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The worlds first 
commercial computer

How the humble tin 
can nearly wasn’t



Britain
and its many creations

As a nation, Britain, on the 
whole is a very proud one. We 
like to show others why we are 

the best. Over the past few hundred 
years we have raised some of the 
most creative, inventive and forward 
thinking minds on the planet. Most 
will be able to name a few bits and 
pieces that Britain has had a hand in 
creating such as the web or the angle 
poise lamp. But here we will look 
more into how Britain has lesser 
knowingly shaped the world through 
its innovation, creativity and design. 
Did you know that we played a huge 
part in making the toothbrush what 
it is today? Could you have told a 
minute ago about how many lives we 
have changed and saved thanks to 
the pioneering and creative genius 
behind the MRI scanner? Britain has 
changed the world more than you 
may have believed. 
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We take a look into what makes Great Britain 
“Great”, in the creative and innovative sense.
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the story 
behind the 

Tin Can
and how it never nearly made it

Looking into

Bryan Donkin left the chimney 
smoke of the city behind as 
his carriage headed south 

through Bermondsey, with the Duke 
of Kent’s letter of approval in his 
hand. He could not have known that 
the impact from the contents of the 
papers he held would still be felt 
across the globe 200 years later.

Dated 30 June 1813, the day before, 
the letter explained that four 
distinguished members of the royal 
family - including Queen Charlotte, 
wife and consort of King George III 
- had tasted and enjoyed his canned 
beef. Indulging such refined palates 
was not a matter of vanity for this 
modest Northumbrian engineer.
Instead, it meant he had the highest 
possible blessing to supply what 
are thought to be the world’s first 
commercial cans of preserved food 
to the Admiralty, thereby sparing 
British seamen thousands of miles 
away the monotony of salted meat.

According to his diaries, held 
at Derbyshire Records Office in 
Matlock, the can-making operation 
had begun to mobilise on Monday 3 
May.

A network of agents was based at 
key seaports to tout for custom 
from naval ships and merchants. 
The patent was finally his, the meat 
suppliers paid and adverts placed in 
newspapers, while business cards 
were engraved with the name of 
the company - Donkin, Hall and 
Gamble. The factory occupied a 
rectangular plot of about 300 sq m, 
dwarfed by Donkin’s larger plant for 
papermaking machines.
In the weeks that followed, within 
those four walls, sheets of tin plate 
were transformed by hand into 
tin cans filled with beef, mutton, 
carrots, parsnips and soup, destined 
for every corner of the British 
Empire.

And so the first faltering steps of a 
multi-billion-pound business were 
made. Today, households in Europe 
and the US alone get through 40 
billion cans of food a year, according 
to the Can Manufacturers Institute 
in Washington DC.

But the road to success was almost 
derailed by a meat scandal in the 
19th Century that - with echoes 
of today’s horsemeat crisis - 
involved a Romanian meat factory 
and rocked public faith in canned 
foods. In January 1852, a group of 
meat inspectors gathered at the 
Royal Clarence Victualling Yard in 
Portsmouth and proceeded to open 
306 cans of meat destined for the 
Navy. It was not until they opened 
the 19th can that they found one fit 
for human consumption. Instead 
of perfectly preserved beef, they 
found putrid meat so rotten that 
the stone floors needed to be coated 
with chloride of lime to mask the 
stench, according to an account in 

Tin cans have, in 200 years, changed the way the 
world eats. But Victorian disgust over a cheap 
meat scandal almost consigned the invention to 
rejection and failure.

“Today 
households 

in Europe 
and the US 

alone get 
through 40 

billion cans 
of food 
a year”     

the Illustrated London News.
Sometimes the smell was so 
overpowering the inspectors had to 
stop and leave the room for fresh air 
before resuming their grim task. 

They condemned 264 cans that day, 
throwing them into the sea. The 
remaining 42 cans were given to 
the poor. The supplier in question 
was Stephan Goldner, who had won 
the Admiralty contract in 1845 by 
undercutting all rivals, thanks to 
cheap labour working at his meat 
factory in what is now Romania. 
There are varying reports on how 
much of Goldner’s meat was 
thrown away - one said more than 
600,000lb to the value of £6,691.

Standing on the spot of Donkin’s 
factory today, now a school car park 
on Southwark Park Road, there is 
little evidence of the industry which, 
200 years ago, was about to spread 
around the globe.

Obscured by some scaffolding, a 
small white plaque says the first 
canned food was produced on this 
site. But it fights a losing battle for 
attention with the sign for Karma 
Supermarket’s low-price beers, 
spirits and ciders - some sold in 
four-packs that could be described 
as the first cans’ modern-day 
descendants.

Such a low-key commemoration 
reflects how mundane the tin can 
has become to us. Behind the door 
of a kitchen cupboard or lying 
discarded in the street, literally and 
metaphorically kicked down the 
road, it exists in the background of 
our lives.

It’s a far cry from the days when 
its creation occupied the thoughts 
of some of the leading scientific 
thinkers in Britain and France.
So committed were these bright 
minds to the technology of food 
preservation that they gave little 

A can-making machine in action at the Machinery Exhibition, in west London in 1902

thought to making a device to open 
their new invention, so for decades 
a hammer and chisel, a bayonet or a 
rock had to do the job.

The story of the tin can is one of 
ingenuity and endurance, and one 
that affects every one of us. It has 
changed the way we eat, the way we 
shop and the way we travel.
But its pioneers had no such lofty 
ambitions - they just wanted to fill 
the stomachs of sailors.

Canning has come a long way since 
Donkin’s fledgling factory opened 
for business in the summer of 
1813, with a handful of people each 
making six cans an hour. Whether 
the canned food industry is in such 
health come its 300th birthday in 
the year 2113 remains to be seen.
But the tins you have today in your 
cupboard will be.
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The birth of the 
“Manchester 
Baby”

On June 21st, 1948, at Manchester University, 
shortly after 11 o’clock in the morning, the 
world’s first stored-program electronic digital 
computer successfully executed its first program
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That program was written by 
Tom Kilburn who, along with 
Freddie Williams designed and 

built the machine. It was called the 
Small-Scale Experimental Machine, 
but was soon nicknamed “The 
Baby”. it is also  known as the “Mark 
1 prototype”.

Freddie Williams started work in 
July 1946 on a form of digital storage 
using a Cathode Ray Tube, at the 
Telecommunications Research 
Establishment (TRE) at Malvern. 
He demonstrated the successful 
operation of a single bit memory 
using the “anticipation pulse 
method” in early October, and 
provisionally patented this system 

in December 1946. The bit was 
stored in the form of a charge on the 
CRT screen’s phosphor, which could 
be controlled by the electron beam 
to write a 0 or a 1. Although the 
phosphor was an electrical insulator, 
the charge would leak away in the 
order of a second. 

Freddie Williams arranged to read 
the charge and then rewrite it 
continuously at electronic speeds 
so that information could be kept 
permanently; this process was called 
“regeneration” and the principle is 
still used today to replenish charge 
on modern integrated circuit RAMs.

Though the store could remember 
2048 bits, an individual bit could 
only be reset by hand, and it was 
necessary to test its capability of 
setting and reading any required 
bit at electronic speeds and 
remembering its value indefinitely 
between settings. So the next step 
was to build a small computer 
around a CRT memory, to subject it 
to the “most effective and searching 
tests possible”. This computer, 
the Small Scale Experimental 
Machine, included the stored-
program concept, so that the 
Random Access Memory was used 
not only to hold numbers involved 
in calculations, but to hold the 
program instructions. This meant 
that instructions could be read 
successively at electronic speed, and 
that running a different program 
only involved resetting part of the 
memory using a simple keyboard 

rather than reconfiguring the 
electronic circuitry (this could take 
days on ENIAC).

F.C. Williams later said of the first 
successful run:
“A program was laboriously inserted 
and the start switch pressed. 
Immediately the spots on the display 
tube entered a mad dance. In early 
trials it was a dance of death leading 
to no useful result, and what was 
even worse, without yielding any 
clue as to what was wrong. But one 
day it stopped, and there, shining 
brightly in the expected place, 
was the expected answer. It was a 
moment to remember. This was in 
June 1948, and nothing was ever the 
same again.” 

In 1948 the government’s chief 
scientist initiated a government 
contract with Ferranti Ltd. to 

make a production version of the 
Manchester Mark 1 “to Professor 
Williams’ specification”. This was 
important because it established 
a link between the university and 
industry, and ensured that the 
power of the electronic computer 
would be available as quickly as 
possible around the U.K (and 
abroad). The Ferranti Mark 1 was the 
world’s first commercially available 
general-purpose computer. The 
first machine off the production line 
was delivered to the University in 
February 1951.

Just a little over 67 years after 
the world’s first stored-program 
electronic digital computer 
successfully executed its first 
program, we have an estimated 
2 billion personal computers 
worldwide, all thanks to the 
Manchester baby. 

“This was in June 
1948, and nothing was 
ever the same again”

Tom Kilburn (R) with the worlds first 
commercial computer, The Ferranti 
Mark 1, result of “The Baby”. 
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How much easier 
would it be if you 
could simply leap 
into the air?
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There was something of a 
rivalry between pilots who flew 
fast jets and pilots who flew 

helicopters. The two disciplines, of 
course, require different skill sets 
and the aircraft are designed for 
different purposes. When a jet pilot 
taunted a helicopter pilot by saying 
‘I have to slow down an awful lot 
just to fly twice as fast as you,’ the 
helicopter pilot would generally 
respond with, ‘Maybe, but you 
can’t land in my back garden.’ That 
conversation was turned on its head 
by the arrival of the jump jet. 

From the very beginning, when 
the Wright brothers were bravely 
clinging on to their ingenious 
contraption on the beach at Kill 
Devil Lillis in 1903, one of the major 
problems in getting an aeroplane 
off the ground had always been 
keeping the whole thing stable far 
long enough to get up enough speed 
across the ground for the airflow 
over the wings to provide lift. How 
much easier would it be if you could 
simply leap Into the air? Vertical 
take-off became a reality with the 
autogyro, a kind of cross between an 
aeroplane and a helicopter, in the 
1920s and the helicopter in the 1930s 
but, while using so much of the 

available engine power to stay aloft, 
they weren’t so guard at covering 
long distances quickly. 

Some highly Imaginative and 
ingenious feats of engineering were 
attempted, some using engines 
housed in wings that could rotate 
from the horizontal to the vertical. 
The first viable combat Jet that had 
the capability to take off and land 
vertically, however, was the Hawker 
P 1127, developed by Hawker Siddley 
and the Bristol Engine Company 
which developed the directable 
fan jet which would change the 
aviation world. After a number of 
prototypes a succesful free flight 
was achieved at Dunsfold Aerodrome 
on November the 19th 1960, many 
prototypes and variants later 
eventually led to what is now more 
commonly known as the “Harrier 
Jump Jet”.  

The Harrier’s layout was similar to 
many jet fighter planes. Its engine 
was positioned longitudinally 
with the air intakes sucking air in 
at the front and the jet exhaust 
providing forward thrust. As a 
conventional jet it could achieve 
speeds approaching supersonic 
flight and carry a weapons payload 

that made it an ideal ground attack 
aircraft. But the Harrier was not a 
conventional jet. Its Rolls-Royce 
Pegasus engine delivered the thrust 
through nozzles that could be 
positioned horizontally, vertically or 
at any angle in between. Positioned 
vertically, the engine could lift the 
Harrier straight into the air. 

A Jet that could pop up out of a 
hiding place in a wood rather than 
having to use a mile-long tarmac 
runway, effectively giving it the 
capability to operate from just about 
anywhere, was a major military 
asset. The Harrier entered service 
with the RAF in 1969 and was also 
modified as a carrier-borne fighter 
for the Royal Navy. Although they 
have been retired from the British 
armed forces, Harriers are still 
operated by the US Marines as 
the AV-8. While vertical take-off 
jump jets may have had their day, 
‘thrust vectoring’ as developed for 
the Harrier is a technique that will 
be used to provide a short take-
off capability for the Harrier’s 
replacement carrier-borne strike 
aircraft, the F-35 Lightning, leaving 
a long lasting impressoin and legacy 
on the world of aviation.

“A jet that 
could pop 

out of a 
hiding place 

in a wood”

Did you know?

869 of the 4 main variants 
of the Harrier were 

developed for 6 different 
countries (UK, USA, Spain, 

Italy, Thailand and India)

The view from the Harrier cockpit
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James 
Dyson

An interview 
with one of 
Britains most 
creative minds 
of all time

Twenty years after James Dyson 
launched his business—now a 
multinational enterprise with 

nearly 4,000 employees and $1.5 
billion in annual sales—Dyson, at 
65, still radiates a nuclear inventor’s 
heat. He’s the Jobs and Wozniak 
of home appliances, equal parts 
designer, engineer, and marketer. 

Before alighting on the design for 
his first bagless vacuum in 1983, he 
spent five years in his coach house 
on a farm in the Cotswolds, building 
5,127 prototypes. When Dyson 
talks about that time, he mostly 
recounts his failures—and lavishes 
praise on his wife, Deirdre, an artist 
who supported him through his 
obscurity. “A painting can take a 
year, so she understood the primeval 
need to have a project, and that it 
might take a rather long time.” 

Even now, as a knighted billionaire, 
Dyson is still trying to prove to the 
world that his devices are game-
changers. He’s not satisfied to 
come up with products that are 
incrementally better. With every 
release, he insists on atomizing 
entire categories through simple, 
lethally effective innovation.

INT: How long did you spend 
tinkering to develop your first 
bagless vacuum?

JD: I’ve been inventing since college, 
which was 42 years ago. And the 
process is pretty much always the 
same. You see some big problem—
something that has a big Achilles’ 
heel—and you can then proceed in 
one of two ways: You either develop 
a technology to solve the problem, 
or you happen to come across a 
technology that solves the problem. 
When you start, you really think 
you’re going to get there quickly, 
and it always takes much longer 
than you ever thought.

INT: What’s new in your latest 
release, the cordless hand-vac 
addition to the Animal collection?

JD: Cordless vacuums are designed 
for quick jobs, but you need enough 
power to do the job; you don’t want 
the power waning over time. Our 
new digital V2 motor is incredibly 
small and efficient and spins at 
more than 100,000 rpm, making the 
new DC44 Animal the most powerful 
cordless vacuum on the market. 
We also honed the materials in the 
traditional lithium-ion battery, 
extending the full-power run time 
by 25 percent. And we wanted to 

tackle the problem of fine dust. The 
nylon bristles that you get on most 
vacuum brush bars create static, so 
fine particles cling to the floor. We 
experimented with carbon fiber, 
which has antistatic properties, and 
it worked perfectly, so we added a 
row of carbon fiber bristles to the 
cleaner head, making it much more 
effective at picking up stubborn fine 
dust.

INT: What’s next for Dyson Inc.?

JD: Robots! A robotic vacuum 
cleaner requires more sophisticated 
technology, but don’t be fooled—the 
foundations are the same: efficient 
batteries, powerful motors, and 
cyclones that don’t lose suction. 
Our digital motor makes over 3,000 
adjustments per second. And to 
withstand the g-forces generated by 
this high-speed motor, we made a 
part called the impeller out of PEEK, 
a superstrong, flexible thermoplastic 
used in aeronautics. This is where 
vacuum robotics can fall short; a 
robot that knows where it’s going 
but lacks suck and dust-separation 
technologies misses the mark. 
Software design is important, but 
first you need robust hardware that 
can do the job.

“He spent five years 
in his coach house 

on a farm in the 
Cotswolds, building 5,127 

prototypes”
The sketchbook of a Dyson engineer



11 December 2015 | Create Britain

The Guardian Create Britain

Create Britain | December 2015 12

Magnetic 

How Britain helped develop one 
of the most important medical 
advancements ever

Resonance
Imaging

Since its emergence in the 1970s, 
MRI has become a vital tool 
for diagnosing brain tumours 

and other diseases of the central 
nervous system, and for spotting 
soft-tissue injuries in muscles 
and ligaments. Functional MRI, a 
newer and even cleverer technology, 
provides real-time information on 
brain activity, which is particularly 
useful in guiding neurosurgeons. 
Unlike X-rays, magnetic resonance 
is completely harmless and provides 
far more detailed images of soft 
tissues. About 22,000 MRI machines 
around the world were used in 60m 
examinations last year. 

In October 2003, Paul Lauterbur, the 
director of the Biomedical Imaging 
Centre at the University of Illinois 
in Urbana-Champaign, and Sir 
Peter Mansfield, a physicist 
at the University of 
Nottingham in Britain, 
received the Nobel prize 
in medicine for making 
discoveries that 

“led to the 
development 

of modern 
magnetic-

resonance imaging”.

Sir Peter Mansfield, who had 
suggested gradients as a way to 
spatially localise NMR signals in 
a paper published in 1973, further 
contributed to the development 
of MRI by devising a scheme to 
acquire MR signals and construct 
images rapidly. When he presented 
his ideas at a symposium in 1977, 
he recalls facing a silent audience. 

Sir Peter wasn’t entirely surprised, 
since his method could theoretically 
speed up the process of producing 
images from an hour to a fraction of 
a second. Because of the hardware 
requirements, it took more than a 
decade to implement his “echo-
planar” imaging technique, but it 
is now commonly used to watch the 
brain at work in functional MRI.

Other researchers made their 
mark on the field, such as Richard 
Ernst, a Swiss scientist. Originally, 
Dr Lauterbur collected spatial 
information by rotating the gradient 
around an object. Dr Ernst suggested 
positioning gradients to form a 
rectangular grid, to simplify the 
process of         creating two-

dimensional 

images. 
In 1980, two 
British teams—
one from Aberdeen 
University, the other a collaboration 
between EMI and Hammersmith 
Hospital—developed ways to 
optimise the contrast of 
images using differences in 
relaxation times. The Aberdeen 
group also came up with a practical 
implementation of Dr Ernst’s 
technique, known as “spin 
warp” imaging, the method most 
commonly used for MRI today.

• British scientists 
are credited with 
developing the cancer-
detecting scanners 
which are now more 
prevalent around the 
world than they are 
here.

• MRI is best for 
diagnosing tumours in 
the brain, bones and 
soft tissues. 

• Meanwhile, a team led 
by Scottish professor 
John Mallard built 
the first full-body 

MRI scanner in 
Aberdeen.

• On August 
28 1980 it 
obtained the 
first clinically 
useful image 
of a patient’s 
internal 
tissues, 
identifying a 
tumour.

“About 
22,000 MRI 

machines 
around the 
world were 
used in 60m 
examinations 
last year”
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British 
computing 
revolution

Raspberry Pi may sound like the name of 
a math-based dessert. But it is actually 
one of the hottest and cheapest little 
computers in the world right now.

Almost one million of these £25 
machines have shipped since 
last February, capturing the 

imaginations of educators, hobbyists 
and tinkerers around the world.

The story of the Raspberry Pi 
begins in 2006 when Eben Upton 
and other faculty members at the 
University of Cambridge found that 
their incoming computer science 
students were ill-prepared for a 
high-tech education. While many 
students in the previous decade were 
experienced electronics hobbyists by 
the time they got to college, these 
freshmen were little more than 
skilled Web designers.

Easy-to-use, modern PCs hide 
most of the nuts and bolts behind 
a pleasing interface. Mr. Upton 
posited that parents did not 
want their children to destroy 
their expensive computers by 
experimenting with their insides. 
But a cheaper machine would be fair 
game for messing around.

The Raspberry Pi — about 3 inches 
by 2 inches and less than an inch 
high — was intended to replace 

the expensive computers in school 
science labs. For less than the price 
of a new keyboard, a teacher could 
plug in the Pi and connect it to older 
peripherals that might be lying 
around. But because Pi initially ran 
only Linux, a free operating system 
popular with programmers and 
hobbyists, students would have 
a learning curve. The Raspberry 
Pi Foundation began selling the 
computers in February of last year. 
They soon could not keep them in 
stock.
“We honestly were thinking of 
this as a 1,000- to 5,000-unit 
opportunity,” Mr. Upton said. “The 
thing we didn’t anticipate was this 
whole other market of technically 
competent adults who wanted to use 
it. We’re selling to hobbyists.”

One Pi owner, Dave Akerman, 
of Brightwalton, England, even 
sent a Raspberry Pi to the upper 
atmosphere, floating it 40,000 
meters up using a weather balloon. 
There he was able to take live video, 
photos and measurements.

“Now every primary school in the 
world can take pictures from near 

2006 - Eben Upton and 
colleagues at Cambridge 
University have an idea, 
inspired by the BBC micro 
from 1981

Februrary 2012 - Six 
years after the products 
inception the initial 
sales commence on the 
29th of Februrary

Feburary 2015 - The fifth 
million unit is shipped 
making it the best 
selling British computer 
of all time

space,” Mr. Upton said. “You give 
people access to this tool and they 
do great things.”

Mr. Upton said the plan was to 
develop the Pi’s software rather than 
the hardware. “If you improve the 
software, everyone can use it,” he 
said. “If you change the hardware, 
you leave a million buyers behind.”

“I’m not aware of a company that 
has gone from a standing start to a 
million in a year,” he said. 
When asked if he planned to give a 
Pi to his children, Mr. Upton said he 
and his wife, Liz, who works with 
him on the project, had not had time 
to start a family.

“We’re busy, so we’re glad we 
haven’t had kids yet,” he said. 
“It’s Pi and then kids, not kids and 
then Pi.”

“I’m not aware 
of a company 

that has 
gone from a 

standing start 
to a million in 

a year”
Eben Upton with the Raspberry Pi 2

L to R; Raspberry Pi 2, model 1A+ and 
model Zero and their actual sizes
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