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INTRODUCTION

A special bond has always existed between man and the
bicycle. Their unity creates not only a perfection in
mobile efficiency but a unique cultural phenomenon with
far ranging effects on the very fabric of society.

The story of the bicycle is not just a history of
technical refinement in a machine of excellence but a
complex tale of technological, social and political
change. Wheels of Change tells this amazing story,
examining and evaluating the technical, social and
political evolution of this truly wondrous machine.

This thesis is divided into three main areas. The
opening chapter is an overview of the bicycle and
cycling development through the years, from the
earliest bicycle-like machines of the Renaissance, to
the futuristic human powered vehicles of today. The
main emphasis is on the bicycle's technical evolution
but the social and political environments in which
technical changes occurred are also considered. The
chapter is broken into sections coresponding to the
important stages of technical improvement. It begins
by examining the early origins of the bicycle. The
chapter goes on to look at the hobby horses of the
early 19th century, velocipedes, the ordinary bicycle,
tricycles and the safety bicycle. The chapter
concludes with a study of the bicycle in the 20th
century.

Chapter 2 concerns the bicycle and society. In Tk,
the concept of the bicycle as an instrument of social
change is explored. The chapter consists of three
sections. The first examines the link between cycling
and social class structure. The next section on






cycling women and social emancipation, looks at the
fascinating story of how women cyclists were
instrumental in changing Victorian attitudes towards
morality and the status of women. It also considers
cycling as both a means of social liberation and
integration. The third section looks at the bicycle's
role as a utilitarian vehicle in past and present
society. Two examples are given which demonstrate the
bicycle's mixed fortunes as a war vehicle and its role
as a transport vehiclie in Third World society.

The third chapter entitled, "The Politics of Cycling"
is broken into two main areas. The first section,
"The Road to Change" looks at the early days of cycling
and examines how political lobbying from early cycling
groups brought about legislative changes which improved
both the status of the cyclist and overall road
conditions in the pre-motor age.

The concluding section traces the status evolution of
cycling through the motor age and examines how
governments have acted or failed to act to exploit the
benefits of pedal power.






CHAPTER 1

EVOLUTION OF THE BICYCLE

The evolution of the bicycle is rich and varied,
a fascinating tale of how technical innovation
and mechanical ingenuity combined to create what

is referred to as "man's most perfect machine".

This chapter examines the history of the bicycle
from its early ancestors, the cumbersome, human-
powered vehicles of the 1490's, to the highly
refined cycling machines of today. Although the
main emphasis’is on the technical development of
the bicycle, it is impossible to completely isolate
technology from the social and political factors
which were also important in its development.

These two areas are therefore examined in this
chapter but are dealt with in greater detail in

the final two chapters.

Many people have been credited with the honour of
having invented the bicycle. The machine's origins
can be traced back a long time before industrialisation.
While restoring the manuscripts of Leonardo Da Vinci
in 1966, the Monks of Grottoferrata near Rome,
uncovered a rough drawing of a bicycle—like machine.
The sketch, hidden underneath some backing paper,

is though to have come from da Vinci's studio in the
1490's. The drawing was probably the work of one
of Leonardo's pupils, it may have been a copy of a
da Vinci drawing or model. It is remarkable that

the basic features of this early bicycle eventually

ARE

became stand'on bicycles over four centuries later.






Fig. 1 This early bicycle sketch was found among
Leonardo da Vinci's manuscripts dating
from 1490.

This early design sketch shows a chain wheel drive
mechanism. Da Vinci's notebooks contain many
other significant drawings and descriptions of
gearing systems, continuous drive chains, free-
wheels and ball bearings. Da Vinci's quadricycle
design from the late 15th century was probably
intended as a chassis for a carnival theme float.
It was propelled by two hand cranks, linked to

the front wheels. There were a number of

similar human-powered vehicles actually built before
the 19th century in Italy and in Northern Europe.
These vehicles, however, were totally inefficient
as transport vehicles. They were typically built

in the manner of horse carriages, driven by servants






who bounced on treadles or turned cranks. The

master sat in front and steered the vehicle.

In the 1660's, one man did make significant progress.
Stephen Farffler, a paraplegic clock or bell maker
from Altdorf outside Nuremberg, designed and

built a hand-cranked tricycle and quadricycle to
transport himself around the village. The
"fauteuil a roulette", (chair on wheels), was
another invalid vehicle from the 1750's, consisting
of a chair mounted on three wheels. It had sprung
suspension and was propelled using hand levers.
Towards the beginning of the 19th century there
were more serious endeavours by inventors to find

a more practical form of human-powered transport.






THE HOBBY HORSE

In 1791, a young man called Monsieur, (or Comte),

de Sivrac, placed a padded saddle and second

wheel on the hobby horse, (a one-wheeled children's
toy from the Middle Ages). With this early machine,
(which was basically a carved beam on wheels with

no steering or pedalling mechanism), the rider

could propel himself along in a straight line by
pushing against the ground with his feet. Sivrac's
early machine became known as the celerifere.

In 1791, he showed it off in a Parisian park and
started a fashion among the rich young men of Paris
for striding these machines along the Champs Elysees.
The velocifere produced by Nicéphone Niepee in 1816

was an improved celerifere with a slimmer horizontal

beam and larger wheels.

B gi i) 1D FEfe i 5]
The Celerifere, 1793 The Velocifere, 1818






In 1817, a German Baron, Karl Von Drais de Sauerbrun,
from Mannheim, made an important improvement to the
Velocifere by making the front wheel steerable.

Von Drais, who had earlier invented an unsuccessful
pedomotive, (foot driven), carriage initially
referred to his new two—-wheeled vehicle as a

running machine.

He took his vehicle seriously and while employed

as a Master of Forests by the Duke of Baden, used

it to travel along forest paths to make inspections.
Drais began limited manufacture of his vehicle.

His machines were fitted with an upholstered seat,

a luggage sack and a balancing board against which
the rider pressed his elbows to assist the machine
along. There was also a cord-operated brake, an
adjustable seat height and a prop stand. Drais
hoped to make a good business selling the machines
and set about marketing his idea. On good roads
the running machine was probably the fastest vehicle

of the time, surprisingly quicker than the horse.

Fig. 5 Baron Von Drais Running Machine






In general however, road conditions were very bad
and travelling by Drais machine was quite
uncomfortable. It was difficult to keep up

momentum and almost impossible to climb hills.

Baron Von Drais patented his machine in Baden on
the 12th January 1818 and had a French patent taken
out on the 17th of February. On the 5th of

April 1818, the machine, (now called the "Draisienne"),
went on its first public demonstration. Although
this outing was not particularly successful, the
people of Paris eventually took to the contraption
and began to use the Draisienne. Drais left his
position in Baden to set up a manufacturing works.
He registered as many patents as he could but these
gave him very little protection and soon imitations
of his machine were being produced all over Europe.
In England, a man called Denis Johnson, a shrewd
entrepreneur, began to produce a machine based on
the Drais principle. In December 1818, he applied
for a patent for his machine neglecting to make any

reference to Von Drais.

Johnson's early machines had a wooden frame. Later,
he developed an iron frame which dipped in the
middle allowing for larger wheels. The wheels used
were similar in construction to early wagon wheels,
with metal spokes and iron rims. Johnson offered
two different rim widths for indoor and road use.
These "dandy horses" or "hobby horses" used slender
iron rods for the handlebars, forks and chest rests.
Johnson manufactured his machines in quantity,
developing advanced production techniques. He opened
his own riding schools and had a successful business

catering for the fashionable rich of London.






Hobby horse riders, however, began to use the foot
pavements to escape the badly maintained roads and
were subsequently banned from doing so. More and
more legal restrictions curbed the freedom of the
enthusiasts, riders were constantly subjected to
ridicule from satirists and caricaturists.
Fashions changed eventually and the hobby horse

craze in London had eased by mid 1819.

Hobby horses found their way to America around this
time and there were short-lived crazes in New York
and Boston. Hobby horses, known simply as
Velocipedes in America, were eventually banned

from New York City, the reason again being sidewalk
riding. As the main interest in the vehicles

died down, unwanted machines were handed down to
eager youths. In Germany, a final surge of interest
in the Draisienne occurred in the 1820's. 1t did
not, however, help the unfortunate Baron Von Drais,
who turned from his unsuccessful business endeavours

to alcohol and rode the running machine to his doom.

Such was the prejudice developed against the hobby
horse by the 1820's, that for more than forty years
after, very little interest was paid to any vehicle
invention using two wheels. The last noteworthy
development of the hobby horse era came in 1821,
when a gentleman called Lewis Gompertz from Surrey,
invented a velocipede which used a hand-operated

rack and pinion mechanism to help propel the vehicle.
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Fig. 6 The Gompertz Velocipede, 1821.

During the middle part of the 19th century, there
was little interest shown by professional engineers
in the development of human—-powered vehicles.

The considerations of transport engineers and the
coal and capital of the Industrial Revolution

went into the design and development of steam
powered machines, bridges and tunnels. There was,
however, a great deal of interest shown by individuals
in the application of emerging technology and many
new amateur mechanics began to invent and experiment.
It was these men with practical engineering skills
who carried out the most significant work on self-

propelled vehicles during the mid 19th century.

Most of these new designs were for three and four-
wheeled vehicles. In their quest for an efficient

means of mobility, the amateur mechanics searched
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for the most suitable application of mechanical
principles. Their designs were very imaginative
employing variations of rotary drives, treadle

drives and rack and pinion mechanisms. Many
contraptions created were, however, very heavy

and difficult to steer. The "Mechanics" Magazine,
founded in 1823 and joined by the "English Mechanics
Magazine" in 1869, helped amateur mechanics towards

a ‘common sense of purpose . In these magazines,
readers could describe their inventions, air their
views and exchange information with each other. All

sorts of inventions were discussed in the magazine.

The majority of amateur mechanics designed and built
purely as a hobby. However, some more enterprising
individuals found a market for their designs. One

of the most successful mechanics was Williard Sawyer.
Sawyer produced high quality finely engineered quadri-
cycles. He produced a wide range of cycles for
different purposes. His catalogues include quadricycles
for invalids, lightweight racing machines, sociables
which could carry up to six people and ladies carriages.
A1l his vehicles used wooden frames, narrow wooden
wheels and treadle drives directly attached to a

cranked wrought iron axle. Sawyer had aristocratic

and royal patronage. His prices were expensive,

ranging from £10 to £40.

Sawyer, along with other velocipede ' manufacturers
of the time, exhibited in the Great Exhibition of
1851. The mid 19th century resulted in a wide
range of human powered quadricicyles and tricycles
which, although quite interesting, were generally

impractical as transport vehicles.






Fig.

7

Williard Sawyer on one of his vehicles.

124
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VELOCIPEDES

In 1839, a Scottish blacksmith, Kirkpatrick

Macmillan, from Courthill, a village near Dumfries

in Scotland, completed a treadle-operated two—wheeler.
Macmillan was a somewhat unambitious man and content
to ride his machine around the village and even to

let it be copied by other mechanics. He never

tried to market or publicise his invention.

This velocipede was the first true bicycle that
could be propelled with both feet off the ground.
The wooden treadles were suspended from the steering
head and linked by connecting rods to a cranked

rear wheel. Macmillan could propel his vehicle
along at 14 miles an hour over short distances.

He often made the 14 mile trip to Dumfries and,

in 1842, completed a 140 mile ride to Glasgow

where he had the misfortune to knock down a child

and was subsequently fined five shillings.

Although Macmillan's original machine has not
survived, copies do exist. One was constructed
in 1846 by a cooper called Gavin Dalzell. A
number of similar machines were built commercially
in 1860 by Thomas McCall, a joiner and wheelwright

in Kilmarnock.
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Fsiio s 8 Fig., 9
Dalzell's Copy of Thomas McCall's 1860
Macmillan's Velocipede Velocipede

Another machine similar in design to Macmillan's
was constructed in 1842, by Alexandre Lefebvre of
St. Denis near Paris. Lefebvre later emigrated
to California taking his velocipede with him where

it still survives as the oldest existing bicycle.

In 1863, the first machine with direct acting

pedals was produced by Pierre Michaux, a Parisian

coach repairer and cabinet maker. When a customer
left an old hobby horse to be repaired, Michaux
suggested that a cranked axle be fitted to the hub

of the front wheel so the rider could turn the

wheel with his feet. This suggestion was subsequently

carried out and found to be a worthwhile improvement.
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Soon Michaux's firm began to produce this new
breed of velocipedes. These bicycles, known as
"Michaulines" sold well in Paris and around 1867

to 1869 there was quite a passion for the machines.

Michaux's early velocipedes had wooden bodies and
were similar to the Draisainne. New riding schools
were set up and the first races between velocipedists
took place. By 1865, the Michaux company was
producing more than one machine a day. In 1866-67,
a new model was developed featuring a larger front
wheel for increased travel and a slimmer iron body.
Michaux found many patrons among the aristocracy

and royalty and velocipeding became a widespread
activity around Paris. Michaux moved his factory

to a larger premises and in 1870, sold his firm to
the Oliver Brothers company. Under new management,
improved production techniques were developed for

the machines, and enhanced features were incorporated
such as solid rubber wheels, pulley operated brakes
and ball bearings (patented in 1867). More advanced
machines had lever-operated,four—-speed gears, free

wheels and metal spoked wheels.

These metal spoked wheels, patented in 1802 were an
important breakthrough. They consisted of lengths
of wire, clamped to the hub with flanges and treaded
through eyes in the rim. The new wheels were much

more impact-resistant and lighter.

The velocipede found its way to England ‘and America.
In England, the enthusiasm was not as wild as in
the early hobby horse craze. The Americans, on
the other hand, delighted in the new machines and

velocipede rinks, races and fashions evolved. As






with the hobby horse, however, the initial excitement
in America soon mellowed and it was the English
manufacturers who eventually maintained interest

in the design and manufacture of the velocipede.

Fig. 10 Hanlon's Patent Improved Velocipede

Fig. 11 Top of the range, Oliver Machine

16.
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THE ORDINARY

The extraordinary form of the Ordinary bicycle, (also
known as the High or Penny Farthing) evolved in

the early 1870's. In search for speed the front
driving wheel of the machine grew larger so it

would cover a greater distance with each turn of

the pedal. The diameter of the rear wheel on

the other hand, which acted basically as a

stabiliser was reduced to keep the machine's

weight to a minimum. On these machines, the rider

sat high up over the driving wheel. The size of

this wheel was dictated by the rider's leg measurements.
The wheels themselves had tangentially arranged spokes.
They had solid rubber tyres which were either stuck

or sprung on to hollow section rims. Ordinaries

had short straight handlebars with simple spoon

type brakes.

To mount the ordinary, the rider scooted along beside
the bicycle, placed his foot on a step on the frame
and launched himself into the saddle. To pedal
efficiently, the rider positioned himself over the
hub of the driving wheel. However, sitting above
the wheel in this manner with such a high centre

of gravity, the ordinary would easily pitch the

rider over the handlebars if the wheel hit an
obstacle or if the brake was applied too severely.
Ordinaries were therefore quite dangerous and falls

extremely common.

The ordinary appealed mainly to adventurous and

fit young men who had the power and skill to master
these difficult machines. It was very uncommon

to find women or older men riding the ordinary

bicycle.
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Fig. 12 The Popular Ordinary

As the popularity of the ordinary grew, touring clubs
were established. These clubs catered exclusively
for men. The members were predominately middle
class from cities and towns. Clubs usually met

on Saturdays and toured the countryside on their
machines. Riding in these clubs offered companion-

ship but also,

"Some protection against the ridicule,
insults and stones which were sometimes
aimed at wheelmen".

(McGurn, 1987, p.52).

Clubs usually did not venture out after October when

the roads became unrideable. During these winter
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months, non cycling activities were organised

such as boxing or billiard tournaments, concerts
and dinner parties. Newly established clubs with
no clubhouse, met in inns and found different

amusements.

Early bicycles cost as much as twenty pounds.

As more and more were produced, however, cheaper
new and second hand machines became available.

The bicycle came into reach of other types of
rider. Cycling sports evolved. The National
Bicyclists' Touring Club and the Bicycle Union

were both set up in 1878. They organised events
in typical Victorian fashion, rife with class
distinctions. The more refined upper middle class
amateurs were distinguished from professionals.
Amateurs, with a more 'physical' occupation, such as
mechanics or labourers who would also be deemed to

have an unfair advantage, were segregated.

Racing changed the design of the ordinary. Wheels,
tubes and joints were refined to reduce weight.

The risk of falling from the ordinary bicycle

prompted firms to search for safer bicycle designs
that would not tip forward. One early machine called
"The Star", had a small wheel at the front of the
bicycle and the driving wheel at the rear. With

the rider's weight at the front of the driving wheel
in this manner they were not inclined to tip forward.
The Star sold well in America but was difficult to

steer and was rather heavy






Fig. 13 The American Star, 1881

Manufacturers attempted to find safer ordinaries
by moving the saddle further back on the frame.
This, however, made the bicycle difficult to

pedal and the rider more uncomfortable. The
"Xtraordinary Bicycle" of 1878 attempted to solve
this problem by using lever cranks. These cranks
brought the pedals closer to the ground and made

the bicycle somewhat safer.

The "Facile", another type of safer ordinary, used
a similar up and down lever action to propel the
machine. The "Kangaroo" bicycle, patented by
E.C.F: Otito and J. Wallis, used a smaller front
wheel of 36 inches in diameter. The wheel was
geared up with a chain and sprocket arrangement

so it would rotate efficiently with each turn of
the pedal. The main trend in these safer
ordinaries was a shrinking of the front wheel and

an increase of the rear one.

20






Fig. 14 Fig.15
The Singer Xtraordinary 1878 The Kangaroo, 1884

High bicycles were not very popular with horsemen
and carters who felt they should have complete
superiority on the road. High bicycles were
somewhat faster than most horsedrawn vehicles.

They often overtook carriages, frightened horses
and teased drivers. There were no fixed rules of
the road and cyclists often came to grief because
of erratic driving styles. Coachmen were known to
whip overtaking cyclists and in one famous case,

a devious mail coach guard felled the Trafalgar
Bicycle Club with a homemade type of bicycle bolas.
The National Bicyclist Touring Club tried to make
cycling more organised/providing information on

roads, accommodation and cycling events.

The first British legislation to actually refer to
the bicycle was the Highways and Locomotive
(Amendment) Act. However, this Act gave power

to county authorities to regulate the use of the

bicycle. The result of this action was a wide

i e
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range of laws many of which discriminated against

the cyclist.

In 1888, as a result of campaigning by the Cyclists
Touring Club, a clause was added, (Section 85),

to the Local Government Act which repealed all
County Bye Laws. Bicycles, trycyles and

velocipedes became legally recognised as carriages

"within the meaning of the Highway Acts".
(Watson and Gray 1878, p.1l15).
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TRICYCLES

Tricycles were first used to a limited extent in
the 1860's. These early machines were mostly
standard velocipedes that had been fitted with

two wheel rear axles. The first three wheeler

to be produced commercially was the Dublin
Tricycle of 1876. This machine had a treadle
driven rear driving wheel and two smaller steering
wheels. In 1877, James Starley began large scale
production of the Coventry Lever Tricycle. This
three wheeler was adapted from an earlier version

of the Ariel High Bicycle.

Starley designed this Ariel to be ridden by ladies
with long skirts. He offset the backbone and rear
wheel so the lady could sit with both feet one side

of the front wheel. Both treadles were placed on

this side. This design, however, proved unsuccessful.
Later, Starled added an extra wheel for stability.

He improved the steering and drive mechanisms and

created the highly successful Coventry Lever Tricycle.

In 1878, Starley invented the differential gear.

Fig. 15 The Coventry Rotary Tricycle
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This very important mechanism is still used in almost
every three and four wheeled vehicle today. At

the time, it allowed tricycles to have two parallel
driving wheels. Tricycles with this driving wheel
arrangement had a smaller stabilising wheel at the
front or rear of the machine. Starley's Salvo

Quad from 1878, incorporated an even smaller fourth

wheel for extra stability.

Fig. 16 James Starley on his Salvo Quad,1878.

Tricycles were generally considered to be safer than
ordinaries. One important advantage was they

would remain upright at slow speeds or when stationary.
Many early tricycles were rear steered and lower

geared models proved efficient hill climbers.

Downhill, however, rear steerers were more dangerous
since there was little of the rider's weight on the

steering wheel. Any sudden application of the brake
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would 1lift the rear wheel off the ground, thus
throwing the machine and rider forward. Manoeuvering
three wheels through potholed roads was understandably
more difficult than on a bicycle. Tricycles could
easily turn over if they encountered a rock or hole
and unfortunate riders often became entangled in the

large driving wheels.

At slower speeds, however, touring on a tricycle was

a pleasent experience. Tricycling did not require

the same athletic skill needed to master a high
bicycle. Tricycling was considered a more refined
activity and was taken up by respectable professional
people such as doctors and judges. As time went on,

a certain social status became associated with their
use. Tricyclists considered themselves more dignified
and mature than those who rode bicycles. One circular
which was sent to tricycling members of the Bicyclists

Touring Club stated,

"It is desired by most tricyclists to
separate themselves entirely from the
bicyclists who are a disgrace to the
pastime,while tricycling includes Princes,

Princesses, Dukes, Earls etc. There are
none of the upper circular who ride
bicycles. This is easily seen and it is

plain that the tricyclists are all

together a better class than the bicyclists
and require better accommodation on

tours etc.".

One of the reasons for this class divide was the
cost of the machinery. New tricycles were a lot
more expensive than bicycles of similar quality.

The main reason for this expense was the complexity
of the tricycle's mechanical parts. Because design
improvements were constantly being made, production

runs tended to be short. Since status—conscious
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tricyclists wanted to be seen riding the most
up to date models, tricycles became obsolete

quickly.

Tricycling touring clubs emerged in the late 1870's
and even lady tricyclists were accepted. By the

end of the 1880's, almost all big manufacturers

were producing at least one type of tricycle.

There were many types of tricycles on the roads with

a variety of steering, gearing and driving mechanisms.
Tandem tricycles had become popular. Early double
tricjcles had their saddles side by side and were
called "Sociables". The Humber Tandem was one
notable design with one saddle behind the other.

It was fast and efficient with front direct steering and

a single drive gear at the rear of the machine.

Fig. 17 Racing on a Humber TAndem Tricycle, 1885






Since much of the design and manufacture of tricycles
was carried out in Britain, tricycling was principally
a British activity. It did, however, become

popular in France, Germany and America and indeed
tricycles were exported to all parts of the world.
Tricycles were used to carry and distribute goods
from 1881 when the British Post Office supplied its

staff with carrier tricycles to distribute mail.

In 1884, the "Evening Standard" newspaper ordered a
fleet of Singer Carriers to make deliveries. Many
shopkeepers and tradesmen subsequently took up this
idea and a wide range of carrier tricycles evolved.
Although the role of the tricycle as a goods carrier
would become even more important later on, the
development of the safety bicycle marked the decline

of the tricycle as a popular vehicle






THE SAFETY BICYCLE

In 1879, H.J. Lawson designed the first bicycle
with a chain driven rear wheel. Lawsons"bicyclette"
featured a 40 inch front wheel and a 24 inch wheel
at the rear. It resembled a cross between a high
bicycle and a velocipede. The saddle on this odd
machine was moved back behind the chain wheel which
effectively removed the tendency for the machine to
tip forward. The bicycle had a single, straight
backbone frame with supports to accommodate the
chain wheel, saddle and handlebars. The British
bicycle company, Rudge, produced a small number of
these machines but they were not a commercial

success.

Fig. 18 H.J. Lawson's Bicyclette

In the course of the early 1880's, a variety of
solid tyred safeties began to emerge on public roads.

These new low safeties were frowned upon by high

28,
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bicycle riders who dismissed them as being 'ugly',
slow and only fit for women, old men or those of

a "timid disposition". (McGurn, 1987: 88).

They compared the safeties to outdated boneshakers
and predicted that safeties would never entirely
replace the elegant high bicycle or indeed the
tricycle. It was true that these early, solid
tyred machines vibrated more and splashed the rider
with mud and water. However, their superior
safety, hill climbing ability and free steering

qualities far outweighed any of the other disadvantages.

The most interesting machine of these early safeties
emerged in 1885, when John Kemp Starley, nephew of
James Starley, produced his record "Rover Safety".
This safety established the basic design form for
the bicycle as we know it today. The Rover bicycle
originated the diamond frame which has proved to be
one of the most efficient tube configurations ever

designed.

The 1889 version of the "Rover", (Fig. 19) had an
indirect front steering mechanism. The following

year a direct steering handlebar was incorporated,

the forks became sloped to improve directional

control and the frame was also modified. In the

years to follow, the Rover went through eight different
models to achieve its almost modern form, (shown

overleaf at the bottom of Fig. 19).






Fig. 19 The Evolution of the Rover Safety

Perhaps the most important achievement of the era
which effectively completed the bicycle as we know
it today, came in 1888, when John Boyd Dunlop

first fitted air—-filled tyres to a bicycle.

Dunlop was a Scottish veterinary surgeon who was
working in Belfast. When a doctor advised cycling
for the 