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From the dawn of time mgn has had the urge to travel
farther and faster than his own legs could carry him.
For many years this could only be accomplished with the
co-operation of the horse or other animals. Animal
power had its limitations though, so toecdid the steam
railway which opened to passenger service in the first
quarter of the 19th century. The railway did get people
from place to place quickly - but it was not personal trans-
port. The bicycle proved a different matter, here at last
was something that made man individually mobile yet requir-
ed no costly feeding or stabling. However, the bicycle's
speed and endurance were limited to the rider's own muscle

power, Motor cycles were to bypass this barrier,

The word motorcycle was first used to describe a
bicycle with an internal combustion engine in 1893, although
the first bicycle with an engine had appeared some twenty
years earlier. It was powered by steam and it was not un-
til the advent of the petrol engine that a successful motor-
cycle was made. The idea spread rapidly and motorcycles
soon became widely available in Europe and America and a
new and popular means of transport had arrived.

Ever since its inception the motorcycle has been a
source of speed and excitement, an object of aesthetic

appreciation and a focus for technological innovations.
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THE PIONEER YEARS

By modern standards the machines of yesterday are crude,
inefficient less-than-reliable contraptions, but the pioneer
machines of an infant industry gave birth to to-day super-
bikes, and those old veteran machines are revered to-day by
enthusiasts who seek them out and restore them to their for-

mer glory.

MAKING IT WORK:

As early as 1869 an adventurous Frenchman managed to fit
a light perreaux, single cylinder steam engine to a bicycle
frame and for the first time went for a spin under mechanic-
al power (Fig.1 ). In the next decgde or so, various ex-
perimentors applied steam power to bicycles and tricycles.

In Phoenix Arizona, ILucius Copeland attempted to fix
an auciliary engine to a Columbia high wheel bicycle. He
discarded the idea as "inefficient and dangerous" and pro-
ceeded to design a light unit for his 'penny farthing' star
bicycle. By 1884 the machine was ready (Fig. 2 ). A small
boiler fed the engine which drove the rear wheel via a belt.
The cycle could attain around 12 MePoh. Copeland sought
backers and formed the Northrop Manufacturing Company of
Camden, New Jersey. Within three months he had a reliable
three wheeler the 'Phaeton Motorcycle' on the road (Tl =3
A two seater steam 'safety cycle' appeared in 1888, later a
third wheel was added on an out rigger carrying another seat,
the first germ of the sidecar idea,

But the steam cycle was a dead end line of investigation,
too cumbersome to be a practical proposition. Although the
world did not know it, motorized transport was awaiting the
arrival of the relatively light and high speed internal

combustion engine.
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By general assent Gotlieb Daimler is credited with the
title "Father of the Industry". In 1883 with his assoc-
iate William Maybach he succeeded in producing the first
high-speed four stroke internal combustion engine. 1In
1885 Daimler constructed a crude wooden framed two wheelewr
with outrigger steady wheels (Fig. 4 ). It was powered
by a single cylinder, four stroke engine, which drove a:
belt on the rear wheel. Maybach reputedly rode this
vehicle a distance of ten miles. As a bicycle it was
twenty years out of date, but this machine was no more than
a means to an end. Daimler having proven to his own satis-
faction that an internal combustion engine could be employed
in a self propelled vehicle, he abandoned motorcycles and

devoted his research entirely to cars.

British inventor Edward Butler was working along
similar lines as Daimler at about the same time. The three
wheeler he designed was much more advanced (Fig. 5 ).
Drawings of the machine were exhibited at the Stanley
Bicycle show in 1884 and the tricycle was completed and

running the following year.

The Butler tricycle was a remarkable design by any
standards. The wheel configuration of two in the front
and one in the rear was similar to the earlier steam powered
Phaeton motorcycle of Lucius Copeland. Its' four stroke
engine had two cylinders mounted horizontally, one either
side of the rear wheel, Advanced features of the design
were, electric ignition and the earliest known spray car-
burettor similar in principle to the units fitted to modern
machines. The petrol/air mixture was pre-heated before it
entered the cylinders and water for cooling the engine was
Cgrried in the hollow rear mudguard. Before starting the

engine the rider depressed a pedal which forced two small
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wheels down on to the ground, Jacking up the rear wheel.
Once the engine was running the wheel was lowered enabling
the tricycle to move. Hand levers on either side of the
driving seat operated the steering.

Butler designed another machine with vertical cylinders,
but it was never built as he lacked the capital to develop
his motor tricycles further. In any case the anti-
motoring laws of the time made such machines impractical.

The year 1892 saw the appearance of the first commer-
cially successful motorcycle, built in Munich by two German
engineers, Hilderbrand and Wolfmuller (Fig. 6 ). They had
earlier experimented with steam bicycles before turning to
the internal combustion engine.

The design had a two cylinder engine, weighed 112 lbs
and had a maximum speed of 28 Me Do N The cylinders were
water cooled, the water being carried in the curved tank
that also served as the rear mudguard,

Two additional features of the design were a throttle
control on the handlebars - this did not become standard
practice for many years, and a dropped frame so that in
theory the machine was suitable for riders of either sex,

The design was built under licence in France as "La
Petrolette" by Duncan, Superbie et Cia. At its peak the
firm was said to have employed 1200 workmen but by 1897
commercial pressures had forced the Hilderbrand off the
marke t.

Around this time, the De Dion tricycle, the machine
which above all others established the motorcycle industry,
was making its first impact on the market (ilms 70 )s
The firmm of De Dion, Bouton and Trébardous which had been
founded in 1882 was an unlikely alliance be tween the Marquis
de Dion, George Bouton a tiny machanic and his brother-in-

law Trgbardous. During the 1880's the partnerships steam
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tricycles went into limited production. But in 1889
Dion and Bouton were so impressed with the Daimler
petrol engine and the horseless carriages displayed at
the Paris Exhibition that they decided to develop their
own internal combustion power unit.

Trepardoux, a steam enthusiast to the core, was
convinced that they were wasting their time so he
resigned in 1894. The following year Bouton produced
a 120 cc engine rated at only half a horse power. This
power unit was mounted behind the axle of a pedal
tricycle driving the rear axle through bevel gearing.

A carburettor was fitted in a metal cylinder in which
the volatile petrol then available was persuaded to
evaporate and form a combustible mixture simply by the
Jolting it received as the unsprung tricycle rattled
along the unmade roads of the day. The speed of the
tricycle could be regulated to some extent by advancing
or retarding the electric ignition.

Despite the imperfections in its design the Dion
tricycle became extremely popular and a Dion engine
became an essential of the good, moderately priced,
light motor vehicle,

But as power outputs increased one major drawback
of the original layout became apparent. There was so
much weight behind the axle and so little in front that
1t was almost possible to tipy the machine over back-
wards by pulling with one finger hooked below the nose
of the saddle. Other makers tried means of eliminating
this tendancy, and De Dion and Bouton turned to the
development of the car.

The first four cylinder motorcycle appeared in 1895,

This was the brainchild of Colonel H.C.L. Holden, a



brilliant engineer, who later designed the Brooklands
Race track (Fig. 8 ). There were many original ideas
incorporated into the design. The inlet valves were
automatic and the pedals drove the front wheel through
internal gearing. The four cylinders were arranged
horizontally, in two parallel pairs in line with the
frame. This shaft drive from the four cylinder

engine to the wheel resulted in a far smoother ride

than could be obtained on the belt driven motor bicycles
of the time.

Hills were a source of trouble as the angle of the
incline often prevented fuel flowing to the engine,
which then petered out, allowing the machine to run
backwards. Descent was always made at snails' pace
because of inefficient brakes. Holden's motorcycles
gained a reputation for their quality of workmanship
and smooth running. Holden had his factory 'The
British Motor Traction Company' at Kennington, Oval.,
but production did not get underway seriously until
1901, by which time the design was outdated.

In Britain in the 1890's there was an overall
speed limit of 4 m.p.h on the roads. ¥ven then a
mechanically propelled vehicle had to be accompanied
by a man with a red flag, so progress in all aspacts
of motoring was almost negligible despite pioneers likse
Holden. Sir David Salcmans , a wealthy motor enthus-
last, organised a demonstration of 'horseless carriages'’
at Turnbridge Wells in Kent, in October 1895. Among
the spectators was one man who saw the potential of the
spluttering machines in the arena.

Harry John Lawson had entered the cycle trade in

the 1870's and together with John Likeman had patented

10
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one of the earliest designs for a safety bicycle. Law-
Son was not a practical engineer, his ability lay in ex-
pPloiting the inventions of others. He acquired the
British Patent Rights for two of the most practical
continental engines, the Daimler and the De Dion and

set up the British motor syndicate., A year later he
bproduced a copy of the De Dion tricycle with one
essential difference; this time the engine was ahead

of ‘the rear axle and the machine was much more manag-
able,

In May 1896 with the repeal of the Restrictive
motor laws only six months away, Lawson organised an
exhibition at London's Imperial Institute at which both
cars and motorcycles were demonstrated,

At this point a swindler named Edward Joel
Pennington breezed on to the scene from America, where
he was known as "Airship Pennington" after a dubious
"flying machine'! project. Pennington had designed a
crude "moto-cycle!" with long drainpipe cylinders devoiad
oftany cooling. Advertisements showed this cycle
vaulting a wide river and on the strength of this
fictious feat, Pennington unloaded the British rights
to Lawson for £100,000 (Fig.9 ).

Although a larze number of Pennington moto-cycles
were ordered, only two were built., The failure of
this design was a major cause of the slump which hit
the British motor cycle industry in the late 1890's
and early 1900's. It also proved to be the first
nail in the Lawson Empire which collapsed in ruins
around 1900,

Much more success was enjoyed by the Werner
bro thers, Michael and Eugene, two Russian emigréé liv-

ing in Paris. They had already tried ang failed to




T

ma_k.e t heir fortune from phonographs and typewriters,
when in 1897 they tumed to the motor cycle. They
designed the Werner 'Motorcyclette', it had a 2 h.p air
cooled engine mounted in front of the handlebars ... driv-
ing the front wheel by belt (Fig. 10 ). The engine was
intended as "added power" rather than the sole propul-
Sive medium - on hills the rider had to give - "light
pedal assistance". The top heavy layout of the Werner
was less than ideal on the atrocious roads of the day.
Motorcycling Journalist B. H. Davis recalled the first
one he ever saw?

"It side slipped on the grease on Euston Road, lept on
top of its owner, pummelled him severely and catching
fire burnt itself to scrap" (Taken from '"Historic
Motorcycles' by David Burgess Wise).

In spite of such stories Werner enjoyed a fair amount

of popularity.

12
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THE 1900'S

By the turn of the century the future of the motor
cycle was still a problem and even its keenest advoc-
ates were doubtful whether it would ever become a
Serious means of transport.

In 'Motorcycles' by L.J.K. Setright we find the opinion
of artist and author Mr. Joseph Pennell on the subject.
Having toured France on a front wheel drive Werner he
wrote

"But is a motorcycle a practical touring machine?
Excellent as it is for gxcursions, I am afraid nRot, ...
but is the machine practical? Is it a rival to the
ordinary cycle for bourle? Saice T ik Aoh e

But is the system right? I am afraid not for
touring. I do not in this matter refer to the Werner
especially, which seems to me to be the only Bicycle
at all practicable, all others that I have seen have
some fatal or absurd defect. But can a motor of say
one or two horse power be attached to a bicycle?

Can the bicycle be made strong enough to stand the
strain? and, if so, is it safe to ride over all sorts
of roads and under all sorts of conditions? I regret
to say I am afraid not".

As for the general public, they were convinced that the
motor bicycle was a freak, although they thought that
the tricycle - at that time being produced by over
fifty firms, was a practical proposition. However
within four years the positions were reversed - the
tricycle was obsolete and the motor bicycle was the
machine of the future.

luch of the credit for the change in attitudes

can be given to the continental "clip on" engine units

15



R S S

designed to clamp on to the frame of a strongly built
Bicycle (Fig.11 ) driving the rear wheel by belt.

The pedal bvicycle was the obvious ready made article
on to which to attach the engine to relieve the rider
of effort, As cycle frames and engine units were
cheap and readily available they enabled any cycle
smith to become g motorcycle manufacturer overnight,
Providing just the stimulus the struggling industry
needed. However by their very popularity these
designs revealed the basic inability of the pedal
cycle frame to absorbp the extra stress imposed by the
engine. The vibration and bumping were very severe,
and the frames had not any kind of springing. The
front forks were rigid and frequently snapped. It
soon became apparent that the motorcycle should be
designed as a complete entity.

The first positive step in this direction was
taken by Werner who towards the end of 1901 introduc-
ed an entirely new model (Fig., 13 ). Where to put
the engine had always been a problem, (Fig. 12 ) and
Werner solved it .... the engine was bolted vertically
in the middle of the frame in the position taken up
by the pedals in a bicycle. This might seem like
an obvious location to-day, but as pedals were still
considered essential for starting and assisting the
éngine on hills, space had to be found for both. On
the new Werner the pedals were moved back, emphasising
their auxiliary function. The extra tube beneath the
fuel tgnk braced the frame. Other features of the
design included a foot operated rear brake and hang

pump lubrication, relieving the driver from the neegd

to dismount every 10 - 15 miles to administer fresh oil

Werner had succeeded in producing a machine in which




: ere to put the engine? Above
“front wheel, perhaps?
) was Werner’s 1

Strange layouts abounded at the turn of the
century . . . Singer positioncd the engine
in the hub of the front wheel (2).

n, in 1899.

dpplaie:d‘h Further variations came from |

Ehs & British Excelsior (3), Phelon ‘
and Moore (4), Hildebrand and

Wolfmiiller (5), Beeston (6),
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the engine wag incorporated into the frame rather than
merely added to 186 Because of the engine location,

a low centre of gravity had been obtained and the
motorcycle became safer and easier to handle. Getting
the machine to 80 Wwas all important in the early days
but bringing 1t safely to a halt seems to have been an
after thought in most cases. The Werner only had a
crude brake oberating on to the front tyre and a foot
oOberated lever that forced a fibre block into a channel
on the belt rim of the rear wheel slowing it down and
eventually causing it to stop.

From the point of view of engine location a
practical design had been established. The Werner with
i1ts new found stability, rigidity and performance pro-
vided the crystaline form that was to be multiplied
and mirrored a thousand times as motor bicycles entered
a decade in which they passed from being the experimental
plaything of a lunatic minority to becoming the

recreational or workday transport of a considerable

number.,

FEATURES OF EARLY BIKE DESIGN:

Unreliability was the bugbear of the early motor
cycle for metallurgy was still in its infancy and
engineers proceeded by trial and error rather than by
the book. It was not uncommon for a valve to function
more and more weakly and finally to fail to open at all

as its operating cam reverted to circular form.

"a

YRES :

Early prototype bikes had solid tyres wired on to
the wheel, the joint being effected by welding. The
first pneumatic tyres, invented by J. B. Dunlop in 1888,

18



LIGHTS :

Were made of canvas ang rubber and had beaded edges that

interlocked witp an inturned wheel rim. Motorcycles

were fitted with this form of tyre, but its life was short

on the stoney nail strewn roads of the time. They were

likely to become detacheg should a sudden puncture occur.

Manufacture rg eXperimented with all types of tyre
fastening in the form of hooks, studs and perforations
be fore developing the wire suspension variety. The
wheel diameter varied from 22 to 28 inches and the tyres
that they carried wers never more than 2 inches acrosse.
These slender tyres inflated to fairly high pressures
to sustain the additional weight of the engine, as well
as that of the bicycle and the rider, could not be
relied upon to give anything positive in the line of
grip on the roads.

This problem was overcome by advances in tyre design,
reducing the wheel diameter and increasing the tyre
width,

FUEL :

Fuel was not expensive, costing ninepence or a
shilling a gallon in England. The carburation (mizing
of petrol and air) of the day, being the imperfect kind
that it was, ment that the petrol was more volatile
than would be necessary to-day. But it was difficult
to get, there was no question of refilling at some con-
venient garage or filling station because such places
did not exist. One of the difficulties with the dis-

tribution of fuel was that the railways were reluctant

to handle it.

A good reliable light was a necessity, but early




Lucas and other firms produced more suitable
lamps after the tum of the century but the light was
poor and tiresome to ride by for any length.

Gas was provideg by a carbide and water mixture and
illumination wag increased by mirror refle ctors, but
it was a smelly troublesome business and motorcyclists

gratefully put these lamps aside as dynamos light became
available in the 19201's.




"GARRYING A PASSENGER™

MOtOrcycles were gtill comparatively expensive,
PELCES ranging on average from £30 - £60 and already
IS, Ty gTOWing opinion that they were becoming too
fast (around 3g M.p.h. )

One of the results of the increased power out-
put was that the motorcyclist could consider carry-
SEe e o, A Sirst 1t seomed thdt the tricycle
would be the most suitable in this respect.

In 1898 Pennington designed a machine called the
'Olimpia Tandem' which was constructed by Humber

and had a coach built passenger seat mounted between
the front wheels (Bi o S50 The rear part of the
machine was conventional motorcycle with the engine
outrigged behind the back wheel.

Another solution was for the motorcyclist to
hitch a light trailer behind his machine (Pig. 16 )
This location was the least favourable from the
passenger's point of view. On the atrocious roads
of the day the unfortunate passenger would be sprayed
with exhaust fumes, 0il, mud and dust, while the
connection between cycle and trailer was unreliable
and often broke.

Jo. Van Hooydonk maker of the Phoenix motoreycle,
designed a forecar attachment to replace the front
wheel, and convert a bicycle into a two seater tricycle.
This Phoenix "Trimo" attachment was widely copied and
other makers, notably Excelsior and Mills and Fulford
(who had previously built trailers) were soon produc-
ing competitive designs. (FiG 17 )

The brief vogue enjoyed by these conversions was

brought to an end by the advent of the sidecar, in-

21
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vented in - '
902 by Mills ang Fulford who simply took one

wheel off i
2 trailer apg bolted it alongside a motor-

cycle (Fig, 1
8. 18 ), Other makers soon followed their

lead, ang by 1903 Several "

on the marke+t,

Sociable attachments'" were

By S 911 the sildecar was firmly
establisheq,

The I3 "l f
he Mills ang Ful ford designs included features

like steerable or castoring sidecars and a one -
either side twin Sidecar outfit. The popularity of
the sidecar ment that the power output and transmission
efficiency had to be updated to cope with the extra
load. The earliest sidecars were generally made of
wicker to keep the weight down. Coach built models
began to appear after 1910,

Meanwhile tricars were becoming more luxurious,
more powerful, heavier and generally more lethargic.
They had come to have the weight and the price of a
light weight car without its social standing. A1l
this extra weight and complication convinced some
designers that a return to simplicity was overdue and

a spate of ultra-light machines were released on to

the markete.

A new kind of lightweight appeared in 1905 with a
layout that has continually reappeared in various
guises during the history of motorcycling.

This was an open frame low-slung machine with
weather guarding - the type later to become known as
the scooter. One of the earliest examples was the
1905 Brown Midget Bicar with steel armoured wooden
frame which was followed a couple of years later with
a design by W.C., Johnson of Colemans Hatch Sussex.

In Ttaly in 1908 the £38 Laviosa Autocletteewas shown
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\'”With 1ts small wheels, open frame and bucke?

seat it was the ancestor of all Italian scooters.

propellor drive, g one wheel motor cycle and an engine
which ran gon nitroglycerine

Mainstream design wag rapidly becoming polarised with,
at one end of the scale, the light runabout designed

for economy of upkeep and, at the other end, the sport-

ing machine for the enthusiast.




MULTI-CYLINDER ENGINE

Natural :
1y, the Sporting riders were always looking
for a ;
BRSOl R Clor and speod and at First
designe
ghNers uprated the bower output by raising the swept

1 &
volume of the engine. But this meant that the big

single cylinder engines eventually reached a size where
they suffered from excessive vibration, so the industry
began to take a second look at multi-cylinder power
units, originally killed off by the clip-on boom and
the new Werner type of frame, into which a vertical
single fitted so neatly.

The advantages of the multi-cylinders were more
even torque and increased flexibility of running.

The most popular type was the vee-twin which fitted
naturally into a diamond cycle frame,

One of the first British manufacturers to fit a vee
twin was Princeps of Northampton, whose 1903 4 h.p
model had a variable gear with handlebar control
(Pige 19 ).

In the same year the Eclipse Motor & Cycle Co.,
of Birmingham built the ‘90 degree vee twin XL-ALL
(Pige 208 Ve The Company claimed that in a case of
partial breakdown or if the rider wanted to economise
on petrol, the machine could be run on one cylinder
onlye.

Par smoother than the Vee-twin, but difficult to
house within a bicycle frame was the flat twin.
Joseph Barter of Bristol pioneered the type in 1902,
and he sold his design to the Douglas Brothers of

Kingswood. A defect of the design was the excessively

long wheel base (due to the engins legnth) which made

the bicycle very liable to skid.

27 I
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In IS06:1:SU (lieckarsulmer Fahrzeuge Werke)
of Germany built this Vee-twin model with
the engine inclined forward for better

cooling of the cylinders.




One type whi :
- Pe which did not catch on to any great extent
was the ve -
T¥ical twin, which in its early form had all

the vibrat i
ory dlsadvantages of the single together with

the c i i
e complications of the twin. Bercley of Brussels

and Wern i i
er built units of thisg type around 1905.4fter
a brief vogue they disappeared from the market.

I G
n Bradford, Yorkshire, an engineer named Alfred

Scott was developing an ingenious parallel twin, two
stroke engine which he first fitted to a premier pedal

cycle frame in 1901,. driving the front wheel by a

friction wheel rubbing on the tyre. The name Scott

is central to the history of motorcycling. This
Yorkshireman played a leading part in the development
of the two stroke machine.
Scott had a flair for combining highly original ideas
with sound practical engineering. Not only were the
basic features of his design practically unchanged
throughout the marques production, but he anticipated
technical trends by up to half a century (Blis. 22 )i

One of the mainstays of present day Japanese two-
stroke production .- the 180 degree parallel twin, was
used by Scott back at the turn of the century. Even
to-day water cooling of such an engine is something
of a2 racing sophistication, yet Scott engines had water
cooled heads from the very beginning and by 1914 were
completely water cooledo

Now practically universal, telescopic front forks
becgme popular shortly before World War Two, Scott had
them before the First World War.

Scott was vVery aware of the importance of frame
stiffness and the lowest possible centre of gravity.

The legendary road holding of his‘machines owed

h to the triangulated, sirratehiziube,oEs DETRaIeR e
muc _

31

(!




. fast, economical machine.

Appeals for very fast touring,

SQUIRREL—A Super Sports Modj.

STANDARD — For  luxurious comfort  and
reﬁntmcnt.

There is nothing else just bke a Scott.

Prices fr

om 83 Guineas,

ke Scotl Motor Cpele Gl

SHIPLEY—YORKS
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The uilt i
: ilmate in Smoothness was the in-line four
cylinder, it
Inltlally this meant a dangerously long and

hence skig
Prone wheel base, but one solution to the

problem w i
as deviseqd by Charles Binks of Nottingham,

who pion
P eered the four cylinder in Britain. His 1903

mode :
1l could be had with the engine set either longitud-

inal
ly or transversely, But the heyday of the transver-

se four was many years in the future.

Late in 1904, the first example of what was to be-

come one of the most famous 'four-in-line' motor cycles
was revealed to the public (Fig. 23 ). Built by the
Belgian armaments firm, Fabrique Nationale d'Armes de
Guerre of Herstal Liege, the new FN model had 363 cc
engine designed by Paul Kelecom. Transmission was by
shaft and bevel, It was very successful and was pro-
duced for the next twenty years.

It was in 1900 that George M. Hendee who built
Indian pedal cycles in Springfield, Massachusetts,
went into partnership with Oscar Hedstrom, who designed
a lightweight motorcycle with 1% h.p engine built into
the saddle tube (Fig.24 ). This went into production
in 1902, when 143 were made, and this version was pro-
quced until 1905 when it was replaced by a 2% h.p
model. Tn 1904, while European riders fiddled with
throttle levers, thelr transatlantic cousins had handle-
bar twistgrips for controlling the engine. The famous
—twin models were introduced in 1905 using

Indian vee

two 12 h.p cylinders. The archetypal Indian appeared

in 1909 with its engine carried in a loop frame and a

torpedo shaped petrol tank slung from the top frame




TR mi, ¥

FIG 23 ;.;Sqiesﬁ kngwn of the early four cylinder- models
fo els was'une shaft-driven FN built in Belgzium
L0 the design of Paul Kelecom.

TORDEDO SHAPED
PeTROL THNK

of the Indian built

“he original yersion
from I90I until IS09.

|
N
1N
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always has the happy feeling of
knowing that he is mounted on
the best motor cycle ever produced

1
| SEND FOR LIST

DEE MANUFACTURING Co.,
l?ﬁ,r:. Hense,” 366.368 Exston Road. London. N-W.
Tebas:hone — M useum 1648, ‘Onlﬁos- Z‘:&:‘WAF;?:

AUSTR,.’,’;EL“"’.'%!"‘@-R‘WL “Swect.  Johamsesburs
ochan Heooa 79 West Sveet. Duwrban Indian  House.
Serand Streer FPort Eluzabeth.




tube.,

virorous expopt policy
?

their British
depot bei :
the hands of Billy Wells P eing in

» Who had Previou
Vindec motorcyelgs Faelymoss

He encouraged the entry of In-

dians in ¢ 1ti
ompetitions of a1] kinds, and in 1911 an

Indian machi
e was the firgt foreign bike to humiliate

the British i
h industry py Scoring a 1-2-3 victory in the
senior TT in the Isle of Man

Wha
t was to becoms Indian's biggest rival, the
Harley Davidson began in a backyard shed in 1903 when

William Harley and Arthur Davidson put together a
light 2 h.p single cylinder model (Fig. 25 ) which was

progressively developed until 1909 when Harley built
thei s fifEsitRVie el wiln o FN6 1. 1,

Since cars were so cheap in America, from a very
early date manufacturers tended to emphasise the sport-
ing side of motor cycling. The big-twin became the
most distinctive and long lived American type.

Meanwhile in Britain the number of motorcyclists
had grown from 29,000 in 1905 to over 80,000 in 1907,
and the greater number of motorcycles in use meant
that design imperfections were becoming more apparent
and less tolerated.  Also, the type of motorcyclisd®
was changing - the dedicated enthusiast of the early

days was being replaced by a rider who expected relia-

bidity, and a reasonable performance from his mounte.

One of the most popular motorcycles of the 1907-9

period was the 476 cc 3% h.p Triumph. Tn 1895 M. J.

Schulte, a young German, came over 1O Coventry to
b ]

demonstrate a Hilderbrand and Wolfmuller motor bicycle,

liked the country and stayed. He joined the Triumph

Cycle Company where he became a director, a post he re-

tained for over 30 yearse.
37









PI¢ 26 Triumph's first.- introduced in I902.
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4 gan buil gj :
with Jap power units ( *iding motoreycles, at first

built vy g : :
Nottingham) . el

But 4
RSy el o tuc tion of a5

Initial models were

not good ang 1
lost Compression rapidly, but the Company

profited b : i
Yy their mlstakes ang later models became very

popular,

simplicit :
19) ¥y of upkeep ang 1ts robust construction, It

sold fo -
REEAS Not cheap for the time, but a good sport-

- :
1ng record and proven reliability were powerful sales

factors, and in 1908 alone the Triumph Company made a

PrOMIEROIENE 22N

It was the development of reliable machines on the
lines of the Triumph which really established the Brtiish
motorcycle industry as world leaders. A high percentage
of the bikes produced were exported. In 1905, only
5,250 machines were produced and 688 exported, but the
figures rose rapidly and, by 1910, a third of the output
of 10,000 machines went overseas.

On the Continent things were different. Although
France had set the pace at the beginning of the century,
the number of motorcycles 1n use dropped noticeably
between 1906 and 1909, when a low figure of 26,465 was

recorded (in the same year 75,000 motorcycles were

estimated to be in use in Britain). By 1912 the number

of machines in use 1in Trance had risen to 37,000 but the

average size of the motorcycles was smaller than their

British counterparts. Also the Franch lightweight

machines were devoid of some of the features demanded

by the British motorcyclist, such as clutches or variable

gars, because it was claimed that the low weight of the
g ’

rendered them unne cessary.

machines




Vibration n
ad been a bughear of the early days

While speeds we
re low, lack of any form of springing

was of minor ¢
on
S€Quence, but as engines began to gain

oOWeIr SO
P frame breakages became more common Th
5 e

addition of :
3 struts to the front fork blades proved not
o be the

answer and gradually front springing became

essential. i i
The introduction in 1906 of spring forks

had done much to alleviate this problem.
The BAT ('Better After Tests') machines had a fully-
sprung frame as early as 1903 and it was also one of

the first makes to dispense entirely with pedals,

relying solely on the engine power.

TRANSMISSION:

The single speed belt transmission was popular for
quite a long time, the first move towards variable gear-

ing came with the invention of the adjustable engine

pullyo. The idea was that by closing the pulley the

belt would operate at a greater radius, thereby raising

the overall ratio. Al ternatively, opening the pulley

| would lower the ratio.

; This type of gearchanging could not be done on the
move On reaching the foot of a hill the rider had to

dismount, remove the driving pelt, adjust the pulley

and refit the belt. Because the belt, correctly

tonsioned for the high gear, would be too slack for the

it was necessary for the riders to carry two

forent lengths, one for each gears

low gear,
pelts of dif

One of the mo

s to be found O

uld be varied without stopping.
L e RS e ,
these mach a2

re advanced forms of the variable

n the Zenith Gradua Bikes. On
prilseaRTE




16 26 The Zeni e e i
: ihelaiglth Gradua had variable transmission

the mos%t successful variable transmission

|G 27 One of
produced from ST

machines was the Ruge Jalti,

onwards. et
_ CORIED MANDLE RAELS




Invented ip 1908 by Zeni th

it was COntrolieg : designer’ Freddie Barnes,
s S8ddle by a neorreg grinder"

Rotating the

q The Zenith becams
so domi i
trant thst the Auto Cycle Union barred it from

many e ]
¥ evenitisy This wag a8 boom rather than a blow for

the makers, who adopted the worg

"barred" and a symbolic
five barred gate as their trade mark,

Other developments of the period included lower
frames, sometimes with rear springing - the Sharpe
designed ASL had pneumatic suspension fore and aft,
better tyres and improved lighting. Acetylene lamps
had replaced the glowworm oil lights of the pioneer
days. Experiments were being made with electric
lighting and Indian were the leaders iﬁ this field,
with electric lighting and starting in 1914. The
shape of things to come was shown by the Swan of 1912

which foreshadowed the scooters of the 1920's with its

pressed-steel open frame. (FiG 2%)




VNIV .
ManpLeRrAR Deslen) .

716G 29 Designed by Sharpe the ASL had pneumatic
springs fore and aft.

FIG30 Another early spring-frame was the BAT
(Best After Tests) designed by S.A.Tessier.




vice in the Britisn Forces

The
very lmportant, part they played was

as radij A
10 communication was still in its

infancy. Initially the War

o Offi ce bought large
quantities of second hang motorcycles
?

| advertising for
experienced riders,

but the number of makes in use

cause :

sed problems when it came %o maintenance, so the

British Army standardised on the 4 h. P. belt driven
: 3

Triumph, 27 h.p Douglas and Sunbeam machines.

The Germans used mainly NSU and Wanderer Bikes,

, -
the Franch Rene Gillets, the Austrians Punchs and the

Italians Bianchis. Britain supplied Rover and

Premier machines to the Czar of Russia.

The Motor Cycle Machine Gun Corps used armoured
side cars to carry Vickers machine guns and ammunition.
The bikes they used were Royal Enfield, Matchless and
Scott. The motorcycle had shown itself capable of

taking over the role traditionally taken by the

cavelrye.

When the war ended the climate was favourable to

he sales!of MewsmeroEcycLos: Thousands of returming

servicemen had their first taste of powered transport

during the war and wanted a motor vehicle of their
o

own and the motorcycle was within the reach of a wide

section of the populationa
Engine developme nts dquring the war had solved
many of the technical problems of the air cooled

: and the number of trained mechanics had been
engine,

Tl increased to satisfy the needs of the motorised
vastly

wing of the Militarye
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sriels 3+hp model with a White & Poppe power

115 32 L
1 unite.

which became the standard

30 33 The 3zhp Triumph
..achine in the First World

despatch riders’
WaTl s




An e]{ample bei

Company D e e Sopwith Aviation
° es'

A 1gned by Granville Bradshaw, the 398 cc

A Flat-Twj

Wlin was launchegd BoReablls. this: ni vonart

factor
y to adapt to Peacetime production. Fully

sprun it} :
p g, With steel cylinders, aluminum I ons erd

four—-speed gearbox, the ARBC attracted thousands of

orders. Production difficulties caused the price to

rocket upwards and only a small humber of bikes had

been built when the cash ran out.

Similar in layout to the ABC was the first German
BMW marketed in 1923, three years later than the British
bike.

Both machines were launched to employ aircraft®
factories that would have otherwlse stood idle follow-
ing the armistice in 1918. Both bikes had the cyliunders
set across a duplex loop frame and had internal gear-
boxes. The BMW had three speeds and the ABC had four.
The front springing in both cases was by leaf spring.

Of the two, the BMW bike had the better transmission

' ' W ted
using a shaft for the final drive. Bradsha £ op

for the conventional chain drive, and while BMW ful- ;

filled their promise, producing half a million top

|
i
i
|

4¢l

1ity machines in their first half century, the ABC
guali

d briefly and died when only 2,000 bikes

marque flare

had been madee. ; » .
~21 motorcycle prices

. boom of 1920

During the

g to four times the pre-war level,

temporarily TO®°

. 3 f those years was
: duction 1B gach O
Engli sh pro

Even S0y




pIG34 The ABC flat-twin
Braodshaws

FIG35

Leaf spru
was wide enousl
S encompass b

designed by Granville

et i s A

the duplex frame

t and real,
e cylinder heads

4o protect G




75,000, 5,000 mg
e than ty,
SRGt

; : 4 %
to rise steadily, °%l, and it continued

The Period after the wg
T was

Age' of motorcycles, known as the 'Golden

At the g+
nad a rigid frame, art the machine still

flat
tank, acetylens gas lighting

. o : S the mo
specification wag oty A torcycle
ved.

- Most machines had
improve '
proved cylinder cooling, saddle tank, electric
lighting, chaj i

g g, aln drive, and foot operated gear changing
had been invented,

Sales rose in Britain by leaps and bounds. In

1923 over 100,000 machines left the factories and the

figures continued to rise until 1927, when 163,024

motorcycles were made,

The variety of engine types used in the 1920's
was quite considerable. At the 1920 Olympia Show
there were 96 exhibitors. 61 of them showed four-
stroke engined machines and 35 showed two-strokes.
The Vee-Twin was the most popular configuration - 50
models featured such power unitse. Next came the
single cylinder four-stroke, there were 48 of them,

followed closely by 46 single cylinder two strokese.

Thore wereonlymisl flat twins, with Scott the sole

representative of The two cylinder two stroke.

Alfred Scott had sold his interest in the firm in

191G in order to concentrate on the production of a

oo wheellion cyclecarTe. The design of the Scott

motorcycle was changed oply im minow deletlan o

. e of finish, smooth
: its excellenc
was renowned for

outstanding perfo
r capitalisation. In 1926 they

d rmance. But the company
running an

suffered from unde

1 - The Flying Squirrel. Of more

introduced a new mode
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| WHAT DISPATCH .RIDERS THINK OF THE “DOUGLAS.”
Corperal A J. SPROSTON, whesy Dlary apponred In ths D

ally Hefl," says: * You have
reasd to congratolate yearselves "

©a tha cxcellescs of yoar mzchize."”

Lance-Corperal SHARPR says: ' Tha ‘Doaglas’ Is the caly machiza wo can mfely rida.”” It
may loterest yoa lo keow lhat afl fellows | saw with machizes smashed had them replsced
with ‘ Deagias® *8.° "

DOUGLAS
BROS.. ||
Ungswesd, |8
BRISTOL.




with back
rest, But Cockerell omitted to equip the

Megola with el ther clutech op gearbox. So the rider

had to push start the Machine and switch it off at
every traffic hold-up,

Apart from the geéneral improvements in engine

and transmission design, the shape of the motorecycle
was undergoing change. The frame which up to the
outbreak of the war had been little better than a
strengthened push bike unit, had received little
attention. Scott had differed from the herd, offer-
ing a strong fully triangulated duplex frame, with
the engine playing a vital role in bracing the whole
unitts The early 1920's saw many manufacturers
following the Scott lead in duplicating the major
frame tubes to give exceptionally rigid construction.
Spring frame design was becoming neater and more
proved saddles, of ten with

effective backed up by 1im

double springing, bigger tyres and better mudguards.

The ability to ride further meant that the quaint
e

was inadequate.
) e hnol panls
old slzb-sheped P

The

i1 d in the shape of
i the racing worl
solution came from
saddle tank,

ne and gave almost d

which straddled the top
the bulbous

tube of the fra

tely to the flat
m clung despera
1ike Sunbea

akers
Some m S e 1920's the saddle tank was
tank but by tAe€

i o :

ouble fuel capacity.




der llegola designed by Fritz

FIG 36 The five cylin
Cockerell in 16271,
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Unapproachable

Sets Anofher

B TWO NORTON

e BT ik
A

. one solo and one sideca

e,

TR e e

W T

M
assembled from ‘stozrrq‘rdes

a
under A.CU. OBSERVATION.

Y, com-
pleted 3,190; miles in 14 riding
days over the most severe roads
in England and Scotland. The
same machines still under A.C.U.
observation captured 32
WORLD’S RECORDS for long
distances at Brooklands, including
the twelve hours for each class,
thus proving once again that the
NORTON Standard is un-
approachable, and that anyone
can buy a NORTON of equal

excellence.
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in late 1925.
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(The

OLYMPIA
STAND

No. 34

2

WINNER OF 200 MILE SOLO RACE AT BROOKLANDS.
WINNER OF 200 MILE SIDECAR RACE AT BROOKLANDS
AKD BOLDER OF THE FOLLOWING WORLD'S RECORDS :—

! Solo :—1 hour Sidecar :—200 miles "

| 200 miles 1 hour
Sidecar :—50 miles 2 bours. %

100 mlies o7

Amply justifies the Honoured Title:
“THE ROLLS ROYCE OF MOTOR, CYCLES”

produced. and its gpecification inclodes —
corporating a {ool-proaf ry<tem of Mechanical Lubrication
Liwsp Frane | an protected Dusigm of BteeTing Hesd with Bteering
K:-;‘rlv'r Tank. Tramper lnoorporated.
w Twist Gerip V'-'"';'r‘- e £ Original and protected Desigo of Adjustabic Haodlebars.
a g Ixtachal rar or 3
Q""‘“.m :"l Gatrsy wed Oear Box wlt.h“ (‘k.-; Bfrnn‘u'l and T.;:p Ge';ls-ﬁ’:(li‘l. ucmfsm of
ric 1lom ax stasxlanl, 'r‘hr--m...z“.m‘m1 e, Caalic lclgit S61°. Cylinders can be ret oved with Bagine

: Krat
Fuotresta, Internal Expanding Irake= Yn-:élll::-:“d“‘ Lo e nalic)

In wity, the Steering ond lwlnnee 8t the hi
5 ‘Ask any Brough Superior Rider.
Brough 5 rior After—delivery-Service is unique. 3
: BRO! NOTTINGHAM. =22 =
¢ ‘Guosm: Booogh £RE, Hsttingham,

GEORGE BROUGH, HAYDN RD., =i | |

It is the most luxurious mount ever
The sweetect running sl most yowrfo! Maotor-cycie Enginc evet produced ind
Origlnal aned provected fesign of {rigninal

1 ucas Magdyno and FEleet
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for 20 years,

With the dawn of 4 Rl eleald ol ORI e S the

entrepeneur - engingerp Was ending, bringing to a close

what was perhaps motorcycleg finest decade.
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‘Perfection in D
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fork assembly. Note 1he
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ment for the front brake, the
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adjusting knob. nnd the wiff
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commercial sense,

There were designs which workeg briefly but look
strange to us to-day =~ like the clutchless and gear-
less Megola, which would be hopelessly impractical
and even dangerous in modern traffic; ’

2,000 of these were sold in the 1920's

The founders of the great motorcycle factories

| nad to be visionary men of great technical ability,

with no small amount of idealism.

The profit margin in this developing competitive
business was unusually lower than in other industries.
It often happened that when the founder died or re-
tired, the factory went into decline, being managed
by Industrialists rather than motorcycle men. An
example of this was the Indian factory of Massachusetts.

In 1912, Indian was omeé of the larges? motorcycle

factories in the world, employing about 3,000 people

in three shifts. Wnen founder GeOTge Hendee retired

ine
in the mid 1920's the factory began @ long slow declin
i cles

and was finally pought 11 1959 by Agsociated Motorcy

Ltd. of Londone ?

1 is also
The motorcycle industrys 1ike any otheT,
s controle. A great many

: .
sub ject to factors outside 1

i Depression of
factories wenb under during the Great Dep

of the WO world wars, motor-

the 1930's. After gach

hort supply that small companies
h sho |

cycles were in suc s
Ve
gry coun
sprung up in almost eV v .




le busines i
o0 S on any S1lZeable scal
€ unless i
a2 wide

range of models is offergg

) In the face of
Japanese competition, British factopig
S gave up the

mass-production of small machinpe
S

The motorcycle factories whg survived the ¢
Depression were those which were large and s‘uronreat
and which already had a network of dealers ang :
customers dependant on a good name for service and

Spare partSs

The day of the committed idealist who could start
his own factory on a shoe-string was in the past.

Throughout the history of the motorcycle, men
with dreams have founded factories. Many companies
nad but brief glory before some disaster caused their
demise, but others survived, their products keeping
pace with the changing gemands of the public.

Yet even those companies that went to the wall

wrote some part in the story of the Motorcyclee
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