. 

The other H316 was called the 
óScheduling Computerô. This and 
the Control Computer both had 
access to an Israeli 2M word fixed 
head hard disk so that they could 
communicate with each other. The 
Scheduling Computer ended up 
producing production reports from 
the data collected by the Control. It 
was also used for all other 
administrative programs where 
targets and lab-test data had to be 
entered. As it was more of a óbatchô 
machine, it was often taken off-line 
to do further program development. 

The machinery on the production 
floor was driven by hard-wired 28V 

dc Mullard Norbit Logic with all the 
logic racks and contactor panels 
housed in two switch rooms. 
Provision was made for the Control 
Computer to drive the contactors 
directly but may never have been 
implemented. 

 

The author, Tony Wardle is 
donating this machine to TNMOC 
but would like to train a volunteer 
to use the machine at his home in 
Nottingham before it is delivered 
to the museum. If you would like 
to get involved with assisting in 
supporting this machine, please 

contact TNMOC. 

CPU bay (topside) 

Full open side 
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(known as Tunny by the Allies). The 
messages that Hitler believed could 
not be cracked had been unravelled 
by a brilliant and humble 
mathematician from Newmarket. 

In 1948, Bill Tutte emigrated to 
Canada working first at the 
University of Toronto and then at 
the University of Waterloo, where 
he became an eminent professor 
though no-one knew of his 
astonishing code breaking success. 
He never spoke of his wartime work 
for decades and even when news 
began to be released, he said little. 
He passed away in 2002 just as the 
story of the breaking of Tunny was 
beginning to become better 
understood. 

In a touching irony, the memorial, in 
the centre of Newmarket, stands 
almost exactly on the spot where 
Bill Tutte's father had worked as 
gardener growing vegetables for 
the adjacent Rutland Hotel. 

Tribute to Bill Tutte 

Rather than create a traditional 
sculpture, perhaps of Bill Tutte 
hiking through the countryside (his 
favourite past-time), a team 
including sculptor Harry Gray, 
Ramon Keeley and Leon Russell 
has created what many consider to 
be a fine work of modern art. The 
installation resonates with 
references to Bill Tutte and his work. 
Six seven-feet high stainless steel 
panels pierced with holes represent 
the punched paper tape that the 
Lorenz messages were converted 
into to enable the deciphering 
process. In front of the panels, a 41-
tooth rotor represents Tutte's 
breakthrough in determining the 
structure of the Lorenz machine. 
Inside the rotor is a quotation from 
the citation for Tutte's membership 
of the Order of Canada (his post-war 
adopted home) written in a way that 
is deliberately difficult to decipher. 
Six bollards resemble teleprinter 
tape passing over a spool and each 
bears Tutte's name on one side and 

M 
ore than 70 years ago, Bill 
Tutte made a breakthrough 
that shortened World War II 

and saved countless lives. He 
passed away in 2002 unknown to all 
but a few privileged people. On 10 
September 2014, he was publicly 
honoured in his home town of 
Newmarket with a superb sculpture 
echoing his work. 

Bill Tutte's genius ï  and his work is 
described as the greatest intellectual 
feat of World War II ï  was to work 
out how the Lorenz cipher machine 
worked without ever having seen it. 
The Lorenz machine encrypted 
messages between Hitler and his 
High Command and by being able to 
read those messages the course of 
the war was altered. 

Tutte's success in understanding the 
Lorenz machine led to the 
development of Colossus, the 
world's first electronic computer, that 
was designed to accelerate the 
breaking of Lorenz messages 
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encrypted messages on the other. Visitors are invited to 
crack the messages. 

But that's not all. There is a Squared Square, made up 
of granite from three continents, that represents Bill's 
early fascination with mathematical puzzles. Standing in 
the centre of the Squared Square, the image of Bill Tutte 
emerges on the seven-feet high steel panels that 
represent the punched paper tape. 

Among the many admirers of Bill Tutte delighted to be at 
the unveiling were Dan Younger, a friend and fellow 
academic from the University of Waterloo in Canada and 
now a patron of the Bull Tutte Memorial Fund, and Julian 
Carey, who made the award-winning BBC2 documentary 
Code-breakers: Bletchley Park's Lost Heroes. 

The campaign for a Bill Tutte memorial was led by the 
Newmarket Journal and there is now The Bill Tutte Club, 
a free after-school club encouraging children to explore 
maths and science. 

A Bill Tutte Scholarship has also been launched and is 
open to outstanding candidates from the Newmarket 
area who wish to study Maths or Computer Science at 
University. 

Anyone can donate to the Bill Tutte Memorial Fund by 
visiting the Bill Tutte website and visiting the donation 
page: 

http://billtuttememorial.org.uk/the-fund/ 

Pictures: 

Facing page: View of the  main section of the memorial 
in Newmarket centre outside the Rutland Hotel. It shows 
the six panels featuring an image of Bill Tutte. 

The 41-toothed wheel inlaid into the pavement features 
the words ñONE OF THE GREATEST INTELLECTUAL 
FEATS OF THE SECOND WORLD WAR!ò 

This page, top to bottom: 

Some of the six stainless steel bollards that fashioned to 
look like teleprinter tape and punched with óWilliam Tutteò 
on one side and a different message on the reverse for 
each bollard. 

Members of Bill Tutteôs family. 

Harry Gray, one of the designers of the memorial, and 
Clare Butterfield, social media consultant on the project 
looking through one of the panels 

The Squared Square made from different coloured 
granite representing the challenge that Bill Tutte solved 
while he was at Cambridge University. Standing in the 
centre of the square provides the best vantage point for 
seeing the image of  Bill Tutte in the vertical panels. 

http://billtuttememorial.org.uk/the-fund/
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40 
 years ago.  

The Teletext service 
was launched on 23 
September 1974 to 

provide subtitles, news, sport, 
programme and other public 
information to viewers. It was 
characterised by its screens of text, 
limited screen resolution, blocky 
graphics and slow screen load 
times. It became a big hit!  

In the UK, several competing 
systems offered similar services. 
The BBCôs was called Ceefax, ITV 
had ORACLE and the GPO (later 
BT) offered Prestel, delivered via a 
1200/75 baud modem. The on-

Anniversaries 

Suddenly the screens sprouted a 
graphical interface and users 
interacted with them largely using 
mice and screens full of images or 
icons in an event-driven 
programming world. The new style 
of user interaction, known as WIMP 
(windows, icons, menus, pointers) 
soon became popular with creative 
type users (artists, musicians, 
photographers), who found the 
system easier to use than other 
devices. 

The Apple Mac offered a complete 
system in a box, with only a 
separate mouse and keyboard. 
Styling was a big part of the 
integrated system which also 
included the way the WIMP interface 
worked with the computer hardware. 

Soon other companies started 
offering WIMP interfaces. Products 
like GEM from Digital Research and 
Windows from Microsoft could not 
quite achieve the same level of 
integration for many years since 
those user interfaces were bolted 
onto underlying text-based operating 
systems. 

There have been many copycat 
variations of the Apple interface, but 
even Apple acknowledge that the 
Mac interface drew heavily from the 
pioneering user-interface research 
performed by Xerox PARC. It was 
Apple that made it into a commercial 
hit that has endured the past three 
decades with many productivity and 
ease of use enhancements 

óBulls-eyeô barcodes were printed 
on labels manually placed onto 
products by shop staff. 

In 1969 NAFC asked Logicon Inc to 
develop a proposal for an industry-
wide coding system after they 
recognised the Kroger barcodes 
had limitations. Their 
recommendations ultimately led to 
the development of the UPC code 
which is still in use today. Barcodes 
are very cheap to produce since 
they are printed directly onto the 
packaging with the rest of the 
artwork and are very reliable to 
óreadô. 

Many other symbologies have been 
developed to suit other industries 
and challenges including Code 39, 
2 of 5, Telepen and more recently, 
two-dimensional codes such as QR 
codes that hold much more data. 

30 
 years ago.  

Before 1984, 
computer programs 
were largely serial 

or transactional in their nature, 
using screens of text for 
programming and displaying the 
results. Lucky users may have had 
a colour display, but most were 
locked into a black and white (or 
even black and green) screen 
world. 

Then in 1984 Apple burst into the 
market with a device that provided 
a revolutionary way of interacting 
with computers with the Apple Lisa. 
However the Lisa was too 
expensive at nearly $10,000 to 
gain wide popularity. A later 
release of the smaller Macintosh 
(Mac) system costing around 
$2,500 opened up a new market 
with people who didnôt know how to 
use a computer.  

40 
 years ago.  

June 26th was the 
40th anniversary of 
the UPC barcode 

symbology being used for the first 
time. It was attached to a 10-pack of 
five stick packets of Wrigleyôs Juicy 
Fruit chewing gum scanned in the 
US at Marshôs supermarket in Troy, 
Ohio. Since then almost all grocery 
items sold across the world feature 
a UPC barcode or derivative of it. 

The development of modern 
barcode technology had been 
ongoing since 1948 when Bernard 
Silver, a graduate of Philadelphia 
Drexel Institute of Technology, and 
Joseph Woodland, who taught 
there, researched how to automate 
the reading of product information at 
checkouts. 

They experimented with printed 
patterns using ink that glowed in UV 
light, but this approach proved to be 
expensive to print and unreliable. 
Woodland, convinced they had a 
workable solution, spent most of his 
time developing the idea into a 
series of identifying bars. It is said 
that he drew inspiration for the bars 
by drawing Morse code in the sand 
at a beach and extended the dots 
and dashes downwards to form 
vertical lines. Eventually Woodland 
and Silverôs idea was granted a 
patent on 20 October 1949 (US 
Patent 2,612,994), although it wasnôt 
for the barcode types we know 
today. 

RCA installed the first scanning 
system in 1967 at Kroger store, 
Cincinnati, after the National 
Association of Food Chains (NAFC) 
asked manufacturers for a way to 
speed up the checkout process. 
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screen text size varied, from 24 lines 
of 32 characters for Ceefax to 22 
lines of 40 characters for Oracle. 

Invented by John Adams at the 
Philips CAL labs in 1970, it didnôt 
become popular until the equipment 
price dropped and became more 
widely available by being built into 
TVs. 

The data was encoded in the vertical 
blanking lines in the dark bands of 
the analogue TV pictures. Only 
about 100 pages of information were 
transmitted cyclically. If a page was 
selected just after it had been sent, 
the system had to wait for it to come 
around again. Later refinements in 
the technology, including sending 
some pages more frequently and 
buffering pages locally in TVs, 
allowing faster access for the viewer. 

In the UK, Teletextôs final demise 
started after 38 years of service in 
January 2010 with the closure of the 
news service. Teletext ceased 
transmissions on 23 October 2012 
along with the closure of the last 
analogue TV broadcasts. The 
technology is still active in Europe, 
but becoming less so as digital TV 
services are rolled out. 

Teletext was launched in a pre-
internet era when broadcasters 
wanted to provide more information 
to viewers.  

At the height of its popularity, the 
BBC Micro had a screen mode 
compatible with Teletext characters. 
A matching Teletext receiver was 
developed by Acorn Computers 
enabling software to be distributed 
by the BBC that coincided with their 
popular computer literacy 
programmes, The Computer 
Programme and Micro Live.  

Many viewers used Teletext  service 

25 
 years ago.  

The Computer 
Conservation 
Society (CCS) 

started as a joint venture between 
BCS, The Chartered Institute for IT, 
the Science Museum and later, the 
Museum of Science and Industry 
(MOSI) in Manchester. In recent 
years The National Museum of 
Computing has become a key 
partner and many of its projects are 
undertaken and on display at the 
Museum. 

Over those 25 years, the CCS has 
been responsible for several 
ambitious major restoration and 
reconstruction projects. Its work 
has established internationally 
accepted computer conservation 
standards and models. 

Its first full reconstruction was the 
Manchester Baby, completed in 
1998 at MOSI to mark the fiftieth 
anniversary of the original 
computer running the first stored 
program. 

Two landmark CCS reconstructions 
are the wartime code breaking 
Colossus Mark II at The National 
Museum of Computing and the 
Bombe displayed at the Bletchley 
Park Visitor Centre. 

Restorations of original computers 
also include the 1950ôs Ferranti 

Pegasus and the 1960ôs ICT 1301 
(Flossie), best known for its 
appearance in James Bond films. 

More recent CCS projects include 
the restoration of the 1951 Harwell 
Dekatron (WITCH) computer, now 
recognised as the worldôs oldest 
original working digital computer, 
and the ongoing reconstruction of 
the 1940s EDSAC computer, one of 
the first practical general purpose 
computers. 

Doron Swade, who conceived the 
CCS idea and co-founded the 
organisation with the late Tony 
Sale, said: ñThe combination of 
computers and conservation is a 
heady mix as we reflect on the 
extraordinary achievements of the 
pioneers of our digital age. At a time 
when many Museums are 
increasingly moving to computer 
screen-based displays rather than 
artefacts or working objects, the 
CCS is providing live access to the 
very machines that have enabled 
this trend.ò 

Chair of the CCS Rachel Burnett 
said ñThe conserved machines offer 
superb and unique learning 
opportunities. These working 
machines offer an unparalleled 
experience by showing how they 
actually work and what it was like to 
operate them.ò 

Sir Neil Cossons, Director of the 
Science Museum when CCS started 
and now Pro-Provost and Chairman 
of the Royal College of Art 
concluded: ñPutting working historic 
machines in front of the public 
makes a vivid and lasting impact ï 
there is nothing like the real thing 

Photo: The CCS committee, 
courtesy Terry Froggatt. 

to catch the key news headlines or 
latest óliveô sports updates. 
However, the interactivity, 
immediacy and depth and breadth 
of information on the internet 
overtook Teletext and the service 
ended when analogue 
transmissions were turned off. 
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TNMOC following the Colossus at 
70 celebrations in February, the 
rediscovery of a 1940's photo of 
Colossus Wrens and the 
appearance of some Colossus 
Wrens on BBC's The One Show. 

As part of the anniversary, the first 
results of an embryo project to 
recreate a virtual 1940ôs Block H 
were revealed to the Colossus 
veterans. Their response was 
enthusiastic and very informative, 
helping to fill in some of the details 
of this important heritage building in 
those top-secret days. 

Chris Monk and Owen Grover of 
TNMOC began work on the 
prototype virtual Block H (photo 
below) during the summer months 
and the reception from visitors was 
so positive that the Museum is now 
seeking funding to enable the 
project to be fully researched and 
completed. 

Chris Monk, Learning Co-ordinator 
at TNMOC, explained: ñWe used 

OpenSimulator, open source 
software, and some high-powered 
PCs from Chillblast to recreate a 
virtual Block H. Our early attempts 
were rough and ready, but the 
reaction of visitors has astounded 
us. They really got it and their 
imaginations were unleashed 
especially when they used the 
Oculus Rift virtual reality headset to 
walk past the whirring Colossus 
computers and retrace their steps in 
todayôs Block H. 

ñTalking to the Colossus veterans at 
the reunion we have learned a lot 
more about the nature of Block H in 
the 1940s. Even after so many 
years, they were able to recall key 
facts which are helping the project. 
Weôve encountered quite a few 
surprises about life back then. When 
I asked what their desks were like, 
the veterans looked at me askance ï 
they had no desks, they perched on 
stools when necessary! The 
veterans thought the harsh 
fluorescent lights, a fledgling 
technology back then, were 
particularly realistic in our 
recreation.ò 

Bob Willett, a TNMOC trustee, 
concluded: "The industrialisation of 
code-breaking in Block H did not just 
change the outcome of war. It 
marked the beginning of a series of 
achievements that have helped 
create our modern world. At the 
Museum we want to tell that story to 
inspire young people and highlight 
the significance of computer 
sciences and engineering in creating 
an innovation culture that is at the 
heart of successful modern 
economies." 

C 
olossus veterans and their 
relatives gathered to 
celebrate the 70th 

anniversary of the worldôs first 
purpose-built computer centre, Block 
H on Bletchley Park, and were 
enthralled by a prototype 1940s-
style virtual Block H. 

Block H on Bletchley Park, now 
home to TNMOC, was built in 
September 1944 specifically to 
house the Colossus computers that 
were shortening the war by speeding 
up the deciphering of the top secret 
Lorenz/Tunny messages between 
Hitler and his generals. These first 
computers were huge and required a 
specially constructed spacious new 
building. The original purpose of the 
building was kept secret for 
decades, but today it is home to the 
Colossus Rebuild and working 
computers from the seven decades 
of computing that have followed 
those pioneering years. 

The Block H celebration brought 
together eight Colossus veterans, 
and relatives of people key to the 
breaking of the Lorenz cipher and 
the development of Colossus. 
Relatives included the son of 
Colossus designer Tommy Flowers, 
the great nephew of Bill Tutte who 
discovered how the Lorenz machine 
worked, the son of Major Tester who 
headed up the Testery code 
breakers, and the wife of Captain 
Jerry Roberts who was a top code 
breaker in the Testery. 

Other veterans, not all of whom 
could attend, made contact with 

Colossus Reunion 

http://www.tnmoc.org/news/news-releases/veterans-celebrate-colossus-70
http://www.tnmoc.org/news/news-releases/veterans-celebrate-colossus-70
http://www.telegraph.co.uk/history/world-war-two/10619570/Can-you-keep-a-secret-The-Bletchley-codebreakers-70-years-on.html
http://www.telegraph.co.uk/history/world-war-two/10619570/Can-you-keep-a-secret-The-Bletchley-codebreakers-70-years-on.html
http://www.tnmoc.org/news/first-computer-operators
http://www.tnmoc.org/news/first-computer-operators
http://opensimulator.org/wiki/Main_Page

