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 I
t’s becoming a rarity to find a company that both 
designs and manufactures in the UK and rarer 
still for it to have a West London postcode. But, 
from a 2,000m2 site located in walking distance 
of Chiswick high street, folding bike specialist, 
Brompton now produces over 26,000 bicycles a 
year. From brazers, assemblers, office workers, 
designers and engineers, over 100 staff from all 
over the London area come to the site everyday to 

play their part in building a bicycle from scratch, and most 
arrive on the machines they build. And with over three 
quarters of a bicycle’s 1,200 components being unique to 
Brompton, the company also has to design and build the 
machines, tools and fixtures needed to manufacture these 
unique parts, including over 500 purpose-made press 
tools, moulds, braze jigs and assembly fixtures.

The brainchild of Andrew Ritchie, Brompton has had a 
tumultuous past but 30 years on from the first prototypes, 
over 175,000 Bromptons have now been sold worldwide 
and the company remains true to its philosophy of 
providing people with a personal transport solution that 
allows them to rethink how they get around. Although 
there are other folding bicycles on the market, there are 
none quite like the Brompton - a full-sized, robust yet agile 
steel frame that can be easily and quickly converted into a 
compact, portable package. In fact, with a little practice, 
the Brompton can be folded in 10 to 20 seconds. Then, 
weighing just 9kg to 12.5kgs (depending on the model 
and configuration), it can be easily picked up and carried 
onto a train or into work to be placed under a desk or in a 
cupboard until the journey home. 

Up until the year 2000 Ritchie was not only Brompton’s 
managing director but also its chief designer. The 
company’s second designer was employed shortly 
after Sturmey Archer, the Nottingham-based hub gear 
manufacturer, was forced into bankruptcy in September 
2000. This had a profound effect on Brompton as it relied 
on Sturmey Archer’s three and five speed hub gears, which 
were fitted to every Brompton model. Fortunately, a new 

hub gear manufacturer was found - SRAM in Germany - 
but in order to buy time to reengineer the bicycles around 
it, Ritchie went over to Nottingham to secure as many 
Sturmey hubs as he could. “I had been at Sturmey Archer 
for 13 and a half years in total when I was laid off,” says 
Steve Rickels, who at that time was Sturmey Archer’s 
design manager. “I met Andrew Ritchie in the car park 
when he came to pick up the last of the gear hubs and he 
asked whether I wanted a job.” Rickels of course said yes 
and ten years later he is still Brompton’s design manager 
and heads up a design department that now consists of 
four designers. 

The digital dawn 
When Rickels first started, his primary task was to convert 
all the drawings into CAD. “Initially all the drawings for 
the original bicycle were all done on tracing paper,” he 
says. “I redrew a lot of these in AutoCAD and Mechanical 
Desktop because that is what I knew and had used in the 
past.” However, a year and a half ago with more designers 
on board, which ultimately meant more software licenses, 
and the fact that Autodesk was no longer supporting 
Mechanical Desktop, Rickels had to find new CAD 
software. “We had to abandon Mechanical Desktop 
because it was an obsolete programme,” he explains. “We 
had basically set ourselves a choice of either SolidWorks 
or Inventor. In the end, after a lot of debating, we decided 
that the best thing to do would be to go with SolidWorks 
because we felt that more of our suppliers were using it.” 

SolidWorks is now used at Brompton for designing new 
components, redrawing the bicycle and converting all the 
old Mechanical Desktop files over to SolidWorks, and also 
designing specialist tooling and equipment for the factory.

Small steps
The principle of the folding bicycle Ritchie conceived 
over 30 years ago is more or less the same today however, 
the design has evolved year on year through a continuous 
process of small incremental steps. An example of such 

In 2009, Ritchie was 
awarded the Prince 
Philip Designers 
Prize, presented 
annually to 
recognise a lifetime 
contribution to 
design
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a step was the creation of the rear frame clip a few years 
back. Previously, without this feature the rear wheel would 
just fall down whenever the unfolded bike was picked up. 
Although many Brompton users liked this as it enabled 
them to park their bicycle instantly, others found it 
disconcerting. They would prefer that the rear frame was 
attached in some way as it would make them feel more 
comfortable whilst riding it and also for it to remain in one 
piece when picked up. 

As a rule, the company refuses to design obsolescence 
into its bikes, so this meant that any new improvement had 
to be capable of being retrofitted to older Bromptons. “Lots 
of people had been asking us for a rear frame clip and we 
knew that as soon as we did this there would be a lot of pent 
up demand for people to retrofit it to their old bike. So it was 
key that this feature had to be retrofittable,” says Rickels. 

Rickels worked on creating a rear frame clip that would 
give the choice of either latch mode or non-latch mode, 
depending on the user’s preference. The solution he came 
up with was to design a recess into the rear suspension 
block. When the block was turned so that the recess was 
on the bottom, the clip would automatically engage. For 
non-latch mode, the user simply turns the block through a 
quarter turn so that the recess is in a different place and so 
no longer engages. 

“The beauty with this design is that the Brompton owner 
can have both the original design as well as the new design 
all in one part,” says Rickels, explaining that in order to 
create an elegant solution he used CAD (at this time they 
were still using Mechanical Desktop). “Obviously this was 
easier to do in CAD than it was to do on a drawing board,” 
he comments. “Once we had decided on a CAD model we 
were able to get an ABS plastic rapid prototype made by 
sending the CAD files to our plastic moulders. Although 
the prototype was not a perfect finish, it’s functional and we 
can get a much better feel for how it would look.” 

The rear frame clip is now available on all new Bromptons 
and any owners who wish to fit it to their old models can 
purchase a retrofit kit. “This is a good example of a small 
incremental step to some extent. It’s an improvement to 
the design and it didn’t add any weight in the end, or just a 
couple of grams overall,” says Rickels. 

Giant leaps
The evolutionary design process that Brompton employs is 
occasionally boosted by some fundamental improvements. 
Over the past few years one of these changes has been 
the reengineering of the hinge on the mainframe into a 
malleable casting. This also allowed the wheelbase to be 
extended by a few centimetres and as such, increase the 
stability of the ride. However, such a major change to the 
bicycle also meant retooling and redesigning the brazing 
jigs as they are not generic. “You just change one thing 
and it’s a domino effect all the way down - you have to sort 
everything out,” comments Rickels. 

Brompton’s jigs are crucial because without them the 
brazers can’t perform the high quality craftsmanship that 
the company is renowned for. As opposed to the more 
common practice of welding, brazing is a highly-skilled 
and labour intensive process. Using a gas flame, a filler 
metal (in this case a brass compound) is heated to melting 
temperature and distributed between two or more close-
fitting steel parts to join them without deformation. Due 
to the folding nature of the bicycles, many of its joins 
are highly technical and consequently, it can take up to 
two years for a brazer to be competent in all aspects of 
Brompton frame building. 

THE BROMPTON FOLD
The Brompton is 
renowned for its 
compactness and the 
practicality of its fold, 
which is designed to 
keep vulnerable parts 
out of harm’s way 
and the greasy chain 
and gears away from 
clothing. With a little 
practice, the fold can 
be achieved in 10 - 20 
seconds, the end 
result being a compact 
package of just 585mm 
x 545mm x 270mm 
in size, which is just 
a little larger than its 
wheels. The bike can 
then be carried like a 
small suitcase using 
the frame or saddle 
as a handle and small 
rollers also allow the 
bike to be pushed into 
inaccessible corners.

1

2

3

4

5

‘‘ We had 
basically set 

ourselves 
a choice 
of either 

SolidWorks 
or Inventor. 
In the end, 
after a lot 

of debating, 
we decided 

that the best 
thing to do 
would be 
to go with 

SolidWorks 
because 

we felt that 
more of our 

suppliers 
were using 

it ’’  
Steve 

Rickels, 
design 

manager, 
Brompton

p22_23_24_25_26_D3D_MARCH10_Brompton.indd   25 24/2/10   09:38:51



26 MARCH 2010 DEVELOP3D.COM

(most of the time 0.1mm) in order to ensure the highly 
accurate frame alignment. 

As Brompton has currently more demand than it can build, 
the company is looking to reorganise the factory in order to 
optimise the space and increase production. At the moment 
all the brazers are located on one side of the factory building 
the frames. Once these frames return from being painted 
by an outside company, they are then put on trolleys with all 
the other components needed to build ten bikes and wheeled 
over to the bike builders on the other side of the factory. Each 
bike builder can build between 15 to 20 bikes a day, which 
equals roughly 120 bikes in total. However, in order to reach 
their goal of producing 35,000 bikes this coming year the 
manufacturing team is planning to move from batch towards 
cellular production. This form of lean manufacturing means 
that the factory floor will be arranged into semi-autonomous 
and multi-skilled teams, or work cells. So, instead of having 
all the brazers in one place, they will be in different cells that 
make the entire front frame, rear frame, handle bar supports 
and so on. The idea is that the jobs are split up a lot more and 
bikes will be constantly moving through.

Despite the modernisation of its manufacturing process, 
Brompton will continue to take pride in every bike it makes, 
and although one of its folding bicycles will set you back 
around £700, you can be sure that you are investing in a rare 
piece of true British hand built craftsmanship. 
www.brompton.co.uk

In order to showcase its brazing craftsmanship, six years 
ago Brompton decided to go to a bike show to exhibit a 
model that was just a steel frame painted in a transparent 
lacquer so visitors could see the neat brazing on the joins. 
Although, it wasn’t its intention, Brompton started taking 
orders for this bicycle at the show and today it is one of their 
more popular models, despite the fact that people have to 
pay a premium for the attention that has to be paid to the 
frame during production. 

Tooled up 
Much of the tooling, including the brazing jigs, are 
unique to Brompton so they are all designed in-house. 
“We have changed the jigs over the years to improve them 
as we have learnt. Sometimes combining more than one 
brazing operation on one jig,” says Rickels. He and one 
of the other designers are currently working full time on 
tool design and have recently designed a brazing fixture 
in SolidWorks for a new auto braze machine. “To some 
extent the jigs are where a great deal of the expertise 
is because anybody could go buy a Brompton bicycle, 
measure it and try and produce a copy. But without the 
tooling for the brazing and everything else they are going 
to find it difficult to make an accurate bike just by doing 
it by hand,” says Rickels. Additionally, it would be difficult 
to imitate because with all the different components in 
a folding bike, they have to work to very tight tolerances 

In 1975 engineering 
graduate Andrew 
Ritchie came across 
a Bickerton folding 
bicycle and decided 
that he could come 
up with a better 
design. So, from the 
cramped confines of his 
bedroom overlooking 
the Brompton Oratory 
in South Kensington, 
London Brompton 
Bicycle was born

His first brazed steel 
frame prototypes 
were fairly crude and 
quite heavy. But the 
concept worked, with 
the Brompton folding 
neatly and conveniently 
into a tiny package 
that was safe and clean 
to manoeuvre, as the 
chain and sprockets 
were on the inside of 
the package, shielded 
between the wheels.

After five years 
of not being able to 
find venture capital, 
Brompton Bicycle’s 
future did not look 
promising. However, 
with 30 of his friends 
agreeing to buy a 
bicycle in advance, 
Ritchie started low-
volume production, 
albeit with a bare 
minimum of tooling. 
But still not being able 
to attract potential 
investors, Brompton’s 
pilot production ended 
in February 1983.

Convinced he had a 
winning formula Ritchie 
didn’t lose hope and 
eventually, towards 
the end of 1986, with 
entrepreneur Julian 
Vereker guaranteeing 
the overdraft, a bank 
agreed to offer a 
one-for-one finance 

deal, the rest of the 
cash coming from 
family, friends, and 
Brompton owners. For 
Ritchie, this marked 
the end of a five-year 
search for capital but 
before manufacture 
began, the Brompton 
was completely re-
engineered and the 
weight cut to about 
11.3kg.

At the Cyclex 
exhibition in April 
1987, it won the Best 
Product award against 
an international field. 
This was a turning 
point and by November 
1987 the company had 
moved into a railway 
arch in Brentford, 
West London. By the 
following March a 
trickle of bikes had 
begun to emerge  
from the tiny factory, 

and volumes gradually 
increased to 60 a 
month.

By late 1988, 
production had 
increased to 90 per 
month, and bikes were 
being retailed through 
a network of 40 UK 
dealers and overseas 
sales were making an 
impact too. However, 
despite an unfortunate 
quality control problem 
with a Taiwanese 
company who offered 
to build bikes under 
licence, the 1990s  
were heralded for 
continued sales. The 
company moved into 
significantly larger 
premises in Chiswick 
Park in late 1993.

In April 1995 
Brompton won the 
Queen’s Award for 
Export and in 1996 

declared ‘Bike of 
the Year’ by the 
German ADFC. With 
increased interest and 
a long waiting list, 
Brompton again had 
to move, this time to 
its current premises, 
again in Brentford. 
The 2000s saw the 
company going from 
strength to strength 
with Brompton’s order 
book remaining (over) 
full throughout the 
decade and demand 
has continued to rise 
exponentially.

So, after 30 years of 
constant innovation 
and improvements to 
his design, Ritchie was 
awarded the Prince 
Philip Designers Prize 
2009, presented 
annually to recognise 
a lifetime contribution 
to design. Although 

he stepped down as 
managing director in 
April 2008, Ritchie 
continues to work on 
the design and quality 
of the Brompton in his 
capacity as technical 
director. Will Butler-
Adams, his successor 
as MD, said this of his 
achievement: “This 
award is well deserved 
recognition for a man 
who has dedicated 
his life to the fine 
perfection of the 
folding bicycle. Andrew, 
never gave up on his 
belief that he had 
conceived a product 
that would add real 
value to people’s lives; 
years of knock-backs, 
refusals and false 
starts never dented 
his determination to 
make the Brompton a 
reality.”

FOLDING 
OUT FOR 
A HERO

‘‘ Anybody 
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a Brompton 

bicycle, 
measure it 
and try and 
produce a 
copy. But 
without 

the tooling 
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brazing and 
everything 

else they 
are going 
to find it 

difficult to 
make an 
accurate 

bike just by 
doing it by 

hand ’’Steve 
Rickels, 
Design 

Manager, 
Brompton

●1  SolidWorks model 
of a rear frame 

●2  Brompton founder, 
Andrew Ritchie (left) 
passes on his years 
of experience to his 

shop floor staff
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