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FOREWORD

Tiuw object of this book is to provide a simple, yeb coni-
prehensive explanation of all that goes to make up * the
works "' of the modern Aunto-Cyele, how to get the best
from the machine, and how to carey out satisfactorily the
few running repairs and maintenance overhanls which the
owner must expect to undertake from fime to time. In
this age of mechanization, it is fairly sale to assume that
most, owners will have some idea of the elomentary principles
nnderlying internal combustion engines.  For those readers
who do not, a short section explaining these principles is
ineluded.

Auto-Cyeles have now been on the market for w consider-
able number of years, and in the early days, like a lot of
other rond vehicles, were not alwavs relinble. The modern
virsion, however, is o sturdy and well-tried moachine,
eipable of carrying its rider almost anywhere, It has, in
fact, undergone some remarkoble trinls and emerged with
Aving eolours. _

Providing the cheapest possible form of motor transport,
the Aunto-Cyele has found a large and well-deserved following
in this country. It makes possible an idenl touring holiday
and provides a reliable means of transport to snd from
business,  Whether it be s shopping exoursion to the nearest
town, or & run to the coast on b summer’s day, the Auto-
Cwvele rider is assured of & cheap, henlthy, ond wlmost
pertainly o trouble-free journey. For the young beginner
it affords a safe and simple introduction to its elder brother,
the motor eycle, whilst for those not so young, all the
hiard work and the inevitable trinls and  tribulations of
cyoling are smoothed out. Gone are the days when one
must of neeessity cope with recaleitrant engines and tring-
mission #ystems.  With its high performance and carefully
designed engine, the Auto-Cycle rider is assured of an easy
antl satisfuctory sturt even on the coldest day, No one
noed have o moment’s apprehension befors buying sn Auto-
{lyole on the scoré that it may be difficult to manage. [t
is hoped to show in the course of the next few chapters
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FOREWORD

that anyone who can ride a eyole, can, with very little extra
practioe, manage an Auto-Uyele with safety under all
conditions likely to be met with on the road.

No attempt has been made to differentiate between the
metite of the varions makes—all are reliable little machines
and are certain to give satisfaction. A short section at
the end of this book gives hints on the purchase of second.
hand models and will, I hope, serve s a guide for those
who for one reason or another wish to invest in part-used
machine and naturally wish to avoid * buying a pup.”

My eincere thanks are due to the many manufacturers
who have wholeheartedly co.operated by supplying a fund of
information, without which I should have been unable ta
put this book into print,

B. G. CHADWICK,
Stow-on-the-Wold, Glos,
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The World’s leading engine
for Autocycles is

the VILLIERS
Junior-de- Luxe

The reliability and success

of the medern Auto-Cycle are
due mainly to the ecanomliecal
Villlers Engine, of which there
are more than any other make
in use to-day.

Developed specially for cthis
type of Machine, che Villiers
* junior-de-Luxe ' Engine is
accepted as the standard Power
Unit for Auto-Cycles.

To ensure good service, every
prospective owner should
choose a Machine with a
Villiers Engine.

Send far full porticulars o

BACKED BY A SOUND SERVICE SCHEME

The Villiers Engineering Co., Ltd.

Wolverhampton - -

England

CHATTER 1

LEARNING TO RIDE - THE CONTROLS
LICENSING AND INSURANCE REGULATIONS

Hipise an Auto-Cyele is only slightly more complex than
normnl eyeling.  Assuming the rider to be at home on an
ordinary pedal eycle, there is no reason at all why, after
an hour or two's practice, he or she should not be equally
20 on the mechanized version,  Basie rond discipline will be
fumiliar and success will be only a matter of seeustoming
oneself to the anfaumilinr feel of being palled slong witlout
physical effort, becoming conversant with the few oxtea
controls and, most important of all, understanding why one
operates the controls and what happens to the ** worlsd ™
when they nre operated.

Getting to Know the Machine. A few moments spent
in looking over the new machine will be well worth while
hefore the noviee makes his first solo,

Brakes. At a glance one can find on right and left
hindlebars the normal type front and pear brake levers
vommon to st pedal eydes. Note that on ofid or two
makes the renr brake is not operated by o handlebar control
bt in eonnection with the eluteh or pedal mechanism.
The brakes, instead of retarding the wheels by means of
rubbar blocks as is the ease with many pedal cyeles, oporate
by way of the wheel hubs on the internnl expanding principle,
therehy giving vastly improved efficiency.

Clutch Control. —Moving from left to right along the
handlebar, we next find a lever similar in appearance to that
which operates the brake, but in some cases having another
small lever incorporated with it.  This is the eluteh-control,
and its object i3 to provide the rider with o means of dis-
cognging the enging drive from the baock wheel. A more
detailed deseription of the clutch mechanism will be given
later | for the present it iz suflicient for the rider to imagine
two flat dises pressed tightly together by means of o powerful
spring ; power is supplied by the engine to one of the discs,
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cousing it to rotate, As this dise i pressed tightly against
the other, friction will cause the second dise to rotate ot
the game speed as the diso driven by the engine:  Conneoct
this spcond dise to the back wheel by meang of & ehuin and
gprocket und trunsmission will be edinplete.

Now if by means oF o comtrol ppevated by the rider it is
possible to exert pressure on the dise not connected directly
to the engine, it will he spparent that this pressure, if
applied in the right direction, will overcome the power of
the spring and force the dises apart.

The dige, now released by this action and no longer
being driven by friction, will ccase tb pass on englng
power to the rear wheel. Briefly, this is the method hy
which one disconnects the engine drive from the rear wheel
when the cluteh lever is gripped. The small trigger some-
times incorporated s simply a convenience to relieve the
rider of the necesgity for holding the ¢lutch lever depressod
for extended periods, such as are likely to ovonr in
tiratfic,

Compression Release Valve.—Again moving from left to
right along the handlebar, we find that one more small
lever remains on the left-hand side.  This is the compression
reledse valve control and, as the name implics, ity function
is to release the compression in the L'yli.m.{er of the tngine,
This objeet is attained by the opening of o small valve in
the eylinder head, against the pressure of o spring.

The main uses of this control wre as follows: to assist
in starting the enging by releasing the compression while
thie muchine is being pushed or pedalled forward with the
clutch engaged as deseribed later, to stop the engine, or to
act as an additional brake when descending s hill with the
throttle elosed.

The Throttle. Passing to the right handlebar, we come
next to the throttle eontrol which regulates the supply of
explogive mixture to the engine, much in the same way
that one controls the flow of waler from the kitchen tap,

By moving the control lever inwards, the supply of gas
is incrensed and greater power is given out by the engine,
resulting in inorensed apeed or pulling power at the back
wheel of the machine,
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Horn and Lamp—That completos all the usual handlebagy
controls, and is, in fact, all with which the rider need

LIGHTING SWITCH

iy
@ = THROTTLE
CLUTCH TRIGGER \‘:-.‘ﬂh_ CONTROL

“F@m_._. REAR BRAKE

FRONT VALVE LEVER

BRAKE LEVER STRANGLER
CONTROL

i

Fra. 1.
Ly eoartean of Jomes Cpole O L)
THAGRAMMATIO VINW, BHOWING TIE CONTHOLE OF A
MODERN SiNoLE-seeEp - Auroe-Cyonm

voneern himeelf while actually travelling from place to place.
A normal bulb type horn i= ftted a3 & senersl role and,
together with the lamp situated on the bracket in front of
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the handlebars and controlled by o switeh on top, supplies
all that is necessary in the way of Ight and nudible warning,

The ** Strangler.”'— On the left-hund side of the machine,
within easy reach of the rider's hand, will be found o small
rod with n knob on the top, This iz connected with the
earburettor and its purpose is to adjust the mixtore supplied
to the engine for starting purposes, Tt does this by operating
i plate which cuts off, or * strangles,” the air supply to
the carburettor, and the econtrol s therefore called a
strangler.  Immediately the ensine is fiving properly, the
strangler knob should be pushed down as far as it will go
and left there until the next start from cold.  Fuiluree to do
this will result in an over-rich mixture and consequent
inerease in petroil consumption.

Two-Speed Auto-Cycles. Some makes of Auto-Cyele are
fitted with o two-speed gear-box.  There is no reason why
the nddition of o simple high and low speed gear should in
any way confuse the beginner.  Most of us hove hod some
experience of pedal cyoles fitted with a threeo-spesd gear
and bave redson to be grateful for this very useful mooessory,
The advantages of g two-spesd wenr box ore as follows : more
power in low gear is availuble for hill climbing, and a more
eecnomital and higher croising speed ean be mointained in
high gear, with eorresponding saving in fuel consumption
and gengrnl wear and tepr of the ongine.  Provision of
a neutral position enables the rider to handle the muchine
eastly in traffie and when starting away on s hill.

Method of Handling.— The importunt fuctor to remamber
when driving o varlable goared machine is that the geoar
lever should never be moved from one position to another,
without firet digconnecting the engine deive from the baek
wheel, by lifting the dlutoh lever,  After very little practios,
the noviee will be ablisto judee when to disengage the olutoh
and just how moueh throttle opening to allow in order to
produece o smooth and silent gear change. Tt should be
rememn bored that when changing from low gear to high, the
engine will not require gquite so much thrattle opening as
wheh chonging dewn,  This will be cledre wlhon it is pointed
ol that the gears allow tho rider to seleet o differcnt rotic
uf sogine revolitions, in relation to revolutions of the back
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wheol of the Auto-Cycle. In other words, when in low
senr, the ceankshaft will have to revolye more times {or el
revolution of the baclk whesl than is the case when high goar
ia being used.

Gear Changing. l'o change from low to high  gear,
proceed as follows :  After reaching a speed of about 10
m.p.h. in low gear, slightly close the throttle and, at the
same time, lift the olutoh lever; when the duteh is disen-
gaged, move the gear lever smartly into the ™ high = position
and release the eluteh again.  Speed ean then be l.:l;rlltrnilf\d
with the throttlé, To change from high to low gear, lift
the aluteh lever and at the sime time adjust the ttul'nt,ﬂ{'
s that the engine races slightly with the cluteh liftied.
Move the pear lever to the *low 7 position and gonbly
release the cluteh,

Stopping & two-speed model,  When it is desired to stop
the Anta-U'vele, close the throttle and allow the speed to
deorense before lifting the odutch. When the speed  has
fallen sufficiently 1ift the cluteh lever, npply the brakes, and
move the gesr lever into the nentral pesition; the elutch
may then be released.  IF it is desired to keep tl!l'i‘ ergEine
running, open the theottle glightly before the engine stops
nndd allow it to tick over 1_.:1‘!11.1_'_!,‘_

Excelsior Super-Autobyk. On this madel the gear lever
is situated on top of the cyele frame member above the
petroil tank, The *low gesr " position is selected by
pushing the lever towards the tank, high gear is (*n;gugc-c_l by
moving the lever away from the tank 1.:Im1mla thie I.'Idt"l:;
Nentral position lies midway between ** high " and ** low °
and can be folt when the lever is moved. At no time is
excessive Toree necessary 1o change gear, o gentle movement
is all that will be required. If the gears do not engage
oasily when the machine is stationary, just rock the machine
baokwards and Torwaeds and it will be founid that low gene
van then be selected.

Potroil Lubrication.— Let us assume the reader bo have
tuken delivery of o new machine and to hive familinrized
himsslf with the position and fanetioning of the various
controls wleendy mentioned.
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Fuel Filler Cap. It will alsn be safe to assnme that petrol
and oil have been placed in the tank by the suppler, but
n case this is not so, the fuel filler-cap will be fonnd on the
top. right-hand side of the petroil tank. If this cap is
unserewed, a small messuring-cup will usually be found
attached to the bottom, 'This is to be used for mensuring
the carréet quantity of oil which lus to be added to the
petrol for lubrication parposes

Importance of Correct Proportions.—All Auto-Cyeles
work on the petroil lubricating system, that is to say, the
oil is mixed with the petrol and lubricates the working parts
of the engine by oil mist conyeyed through the medium of
the petroil mixture fed to the engine, [t ennnct be too
strongly emphasized that correct proportions and mixing
of the petral wnd oil used in such small engines are of
paramount importunce if the best performnnce and long
life are to be obtained, In all cases the proportions are half
g pint of ¢il to one gallon of petrol,

«  'Use the Rizht 01l 1t is important that only oils recom.
mended by the manufaoturers should be used,  Custrol X1,
is suitable for all makes of Aute-Cycle engines,

It is a good thing, if possible, to mix the petrol and ol
in n can and then pour the petroil mixture into the tank.
This method ensures perfect mixing and oliminstes the
possibility of the oil settling in the tank and incorrect
lubritation or choking of the fuel feed resulting,

Starting up from * Cold.’’— Whenever the muaching is
to be started after it has stood for an appreciable time, the
petroil mixture should be shaken up by rocking the machine
from side to side.

It having been ascurtained that the petroil tank ia full,
the tap at the bottom of the tank should be moved to the
“on ™ position.  Pull up the strangler knob and depress
the small plunger on the top of the earburettor until petroil
drips from the float chamber below. Relense the plunger
a8 goon n8 peteoil boging Lo drip, or too rich © mixture may
result. Open the throttle lever about one-third of its
travel, lift the compression relense lever, and push or pedal
the mnchine forward.

LEARNING TO RIDE T

When a speed of about five miles per hour has beon
reached, drop the compression release lever and the engine
ghould fire. T is necessary, if this method of starting has
been adopted, and the rider is pushing the machine, to
disengage the cluteh by gripping the clutch lever im-
mediately the engine fires, gs it will be understood from the
foregoing that as soon as the engine starts, the machine will
move forward under its own power unless the drive is freed
from the boek wheel.

When the engine is running, return the strangler control
knob to the open or *‘*down ™ pesition. If the engine
commences to spit through the carburettor, raise the
strangler knob for a short time, hut retoen it to the * down "
position a8 soon as possible.

Another Method of Starting,  There is an alternative
method of starting, which can be adopted at the rider's
wish. This differs from the method alrendy deseribed only
in that the clutch is used for the start instend of the com-
pression release lever, the latter being left  untouched
thronghont,

After the preliminary adjustments already given in
detail linve been made, the cluteh is lifted to disengage
the back wheal from the power supplied by the engine,
The machine iz then pedalled forward until, at about the
aame speed as before, the cluteh iz gently released and the
engine will start. This method has the advantage that the
rider need mot worry about disengaging the clutch to
prevent the machine from running pway from him.

Care of the Clutch.—It shonld however be remembered
that the life of the cluteh will be greatly increased if it is
properly freated. The practice of suddealy letting go of
the lever places undue strain on both the cluteh and chains.
It is recommended that the rider continue to pedal lightly
for & few seconds after relensing the cloteh, in order to
reduce the load on that member whilst the drive is being
taken up. With the engine running, the speed of the
Auto-Cyele can be contralled by means of the throttle and
brakes. To jam on the brokes to returd the maching is not
only wasteful but is only partly effective unless the throttle
has first been elosed. This can be likened to a tug-of-war,
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with the engine pulling one way nnd the brakes trying to
counteract the pull.

To Reduce Speed. The correct method of slowing the
machine is first to eontrol the speed by means of the throttle,
then, if this does not reduee the speed gquickly endugh,
apply the brakes s required,

Stopping the Machine.— Should it be desired to bring
the Anto-Cyele to a standstill, close the throttle, apply
the brakes, and when the spesd s reduced to about five
miles' per hour, disengage the clutch, when the machine
will vome to Test with the engine stopptid.

Trattic Stops. —If, as when pulling up in traffic, it is
desired to keep the engine running, carry out the above
procedure but, instead of fully closing the throttle, leave it
apen just enough for the engine to tick over slowly,

Emptying the Carburettor.— When putting the machine
away for the night; or for a considernble time, the petroil
ehould be turned off and the engine allowed to run ontil
the carburetior is empty. This is best done when some
hundred yards or so from home, as it will then enable the
Auto-Cyele to be ridden to the door ready to put away,
and will svaoid the necessity for keeping the engine runming
to usc up the fuel while the machine is stationary.

The ohject of runting the carlurettor dry is §o ensure
that petroil mixture will not be left in it long enongh for
the oil to separate from the petrol and possibly muke the
next start difficult, owing to too high o proportion of oil
in the fuel.

Don’t Coast with Clutch * Out.'’ Finally, never coast
downhill with the cluteh disengaged, se this proctice is
liable to cause excessive heat and may result in o burnt-out
eluteh.

« Running-in *' the New Machine. The principle of
linndling the machine on the rosd having been mastered, a
fow words might well follow on the subject of running-in
the new motdel,  Internal combustion engines are machined
to very fine limits in order to obfain the high standard of
performance of which they wre eapable.  However fine the

S
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finish on eylinders, bearings, ote., it is impossible, without
careful running in, to abtain the peefect bearing aurface

Note.—During the first few hours of its life un engine is
inclined to be pather stiff and, it not properly handled, moy
" sefne,” or, inother words, jum solid.

Tt requires no engineering knowledge to realize that
metals when hot expand,  From this it is but p step to the
anderstanding  that if, as already stated, very small
clearnnees exist between moving parts, the temperature has
only to rise o little too high for the expansion to become s
great that all the clearance 8 taken up, and consequently
parte which were intended to move can no longer do so,

This js rather stressing the point but, to toke the reasoning
o stage further; one knows that friction gives risa to heat,
and it follows that execessive speed, and thereby frietion,
will eanse exeessive heat with its resultant evils,  For this
reasen  the manufacturers recommend the most ewreful
attention to correet Inbrication of the engine nnd all moving
parts when s machine i new.

It should not be assomed from the above that one must
necessarily expect trouble when running in o new machine ;
it 18, however; as well to koow what to avoid,

“ o Blow *' with a New Machine. — The engine should
net be run at full theottle under light load for tﬁﬂ first 350
to 500 miles (this does not mean that full throttle may not
b used when elimbing a hill). It is likely that during the
runming-in period, owing to various factors, an excessive
deposit of carhon will form on the skirt of the piston amd,
after completing about 350 miles, the cyvlinder should he
romoved and the engine decarbonized (ss described in
Chapter TTT).

Taxation and Third Party Risk.- When n new moehine
ig received by the owner, it will probably already have been
registered and taxed by the dealer. The law demands that
all  mechanically-propelled vehicles shall be taxed and
insared againat third party risk.  The local County Conneil
Motor Taxation department will always give up-to-date
information to owners of motor vehicles, and in many
E‘%EB this information oan also be obtained from the Post

oe,



1 MODERN AUTO.CYCLES

When it is required to license a vehicle, an application
form for & rowd tax licence should be obtained and the par-
ticulars required thereon clearly and correctly filled in by
the applicant.  Before an applieation can be approved, it
is necessary to obtain a Certificate of Insurance covering
the rider against third party rvigks, that is to say, against
any damage or imjury which may be soffered by a third
warty, vnused by an accident in which the rider of the machine
18 mvolved,

Comprehensive Insurance.—Thiz indemnity can  be
obtained from any reputable motor insarance company for
quite s small cost, and the period of cover is usunlly one
year. An owner who so wishes can, of course, insure hig
machine against fire, theft, and various other risks, on a
comprehensive policy, details of which will readily be
supplied by the insurance company.

Obtaining a Driving Licence. Having obtained the

" snsuranoe cover sertifieate, the owner should next obtain &

form of application for a driving licence. This, too, is
obtained from either a post office or from the Connty
Council Motor Tax department. The driving licence can be
abtained either by post or by personal visit Lo the licensing
authorities. fee, five shillings per annum, If the applicant
has not previously held a J;?ving licemee, ® provisional
ligenoe wiﬁr he isstied, current for three months,

Road Tax Licence.—Armed with the insurance cover,
dealer’s delivery note, or receipt, and details of the engine
and frame number, ete., of the machine to be taxed, there
is nothing further to prevent the owner from obtaining a
road tax licemce, either by post or personal visit to the
County Council Motor Taxation department, This licence
may be taken out for a period of three months or one year
(if applied for on lst January) or the remaining part of the
current year to 31st December, on payment of the appro-
priate foe,

If the applicant wishes to take out a licence for three
months, the fee panyable will be niitht' higher than one-
guarter of the annusl rate.  Details of rates ol payment
ourrent at the time of writing sre given below, It will be
noted that the three monthly periods commence on

I
i
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l5t January, 26th March, 1st July, Ist October. SBhonld an
owner wish to take out n quarterly licence at some date
falling between the fixed periods, this ean be done on
payment of a proportion of the three-monthly fee.

List of Road Tax Licence fees applicable at time of writing.
Full Anoual Fee, 17/6.
If the licence is taken out on or after the dates given
below (expiring 315t December) the fees are !

Lst 1st 25th It Iat Ist  Ist  Ist
Feb, Mar, Mar May June July Aug. Sept.

611 154 13/10 123 10/9 93 T8 62

Quarterly Tax, 4/10,

When issuing the first road tax leence, the authorities
will provide the owner with a registration book in which are
recorded all the details of specification and identification
required by the law. Owners wre reminded that they
?I]mu‘ld sign both the registration book and their driving
loenee, r X



CHAPTER 11
THE FUNCTIONING OF TWO-STROEE ENGINES

Arn British) Autee('yeles on the market to-day are fitbed
with * two-strokes eugines, and this chapter deals in an
elementary monner with the basic principles of this type
of power unit, It endeavours to give some ides of how
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L
SHOWENG MALN COMPONENTE OF TWi-S1B0KE BNAINK,

the petroil from the tank is converted info power capable
of turning the rood wheels of the Auto-Cyele.  First, we
must grisp the fact that the engine is only an instruoment
for extracting the heat or encegy from petrol and converting
it into work, which con be pasiesd by moans of the trans-
mission to the rond wheels,

A two-stroke vngine is really very simple, although the

k2
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prineiple upon which it works may aft first sight be confusing
to the noviee. Lot us therefore break it down into its
component parts by degrees.

Piston Connecting Rod—Crank. —There are only three
hasic moving parts in the enging, namely the piston, the
connecting rod, and the crank. The piston is free to slide
up and down in the cylinder {see Fig, N and is connected
to the erank by means of the connecting sod.

The sonnecting rod ean best be imagined sz an arm
sttached at its top end to the piston aud at the bottom to
the erank. At both top and bottom it is fitted with
hearing which allows it freedom in certain dircetions, so
that the piston may slide up and down the eylinder wnd
the crank revolve. 1t will be seen by looking st the sketeh
that, if pressure is applied to the top of the piston, it will
he pushed down the cylinder,

As the piston, in turn, is conneeted to the erunk, it
follows that the crank will revolve, For example, if the
piston is at the top of the cylinder, and pressure is applied
to it, it will move down the eylinder until it roaches the full
extent of travel permitted by the erank. During this
journey down the cylinder, the erank will have revolvod one
half-turn, and the crank itself, which ean be imuagined as
a letter 17, will algo be at the bottom ol its travel,

Now imaging that a furning foree is exerted on the
grank by some means which we have not as yeb disce werndl.
If this foree is exerted in the same direetion as thut in which
the crank is turning, it will allow the erank to contmue
ite jonrney antil it has completed the full virele and arvived
hack at the position from which it started.

Following the lines of cur ressoning s step further, it
will be seen that during its npword journey, the crank hos
by means of the connecting rod pushed the piston up to
the top of the oylinder and one complete eycle of events
has taken place involving two strokes of the pston, one
down and one up the eylinder, hence the name two-stroke
engine, giving one power stroke to cvery two strokes of
the piston.

Explogive Mixture.,—The next stage is to discover o
menns by which the piston can be driven down the eylinder
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pnd so start the operation, It §8 well known that petrol
whien mixed with air in certain proportions forms an explosive
mixture, 1f o piston is enclosed inside 4 eylinder in such
n way that when the piston is at the I-l'l{) of its stroke a
small clearance exists between the top of the piston and
the hesd or roof of the eylinder, this space can contain a
volume of gas, |

Now imagine the pistom at the bottom of its stroke,
when there will be & lot of space between the top of the
piston and the head of the cylinder. If we cut & hole in
the wall of the cylinder somewhere between the two and
introduce explosive gas through the hole into the space
between piston and cylinder head, what Iu:}"a]mns as the
piston comes up §  Gas will enter the evlinder first until

the space is, to all mtents and purposes, full, As the piston

asoends, its top will pass the hole cut in the cylinder wall,

wnd at this stage the side of the piston will blank off the

hole,  allowing no mare gas to reach the space and at the
shmie time trapping the gos already thers.

As the piston continues on its way up the eylinder it
will, if it is w ges-tight fit in the eylinder, compress the
gns until, at the top of its teavel, all the gas which was in
the large space will have been compressed into the small
space remaining between piston and eylinder head,

The Flywheel.—If at this stage the gas can he made to
explode, it is easily seen that the piston will be foreed very
rapidly down the eylinder through one eomplete half-turn.
Now il to one end of the crank we fix o well-balaeed, but
heavy dise ar Hywheel, the reader will readily understand
that as the piston is driven downwards by the explosion
a turning motion will be imparted to the fywheel which
will enable it to store up sulficient cnergy to return the
piston to the top of the cylinder.

This, briefly, is the means by whith the energy con-
tamed in the petrol is conyverted into o turning motion ot
the crank, but we have now to study the other operations
which must take ploee in order that the sequenee of events
can bie repeated indefinitely.

First, we must have some means of mixing the petrol with
the correct quantity of air to form an explosive mixture and
of supplying the resultant gas to the eylinder of the engine,

!

i
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Petrol and Air Admixture. —The apparatus which per-
forms this operation i ealled the enrburettor, and its
design and method of working are expluined in a later
chapter. The carburettor is connected to the engine by o
pipe, which in turn allows gas to enter the cylinder through
a second hole or “ port " (see Fig. 3), cut in the wall of the
pylinder slightly nearer the bottom of the piston's stroke
than the port which feeds the combustion chamber in

P, 4.
SROWING INLET TOWT, UNCOVERED BV PIEHTON,

which the explosion actually takes place. This second

pntpanee 4 known o the inlet port.

The Crapkease.— When the piston is movieg up the
cylinder from the bottom, there comes a time whin the
gide of the piston passss the idlet port, uneovering it and
therehy allowing gas to flow into the space below the piston,
This space, eontaining the erink and lowar or big ead of
the connecting rod, iz enclos=d by a ensting known us the
drankonso F

The: eranlosse eonsists of two halves bolted together in
soeho o way that the joint is pir-tight. The idcoming gos
paszses into this space nided by the depression eansed when
the piston moves up from the bottom of the eylinder. When
the piston again descends, it side will blank off the inlet
port and uneover the fisst or upper hole in the eylinder
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wull, “This is the transfer port, 8o called becaoss it is con-
nected by means of a passage with the crankcase and
allows explosive mixture to be transferred from the latter
to the combustion chamber.

The Transfer Port.—When the piston desgends, un-
covering the transfer port, explosive mixture from the
vrankease will be pumped by the action of the dedcending
piston into the space between the top of the piston and
the hend of the evlinder,

The Exhaunst Pnr'rl'. But what happens to the gas after

it has been exploded by some means as yet unexplained
Anather hole hss to be ent in the oylinder wall ; this s

-

TRANSFER
PSRTS

Fri. .

PIsTON HAE DEEN DNIVIEN  TART OF CHN CWAY DOWN THE
OVLINTHR EXHAUSE (AR HRUATES, AND A FUESIE CHAROGE OF
HEPLOSTVE SUIXTURE MNTIRHE THROTEH 'CHE TRANBFER PONTH.

named the exhaust port, because its purpose is to permit
the exhausted gas to eseape into the atmosphere.

The position of the exhaust port is usually directly
above the inlet port and slightly higher up the cylinder
wall than the transfer port. This allows the side of the
piston to uncover it o short time before it uneovers the
transfer port, thereby allowing the exhaust gas to begin
ite escape before the frish charge from the crankease enters

(sec Fig. 4],
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It is true that both the transfer and exhaust ports are
uncoversd at the same time for o shorf period during the
downward stroke of the piston, bot the exhanst gas, duoe
in part to the downwaed surge of the explosion snd the
careful positioning of the ports in relation to one snother,
does in firct pass out of the exhavst port ond not throagh
the transter back into the crankosse. This will be more
readily undorstood when it is realized that the imeoming
gas is surging into the eylinder from one side whilst the
fiow of exhausted gas has aleeady l;i{ggun its exit on the
nther side, before the transfor port is uneovered (sec Fig, 4),

The Defleetor.—Actunlly, a small percentnge of the
incinning charge probably does leale out 'l:’lll'ﬂﬂglt the exhanst
port, or becomes fouled by mixture with the exhousted
gas, but this is o problem for the designer amd need nob
trouble the owner,

To assist the correct How of gases, some two-stroke
engines amploy o piston having a built-up or mound-like
extension on the head called a defleotor,  This is so shaped
that it assists in keeping the incoming eharge and outgoing
exhaust gases separate,

The fast of having this mass of metal on the head of
the piston can, however, lead to distortion of the latter
with possible seizure.  More modern practice tends to do
away with this type of piston and employ a * flat top ™
version, relying on careful disposition of the ports to over-
come any loss of efficicney doe to incomplete scavenging of
the combustion chamber.

Throughout thiz explanation we have talked of one hole
or port to perform o certain duty. Now the practice of some
engine designers is to employ two or more ports on opposite
sides of the eylinder wall to speed up each operation. The
principle, however, remning the same.

Piston Rings.—To complete our understanding of these
basic facts, we must study one or two other details. In
order ta obtain a gas-tight fit between the piston and the
wall of the eylinder, grooves are machined around the side
of the piston, nnd into these are fittéd strong, springy vings
which press outwards against the eylinder wall and, whilst
sllowing the piston to move up and down the cylinder,
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ensure a gas-tight fit. These piston rings, usually two in
number, arve situated towards the top of the piston.

The piston in turn is attached to the conneating rod by
menng of o small stesl tube or pin called o gudgeon pin,
This pin is nsunlly seoured in the piston by two spring clips
known as cirelips, one on ench side to prevent the pin from
sliding sideways and damaging the oylinder wall. The
gudgeon pin passés through the connecting rod at its top
or small end, held in place by & bush or hallow metal tube,
usually made of phosphor-bronge, inserted into the small
end of the connecting rod.

SPARKING
PLUG

Fra. 5.
SUOWING METON DESOENTING JUST AFIMER KX PLOSION AND ABUOT
T UNCOVER EXHAUST AND TRANSFIEN DORTS.

The bush is o foating it in the connecting rod, and the
gudgeon pin is made just loose enough for it to slide frecly
in the bush wnd o allow the connecting rod to swing in
relation to the piston throughoat the revolution of the crank.

The- conneotion at the big sud of the connecting rod
between that member nnd the crankshaft iz made by means
of & roller bearing inserted over the erankpin and into the
big end eyt of the vonnecting rod,

Eliminating Vibration. It will be easily realized that,
in an engine running ot the high number of revolutions
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per minute common to modern internal combustion engines,
any unbalanced weight would soon result in damage due to
pxveasive vibration, and for this reason smuell eounter or boh
weights nre built into the erank to counteract the unbalaneed
weight of the piston and econnecting rod.

The Sparking Plug.—If the reader has been able to
follow thus far, it will now be necegsary only to explain that
the explosive gas compressed in the cambustion chamber
i« firedd at the correct moment by means of an electrie
spark provided by way of a sparking plug screwed into the
eylinder head (see Fig. ). How this electrivity is supplied
in explained in the chapter dealing with the ignition.

If, finally, we fix a sprocket on to one end of the crank-
shaft and conneet this by means of a chain snd forther
sprocket to the back wheel, the drive will be complete.
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SOME DETAILS OF THE VILLIERS, SCOTT
AND EXCELSIOR ENGINES:
DECARBONIZING AND LUBRICATION

— LEAD

HIGH TENSION
COMPRESSION
RELEASE VALVE

Two popular makes of two-stroke -unginos in uee with
modern Anto.Cyoles are the Villiers bnd the Scott. The
a8 pe, Villiers Engine (sec Fig. §), sspecially designed for

/ ﬁ use with this type of machine, is fitted to o lnrge proportion
|I g | of Anto-Cycles on the roads in this country,
\ /i ] : =3 :
: - - THE VILLIERS ENGINE
L7 ]

The modern version makes use of 8 deflector-less plston
on the lines deseribed in Chapter IL.  The term U8 ac.
refers to the vubic capacity of the eylinder and is by RAC
roting just under 1 hup. The crank unit, clutch, and drive
from engine to chiteh, remain the same as on the earlier
model which employed o deflector type piston, but the
arrangement of the ports and the piston itself lins heen
- ultered.

Detachable Cylinder Head. The new engine smploys n
detachable aluminium cylinder head, secured to the cylinder
harrel by bolts, and careying the sparking plug and pom-
pression release valve, The oylinder head is drilled to allow
the compression release to feed into the exhanst port. A
rather long, flat-top piston, having two one-eighth of un
inch wide piston rings and gudgeon pin bosses bushed with
hronze, is carried on a plain tubular gudgeon pin whiah i
gecured in the piston by spring circlips.

In turn, the gudgeon pin is a sliding fit into a bronze
bush located in the speeially hardened eye at the mmnd
of the vonnecting rod. This engine is said to have »
markedly improved pefrol consumption in comparison with
the earlier model, and develops grester power at low
' revolutions,

Fio. 6.

ST AWAY T TO SHOW INTERXAL COXBENCTION,

Tre VIiILIges BENGINE AND CLUTCH UNIT

WITH: TARTH

PRIMARY
CHAIN FROM

ENGINE
TO CLUTCH

CLUTCH
CORK INSERTS

Magneto-Dynamo.—A  fiywheel  magneto-dynumo  ie
fitted, which supplies the current for both ignition and

0 ! a1




23 MODEEN AUTO-CYCLES

lighting purposes, The dyname is of the three-pole type
and feeds a Boyolt one amp. headlomp bulh,

The fiywheel itself is an alloy casting riveted to o steel
bz, which latder nets s the com for the contact breaker,
The crankshaft is carried on two ball bearings, and the
primary drive to the cluteh is by a totally enclosed chain,
driven from a sprocket mounted on the crankshaft just
bohind the fiywhesl magneto which, in turn, is a taper fit
on to the end of the crankshaft. The cylinder barrel is
secured to the crankease by four bolts and is easily removable
for overhaul, The cronkense halves are bolted together
and o gasket is emploved to ensure gas tightness,

Action of the Clutch.—The clutch runs in oil and is
honsed in o separate compartment of the crankease, acoess
to which is ‘obtained by removing the cover plate. The
aluteh itsell is o two-plate cork insert type and is very
smooth in action. It has o long 1ifie and reguires o minimum
of attention. Final drive to the back wheel is by 4 chain
driven from an externnl sprocket mounted on the cluteh
“shaft.

Maintaining 0fl Level.On the clutch honsing just
under the driving sprocket, will be found an oil level plug.
It iz important that the oil level should be dnspected
periodically and, if necessary, fresh oil added through the
inspection plug. A cast alloy silencer i3 mounted under-
neath the engine and is attached to the latter by a bolt
at the front and a retaining clip at the rear,

THE SCOTT ENGINE

The Heott engine fitted to Cye-Autos employs o eylinder
complete with built-in head, It {5 detachable from the
erankease by removing the four retaining nuts ot the base
of the eylinder,

Ignition and Lighting.— lgnition on the Scobt ongine is
by flywheel magneto, but the lighting eurrent is supplied
by an external dynnmo driven from the road wheel.

The piston has o T-shaped expansion split on one side
and, when re-ussembling the engine, core must he taken to
see that the piston i= fitted so that the split is on the left-
hand side when looking towards the front of the engine.
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Dry-plate Clateh.—The clutel is of the dry-plate varioty,
that is to say, it does not rmn in oil, as does the eluteh on
the Villiers engine. Aeccess is gained by removing the
cluteh houging on the back of the cogine,

Piston and Big End. —The piston iz mounted on a hollow
gudgenn pin which is a sliding fit in the small end bush ; it
in retained in position by means of circlips sprung into both
sides of the piston. The big end of the conneeting rod is
vnrried on a stout roller bearing,

Primary and Final Drive. Primary drive from engine
to eluteh is made by means of o worm and the final drive
by external sprocket and chain, This method of primary
transmission has the advantage of being eosily and quickly
disengaged from the final drive to the back wheel if nf
ary time the rider wishes to nse the machine as a pedal
oyele,

Disengaging the Drive.—The method of disengagement
can only be effected when the Cyc-Auto is stationary and
is ad follows. Whilst sitting on the saddle, give the right-
hand end of the pedal crank axle o sharp tap with the heel.
The crank axle will move a quarter of an mch to the left
and the power sprocket will be pushed out of mesh. The
machine jn this eondition vun be pedalled as an ordinary
uyale.

Re-engaging.—When it is required to engage the drive
again, stand on the left side of the machine and push the
left pedal to the bottom of its travel. Hold the machine
hy the handlebar and saddle and allow it to slope well to
the right, Press firmly with the ball of the foot on the
orank axle npnd rock the machine bpckwards and forwards
to rotate the power chain sprocket into such a pusition that
the dogs will mesh, This will allow the crank axle to move
over to the right-hand gide again.

Reserve Fuel Tank.—One other feature of the Seott
machine is the reserve fuel tank, which holds sufficient
petroil for about five miles. A division plate is fitted in
the centre of the fuel tank and holds back a small quantity
of fuel from the carburettor. When it is required to utilize
this, simply lean the machine sharply to the right and the

C




24 MODERN AUTO-OYCLES

reseryve [uel will be transferred to the carburettor feed side
of the tank.

EXCELSIOR GOBLIN ENGINE

This engine, whilst, operating in principle on the lines
alveady deseribed in Chapter 11, employs a rather different
method of transferning the explosive mixture from the
erankesse to the combustion chamber.  Instead of the
normal system of transfor port, giving direct aocess to the
crankvase, the Goblin engine employs four transfer perts,
two one ahove the other, on opposite sides of the oylinder.
Explosive mixture i passed to fhe orankease, through the
inlet, ports, in the normal manner and from there 18 ° trans-
forrad 7 through two ports, cut one in each side of the skirt
uf the piston, which, at o certain peripd during the eycle,
cpincide with the two lower transfer ports in the cylinder.
From here the gas is conveyed by ducts to the two upper
transfer ports and thence into the combustion chamber.
Into the top pair of teansfer ports are fitted two detachable
deflector plugs whish. control the direction of the incoming
explosive mixture and materially assist in sonvenging the
combustion chamber and supplying an uncontaminated
charge for the next power stroke. The deflector plugs are
held in position by two bolts each and should be removed
and polished periodieally in order to maintain maximum
afficienoey.

Lubrication. The primary chain is lubricated through
the filler plug :si!.urt.l:mi near the bottom of the chaincase,
adjoining the flywheol magneto.  After the first 500 miles
and thereafter at intervals of 1,000 miles, engine oil ghould
he added until the chainease is full, This operation should
be carried out with the machine in a vertical position.  The
gene-hiox shoull aldo bo Inliricated with engine oil and the
fevel checked every 500 miles. A drain plug is provided
underneath, and the old oil should be drsined off and
replenished with new, every 2,000 miles.

Flywheel Magneto. A Miller flywheel magneto is fitted,
and the contaet breaker points should be adjusted to open
A0 in, The sparking |p11111 points shomld also have a gap
of from 010 to 012 in,
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DECARBONIZING.

When to Deearbonize.—An scoumulation of carbon on
the piston and eylinder head, due to combustion of the fuel,
will render it advisabld to decarbonize the engine after n
period of use. This should be ondertuken with a new
machine after the fivat 350 to 500 miles and therenfter at
intervils of about 1,500 miles. Deenrbonizing  consists
gimply of removing the eylinder and aleaning all the carbon
from the combustion chamber and ton. Cleanliness i=
the main essential, and the job should be caried ont
insdde o garage or shed where the disgiantled parcts e not
linble to become dirty or loat.

First, turn off the petralat the tank, then, after r:;nltr\'i11g
the shiclds, give the exterior of the engine & good clean
down with paraffin and rag, '

Next, the sparking plug and high tension enble shonkd be
removed, and the throttle and compression release cables
detached from the carbarettor nnd evlinder hend respeotively.

The throttle contral cable is removed by unkerewing the
ting ot the top of the corbirettor and pulling out the
plutger complete with cable attached,

Removing Compression Cable.—To remove the com-
prission release cable, press the control on the handlebar
this will pull the two operating arms together, when they
van easily be held with o pair of pliers while the cable =
ditached. Tt is s good plan to tie all loose eables to the
[rame of the eycle to prevent their getting in the way lator.
This done, the peteail pipe should be detsched from the
varburettor and the earburettor itself removed, after lotosen.
ing the attachment bolt and detaching the strangler eontrol,

Detaching Silencer, Cylinder Head, ete.—The silencer
next claims attention, and this is removed by undeing the
nuts holding it to the engine at the front and removing the
attuchment bracket st the rear,

When this has been done, the ¢ylinder head bolts should
be removed, the head lifted away from the barrel and placed
in a clean spot for attention later, The eylinder barrel can
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now be detached by unserewing the nuts at the base and
gently easing the barrel away from the crunkease.

On no account should the barrel be twisted to remove it,
fs this may cause the piston rings to break. As the barrel
nomes away, support t-]::f weight of the piston by steadying
the vonnecting rod with the left hand. Directly the barrel
is removed, wrap o piece of clean rag round the sonnecting
rod to seal off the entry to the crunkease.  This will prevent
any foreign matter from entering.

Dismantling the Piston.—To remove the piston, a psir
of taper-nosed pliers should be used to grmap the free ends
of each circlip in turn.  Press the jawe of the pliers together

STRIP OF TIN
-

F

. Fra, 7.
HHOWING METHOD OF REMOVING IUNGH PO 1PISTON,

and lift ont the cirelip,  The gudgeon pin can then be pushed
out and the piston removed. Now slide out the small end
bush from the eonnecting rod, as otherwise it may fall out und
hecome lost. Uare is required when removing the piston
ringg, ns they are very brittle and linble to brenk if ruz:ghiy
trented. The best way to remove the rings is to insert
three small strips of tin at intervals round the circumterence
of the piston between the ring and the piston itzelf (see
Fig, 7). This will lift the ring out of its groove, and with
a little care it can be ensed along the strips of tin off the
piston,
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To Aid Re-assembly.—When dismantling the engine, it
is w very good scheme to place the compenents removed in
some sort of order so that thoy ean be veplaced in exactly
the same position.  Piston rings for instance should always
be re-fitted to their orviginal groove.

Decarbonizing,—The actual proeess of decarbonization
ean now commence, and for a start the carbon inside the
oylinder head should be removed.  The best tool to use for
this purpose is & blunt screwdriver or o koife having o fairly
biromd Blade,

Bearing in mind the fact that both piston and eylindse
hend nre monofactured from aluminiom alloy, which is
fuirly #oft, care should be taken not to remaove portions of
the metal in an over-enthusiastic desire Lo m&Eu i clewn
I'{H-'f!li!].l.

Abrasive Cleaners Dangerous. -Nover use emery cloth
or sandpaper to clean an éngine, as even the finest grades
are likely to leave particles embedded in the components,
whivh will very soon cavse damage when the engine is run,

Remewe all the earbon from the oylinder head and ports
in the barrel, taking care not to demage the ports them-
solves, The piston crown should be carefully cleaned and
the ring grooves freed from any deposit of carbon which
may have accumulated behind the rings. Tt will be
npprecisted that the rings should be a good it in the grooves,
and therefore metul must not be seraped wway with the
carbon,

Testing for Play in Working Parts. -When all the
gurfaces are clean, attention can be given to consideration
of permissible wear on the component parts.  This will not,
uf course, affect owners of nearly new machines, but for
those who have had their Auto-Cycles for some time, the
following points ghould be cheeked. Turn the crank to the
top of its stroke and, grasping the connecting rod firmly in
one hand, test it for up and down play on the big end bearing,
If the bearing is in order there will be no appreciable
movement. It is important to remember that the check is
for up and down and not side play., It is quite normal
for the connecting rod to rock :alighti].r from side to side.
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Fitting New Rings. Huoving checked the hig end
bearing, we should replace the piston and gudgeon pin and
make n similar chesk on the small end bush, Agsin it
will be found that the piston will slide o little from side to
side, but theee should be no up snd down play. Next
push the piston rings, one at o time, into the oylinder bore.

PISTOM RIMNG
i COMPRESSED READY
il — TO ENTER
CYLIMDER BARREL

MADE UP GLAMP
FOR COMPRESSING
PISTOM RINGS

Fia, B

PIaToN niNas coMPRESSHED [N OLAKMP AND ARATY FOR INRETION
INTO 0¥ LINTIER,

The gap in each ring when properly placed level in the
eylinder should be measured and, if this exceeds 1/32in., new
rings should be Afted.

Huving made sure that the rings are serviceable, we
should refit them to the piston. Most pistons have small
pegs in the ring grooves and, in this cage, the gap in the
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ring should be plaeed 2o thad the peg is in the ventee, The
ving will then be unable fo rotate on the piston, 10 no rug
is provided, the rings should be replaced in such o way that
the gap on each ring oceurs in oo different part of the
vircumfberence,

Re-fitting Oylinder Barrel.  T'he cylimder barrel can now
be re-ftted, bot before doing so, remove all teaces of rag or
other Torsipn material from inside the engine and smear
the piston sides and cvlinder wolls with clean engine oil,

To help in replacing the barrel, & broad piece of tin cun
b er.iJl!lmd rpound the piston rings, leaving enough tin. ot
each end to enable the operstor to pull the ends tightly
together and thereby compress the rings to the safne
dinmeter as the piston (see Fig. 8).

With the clump held in the left hand and the eylindoe
barrel with the right, it is o gimple matter to slide the arrel
over the piston, being careful to fit the eylinder in the snme
position a8 it was before it was removed.  1f a tin olamp
cannot be made ap, squesge one piston ring closed ot 'a
time and slide the eylinder over carefully.

Most engines make use of & gusket to ensure a tight fit
at the base of the cylinder,  Core muost he tnken to see that
this pasket is roploced or, if it is domaged, a new one fitted.

When tightening down the cylinder barrel, the retaining
nits shoold frat be tightened by hand and then finished
with a spanner, tightening each nut a little ot o tioe anod
pagsing to the next until all are secure.  This method will
obviate the possibility of uneven stress wnd congeguent
digtortion of the harrel,

Compression Release Valve.— Homove, eclean, and if
necessary, grind in the face of the compression release valve
with fing carborundum paste, finolly washing clean with
petrol and re-fitting in the oylinder head.  The  baerel,
having been replaced, the head can then be re-fitted.

Cleaning Silencer and Exhaust, — Attention should now
bir given to cleaning out the silencer and exhaust pipes as,
if these become restricted, baclk pressure may be set up,
with consequent loss of engine power,

Re-fit the silencer and exhaust pipes after cleaning sl
make sure that all nuts are tight.
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Dismantling the Carburettor.—The carburcttor should
next he dismantled, cleaned and re-assembled in accordance
with the instructions given in Chapter IV,

Aftor re-assembly, the carburettor may be re-fitted to
the engine and the throttle control cable and fuel pipe
pttoched, The comgpression release cable can  also Eu
re-fitted and checked for correct operation.

Finally, the sparking plug should be cleaned and serewed
tightly into the cylinder head, not forgetting to replace the
washer. The high tension lead can then be sonnected to
the plog.

Final Check-up. —After n finnl look over the engine to
ansure that every part has bepn correctly sssembled, the
shields ean be fixed in position, and the engine started up
for o test run. The engine having been run for some time,
all eylinder barrel and head nuts should again be checkecd
with a spanner for tightness as, when the engine gets warm,
it js often possible to take up another half-burn on these
nute.

On ronning the -engine after decarbonizing, it may be
found that the compression is not quite as good s it way
before the overhanl. This 8 due to the fact that carbon
deposits in the cylinder may tond to assist compression on
n part-worn engine, This will soon rectify itself after the
engine has been running for s while,

Removing Scott Engine from Frame,. Owners of Scott
Cyc-Autos may prefer to remove the engine from the oyele
frame to improve accessibility when decarboniging,  This is
n very simple job and is carvied out as follows,

Disoonnect the compression release controel eable, turn
off the petrol, and detach the foed pipe and throttle control
from the carburettor.

Loosen the olamp perew and remove the earburettor
complete from the engine.
unkl]f-tuah the pedalling chain by taking out the spring

Tnsert o guprter inoh BS.F, box spanner through the
hole ut the right-hand side of the expansion chamber and
loosen the pinch bolt at the front end of the bottom bracket,

VILLIERS, SCOTT AND EXCELSIOR ENGINES 31

Digsconnect the oluteh operating eable from the lover
under the engine by sluckening off the locknut on the cable
adjuster and unscrew it to release the cable.

Loosen the top ends of the tubular silencer supports and
remove the engine supgurt-ing bolt which passes through
the lug on the down tube.

By prizing the engine forward an inch to extruct the
cluteh housing from the front end of the bottom bracket,
the complete power unit can be removed from the frame
uned placed wpon a bench for stripping,

Re-assembling Seott Engine.—He-assembly is earried
out in reverse, and when entering the engine to the frame
the fiywheel should be rocked to enable the clutch driving
shaft to mesh with the slot on the front end of the worm
shaft,

When re-ussembling the pedalling chain be careful to fit
the spring link with its blind, or elosed end facing the
direction of travel.

LUBRICATION

A word or two on lubrieation follow at this stage, as
upon it will depend the life snd proper Functioning of bath
the sngine and cyele parts. Money spent on good quality
oil will always be an investment, as few things will dumage
a machineg more quickly than poor cil. Manufscturers'
instruetion books contain details of the corvect oils for each
purt of the mechanism requiring lubrisation,

Suitable Engine Oils.—All Auto-Cyele engines will give
good serviee on Patent Cistrol XL mixed in the correct
proportion with the peteol,

filliers recommoend thut Castral D be used to lubricate
the cluteh and this member shonld be mspected by removing
the filler plug on the Hywheel side of the engine just under-
nesth the drive sprocket. This acts as an oil level and
phould be topped up about every 2,000 miles,

Luobricating Villiers-Engined Machines,—(n  Villiers.
engined machines, the chains, brake joints and ocables,
hottom bracket and pedels should be lubricated with engine
oil at lesst every month,  The wheel hubs and steering head
bearings should ho greased every LS00 miles,
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Scott Machines.—On the Scott Cye-Auto, the cluteh
thrust ring ghould be given Lavul":{v woek two or three drops of
engine oil through the top end of the cluteh thrust yoke
just behind the right-hand side of the eylinder base,

Bottom Bracket. -About o teaspoonful of engine il
should he added to the bottom bracket every 200 miles,
using the dip stick provided as check,

Bpring Forks.—The spring forks should be given one
ghot of engine ofl from o grease gun cvery 250 miles.

Dynamo.—Two or three dreops of engine oil should be
applied to the dynamo through the spring lubricator every
S00-400 miles. 1t is casier to do this if the dynamo is
removed from the machine and Leld horizontally,

Chains. The chaing should be thoroughly cleaned by
soaking in paraffin, snd the wheel bearings given three shots
of enging oil every 1,000 miles, At this stage the various
eonirol cables shonld alzo be cleaned and the exposed cnds
of the inner cable smeared with engine oil,

Free-wheel. —The [ree.wheol should be oiled  every
G0 miles st some convenient time when the petrol tunk is
prpty, 30 that the machine may e onits left side and two
ur three drops of oil be inserted ot the notch marked * oil.”

Moving Parts.— The pedals, stand, and in fact, all
moving parts of sny make of Auto-Cyele should b regularly
inspected and lnbricated.

CHAPTER IV
CARBURETTORS AND CARBURATION

Tug carburettor i an instrument for mixing the petroil
and air in the correct proportions (approximoately 15 parts
of air to one of petroil) to form o gus capable of being
oxploded by o spark when compressed in the oylinder,
Basically it consists of o mixing chamber and o fost
chamber which acts in the nature of o front line tank to
hold & small quantity of petroil from the main tank aoad pass
it a8 required into the mixing chumber (see Figs, B and 107,

The Float Chamber.—Inside the Hoat chamber iz o
small metal float, which resta on the bottom of the chamber
until the fuel is allowed to enter from the main tank. As
fuel enters the chamber the float rises until, at a pre-
determined level, the top of the foat comes in contaot with &
togrle hinged 6o the Hd of the chinmber,

As the Aoat continues to rise, it predses the toggle
upwards: The toggle in turn presses upon a small needle
wvalve which, when pushed upwards, shuts off the supply of
petroil from the main tank.

As the lovel of the fuel in the float chamber falls, due to
vonsumption by the engine, the float begins to fall again
ond allows the needle valve to re-open, whersupon more
fuel enters from the feed pipe.

How the Carburettor Works. —Forming the top of the
flont chamber is a costing, which is held in position by a
hollow brass centrepiece projecting through the centre of
the foat, and out of the bottom of the float chamber, whers
it is sealed and held rigid by a washer and nut.

In the lower part of this centrepicce is a jet, and fuel
pazses through two holes drilled i the sides of the centre-
piece into the hollow centre and through the jet to the
mixing chamber.

Included in the easting which forms the top of the
flont chamber is & pipe running ot right-angles to the main
body (see Fig. #) which etz as the air inlet, mixing

i
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chamber, and attachment to the engine respectively, The
other cast-in tube, which continues straight up from the
main body, and on top of which the throttle control eable is
attached, acts as o guide for the throttle slide.

The Mixing Chamber.— Petroil from the jet and air from
the intake are sucked into the mixing chamber by the
depression caused in the erankcase of the engine when the
piston sseends,

The  Tickler."'—The float chamber lid carries a spring-
loaded plunger which protrudes through the lid into the
chamber and which, when pressed down, bears upon the
top of the float and pushes it down against the lifting force
of the fuel. This is the * tickler,” and is used when starting
the engine from cold to allow u slightly increased quantity
of fuel to enter the foat chamber and thereby the mixing
chamber,

Throttle Slide.—Carried in the upright tube is the
throttle slide, somewhat similar to a piston. On the
bottom of this glide is o tapered needle which is located in the
hollow tube at the top of the centropiece.

Cable Control.—Attached to the other énd of the throttle
alide is the eable control to the throttle lever on the handle-
bar,

Whien the throttle is closed, the slide and needls connected
to its lower face are at the bottom of their travel and
consequently the needle has projected so far into the centre-
piece that, owing to the tapering, it has completely closed
the orifice, thereby cutting off the petroil from the mixing
chamber,

As the throttle is opened, the needle rises and, again due
to the tapering, progressively opens the jet, allowing more
ond more fuel to pass through as it rises.

The throttle slide itself, when at the bottom of its travel,
will close the pipe which feeds the engine, therehy cutting
off supplies of explosive gas from it.

When the throttle is being opened, lorger quantities of
gns are being fed to the engine at each opening movement
of the throttle. It will rendily be understood that, as the
taper needle is withdrawn from the jet, more and more



P

mEEon

ATTTZET,

-n

B

Fra, 10, YINIens cARBURETTOR.

Harew Lop ol throttle slide tube,
Lawlonivt on bottam of centra tibhe,
['|I.L‘1|HJ|I Sl

[ﬁf' Mol ley
Hallgw I'rlinu Nut,
Komidlo ¥ alve,
Floal Ulinmbipr,

kil

H.

L,
M.
N. Ticldgs for Aooding Carbienettor,

i

Fluat,

Hollow Uantee Phice,

.‘-lljlmhhn:lll Herpw  for mixton
ountrol of naodle,

Petrofl Inlab from Tank.

Theotile Conhiral Cabdn Adjustor.

CARBURETTORS AND CARBURATION 47

petroil is allowed to pass through into the mixing chamber
to compensate for this.

Filters and Btrangler.— On the outer end of the mlet
pipe is fitted a gauze air filter and the strangler or mixture
control used for starting purposes. This latter device
consists of a fat plate pivoted at one end which, by means
of the control mounted on the side of the foel tank, can be
moved over the air intake, blanking it off from the outgide
nir and consequently allowing o much richer mixtors to
reach the engine.

Petrol Filter.  Contained in the banjo connection,
where the main fuel pipe joing the earburetior, is a gouse
petral filter which efectively prevents dirt from passing into
the foat chambur and Blocking the jet or needle-valve.

It is & very simple matter to strip and clean the epr-
burettor, and this shoold slwaye be carried out when the
engine is decarbonized, and more frequently if there is any
Hkelihood of dirty peteal hiving been used.

Adjusting the Mixture. When the new machine ltaves
the factory, the mixture is set a little on the rich side in
order to improve running in, and it may be necessary
therefore to wdjust the setting after the first BO0 miles,
Onee the correct setting has heen found, very little adjust-
ment should be necessary.

T wdjnst the mixture, it 18 pecezsary only to olter the
setting of the projecting peedle underncath the throttle
slide. To do this proeeed as follows,

Unserew the knurled ring at the tap of the throttle slide
tube and pull out the dlide and needle complete,

Loosen-off the locknuot attaching the throttle control
cihle to the top of the slide tube and remove the cable end
from the slide.

On top of the elide will be found o serew (see Figo 11),
This serew alters the position of the taper needle,  The
most difficnly part of the whole operation is to decide hy
how muoch the mixture requires to be altered, wnd to deter-
ming this, one must proceed in essy stages until the hest
setting has bean discoversd by trisl and error.
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Weakening the Mixture. —To weaken the mixture the
serew should be rotated in o clockwize direction by no more
than one full turn ot a time, the slide being replaced and the
engine tested after cach adjustment. One should aim for a
steady tick-over of the engine at idling speed, with no
tendency to cut out, If the engine tends to * hunt " or
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to run in anirregidar and jerky fashion, probably the mixture
is too rich.

Stripping the Carburettor.—Tu strip the unr!_:urui-‘tur, the
instrument should be detached from the engine and the

piroil and air filters removed.
& Unserew the nut at the bottom of the foat chamber and

remove the float chamber, complete with float.

CARBURETTORE AND CARBURATION a0

Tale ont the foat and clean the inside of the chamber
with 4 piece of eloth sonked in petrol, making sure that no
flnff or material is left inside

Hald up the float and shake it close to the ear to mike
sure it is not punetured and allowing petroil to get inside
the capsule.

If petroil is heard swilling about inside the float, serap it
and fit a new one,

To solder the puncture is seldom of any use, as it s
very likely to upset the weight of the float and affect the
running of the engine,

Remove the small serew at the side of the tickler on the
float chamber head : this allows the hollow eentrepicce to
be pressed upward and removed.

Removing the Needle-Valve,—Swivel round the brass
toggle and take out the needle-valve for cleaning. Tt is
important that the washer which goes round the centrepiece
should not be lost, nor must the toggle supporting the
needle-valve be either removed or Lent.

Clean the components in petrol, dry them off, and re-
assemble in the reverse order, taking care to reploce the
washer at the base of the Aval chamber, othorwise o bad
petroil leak will result. It is not necessary to use excessive
force when doing up the nuts and bolts on the earburettor,
ad they can eagily be damuoged,

When re-attaching the carburettor to the engine, make
sure that the whole instrument has been pushed right home
on to the inlet connection, and that the nttachment bolt js
tight. If an air-leak takes ploce here it will upset the
mixture supplied to the crankease,

If the Carburettor Floods. — 1f at uny time the carburettor
floods, when the petroil is turned on without the rider
having depressed the tickler, it is probable that a speck of
dirt has lodged in the needle shut-off valve from the main
supply, and this should be dismantled and oleaned.

Scott Carburettor.—On the carburettor fitted to Seott
machines the mixture setting iz adjosted by means of the
taper needle at the base of the throttle slide;, but, unlike
the Villiers, adjustment is made by moving the needle to

el



40 MODERN AUTO-CYCLES

one of fve possible settings, indicated by notches on the
needle.

Fo do this, remove the throttle glide and, to weaken the
mixture, raise the adjunatable washer which carries the
needle.

To enrich the mixture, lower the washer. The jet
needle is released by compressing thie throttle spring.
The adjustable washer can then be pressed off.

Amal Carburettor. This carburettor consiste of A
separate float chamber and mixing chamber, joined together
at the base by a ** jet cap.” Instend of a toggle and separate
needle-valve for shutting off the main fuel supply, a nesdle-
valve is built in as part of the float itself. The float is
losated in the chamber by a needle running through its
centre. This needle iz tapered at the top and, when the
float rlees, enters o needle seat situated in the Hont chamber
cap, and seals off the petroil supply from the tank. ["!lui
“passes from the Hont chamber, through a main jet, which
meters it into the mizing chamber by way of a further jot,
and tapered needle, attached to the throttle slide, The
needle is attached to the slkide by a eircular spring elip held
down by the throttle spring. This clip locates in one of
five grooves on the taper neadle and mixture ndjustment
is effected by raising or lowering the needle to any one of
the grooves. The first grooye, nearest the top of the
noedle, gives the weakest setting, and the mixiure will be
progressively richened us the remnining four grooves are
geleated.

CHAPTHR ¥V
IGNITION AND LIGHTING BYSTEM

Twis chapter deals with the electrical installation on Anto-
Cycles and has been made as elementary as poesible,
sonsistent with giving the reader a working knowledge of
the subject. In the interests of simplicity no attempt has
been made to explain how the electricity is generated by
the mugneto or dynamo. It is not necessary, and might
tend only to confuse the reader, so take it for granted that
the magneto and dynamo do generate the current. 1t ig
often diffioult for owners to understand the electrical eirouit
on their machines owing to the fact that one is unable to see
eleotriity. 1t may help if the reader imagines it as o fluid
and the wiring system az a serieg of pipes which gonduet it
from its source to the point where it is required.  (Th should,
perhaps, be pointed out that in fact electricity is not a
Huid, neither are the wires pipes—the deseription has been
used merely to aid beginners to grasp the underlying
pringiples.)

Conductors and Insulators. Some materials, of which
the best is copper, will allow electricity to pass more easily
than will ‘others, and these are termed *' conductors.”
Other materials, such as rubber, will not permit the passage
of electricity at all; these are known as insulators. IT
therefore, we feed a current of electricity to a piece of ropper
wire in the correct way, the current will flow along the wire
until it comes in contact with some other conducting
substance, wherenpon it will be diverted from the wire.

If, however, the eopper wire is covered with a rubber
coating, or some other insulating material, the current will
flow along the wire, prevented from eseaping, or short eir-
cuiting as it is called, untfl it reaches the end of the wire
which is connected to the apparatus it is desired to operate.

Eloetrie current will flow only if the cirouit is complete
and the ourrent can pass by way of the wiring and electrical
necessories back to earth. Tt i8 therefore necessary to pass
the current from the source of supply to ono side of the

41
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squipment which it is required to operate, eonnecting the
ather side to enrth, or, in an Auto-Cyele, to the frame.

For instance, eleotric current passes from the @;-_;-numu
through the wires to one side of the hendlamp ; it tl:mn
passes through the wiring in the lamp bulh, thereby ciusing
it to become incandescent and give off light, thence out of
the other side of the light bull to the frame of the eycle.

It s desirable that the reader should understand the
menning of one or two simple electrical terms, Like a
fuid, electricity will always flow from a source of high
pressure, which in our case is the dynamo, to o lower
pressure, the carth oonnection.

Volts.— Electricity is generated at different pressures
avcording to the job it has to perform, and this pressure is
pxpressed in volts, Imagine a 2.1b, weight placed on one's
hand, it would be correct to say that u pressure of 2 lbe., in
addition to normal atmospheric pressure, was exerted on
the part in question. Compare this with the force behind
thie corrent of electricity which would be measured, not In
pounds, hul in velts.,

Amperes. Again, with o fluid, one éxpresses units of
quantity in gallons, cto., but a quantity of electricity is
expressed as so many amperes, From this the reader will
wpn that i an electrionl component, arch s a bulb, is marked
s being 6 volt, 1 amp., it means that it is made to operate
from a system employing an electric eurrent of 6 volts, and
that the bulb is designed to pass eurrent at the rate of one
amp. It is therefore important, when making replacements,
to ensure that the correct type of bulb is fitted as, if not, it
will gither burn out, give insafficient light, or no light at all.

THE IGNITION

We have digressed somewhat in an endeavour to grasp
the elementary principle of the subject, so let us now return
to the question of ignition, by Which is meant the ignition
of the compressed explosive gas in the cylinder at the
moment when the piston is at the top of its stroke.

From the facts already given we know that an electric
wiirrent will puss along o conduetor from one point o
another.  1f that conguctor is broken, and a small gap left
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between the two points of the conductor, provided thot the
pressure or voltage in the cirouit is sufhciently high, the
eurrent will jump seross the gap and continoe on its way to
varth.

The Spark.—At the point of jump, in other words the
gap, o spark will ooceur a8 the current passes. Tt follows
that if an electrie cirouit can be introduced into the com-
bustion chamber of the engine, aond if corrent can be passed
ot sufficient voltage through the civeuit in sueh o way that
it jumps the gap situated in the eombustion chamber at
the precise moment that the piston is at the top of ite
ptroke, u spark will ocour capable of igniting the explosive
mixture, which in tuen will drive the piston down,

The Magneto. For this purpose we use an instrument
valled a magneto which generates elootric current nnd
passes it to the cylinder head by means of nn insulpted wire
conductor. At the eylinder hend the wire i conneoted to
n sparking plug. This lstter item, as its name indicates,
it o plug which can be serewed into a hole in the oylinder
hewd having direct access to the combustion chamber (see
Fig, 12).

The Bparking Plug,— Bricfly the sparking plug consists
of o central electrode or conductor which ie insulated from
the main body of the plug. At the hottom of the plug,
where it serews into the eylinder head, there is a small gop,
roughly 18-thousandths of an inch, between the central
electrode point and o second point attached to the mpin
body of the plug, which, in turn, {s connected to the frame
of the machine by way of the engine. The current is so
timed that it jumps across the plug peints at the moment
the piston is at the top of its stroke.

The Contact Breaker. The timing of the spark and the
boosting up of the pressure or voltage to thetl sufficient to
jump across the plug points; are controlled by a pact of the
mugneto ealled the ™ contact breaker.,”  This eonsists of o
pair of points, one of which is movable, connested to the
sireuit in such o way that when they are cloged, the dirouit
is pompleted and the current can fow to earth,

The points are opened by a rotating eam driven from the
engine which bears npon 4 fibre heel attached to the movable
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point.  When the cam opens the points the cireuit is broken
and the current can no longer return to earth through the

Morta,
[ The sudden breaking of the circuit induces u very high
voltage in & secondary coil which is led directly from the
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oail to the central electrode of the sparking plug from where
it jumps across to the carth point and causes a spark. The
movable point on the contact breaker is fitted with o return
spring to olose it.when the cam has passed (see Fig., 14}
The Condenser. To avoid excessive sparking of the
eoutact breaker points when they open, a condenser is
fitbed in the cirenit, This assiste the rapid breskdown of
eurrent and prevents the points from burning awajy.

-
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Timing. It will be apparent that the contact breaker
points must be timed to open when the 1.1ia.i.un is at the topof
it stroke. Aotually, owing to the gpeed at which the sngine
runs, and to the fact that a slight time-lag ocours between the
spark and the exploding gas generating its maximum
power, the points ure set to open when the piston is o few
degrees before the top dend centre position. This snsures
thut the greatest possible power stroke is obtained, as if the
spark ooceurred when the piston was dircetly at the top of
its stroke, it wonld be some way down the cylinder before
the explosion had properly developed and consequently a
great deal of power would be lost.

LIGHTING COIL

LIGHTING ColL

FLYWHEEL
CONTACT BREAKER

Fro, 18,
FLAyWHERSL MAGKITTO WETIL O0VRIE HEMOYED.

The re-timing of the ignition will not be necessary
unless the fiywheel magneto has been pemoved, an operation
which should not be undertaken unless vasential,

Replacing the Flywheel.—If, however, it has been
proved imperative to remove the flywheel, two timing
murks will be found etehed, one on the Qywheel itself and
one on the srmoture plate,

Turn the engine shafy by hand ontil the piston s st top
tend centre snd fit the fywheel on the shaft so that the two
marks are in ling, This will ensure the correst position
being obtained, and the cam on the drive shaft will com-
mence to open the contact breaker points just as the piston
is approwchingithe top of its stroke.
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Finding Top Dead Centre.—To find top dead centre of
the piston, remove the sparking plug and insert o peneil
through the hole; it will then be quite easy to feel when
the piston s at the top of its stroke,

When this has besn found, and the fywheel marks
lined up, tighton L;-{P the Aywheel retaining nut,  After
tightoning up the fiywheel, the timing should again be
checked by inserting the peneil in the spark plug hole and
tinding top dead eentre. Now inspect the contaclt points
and, if the timing i correct, they will just be open,

LOCHMNUT FOR
ADIUSTING GAP
AT CONTACT

BREAHER POINT

s FIXED
CONTACT POIMT

Fra.: 14

CUTAWAY FLYWHELL HHOWINU CONTAUT HREAKER WITH QOVER
HIESOYHD,

Adjusting the Contact Breaker Points.— The fixed contaot
point can be adjusted by means of a locknut and screw in
order that the corrert gap can be obtained when the points
are opened,

To adjust the gap, looten off the locknut with o special
mugriety’ spanner and serew the point either in or out s
required, finally re-tightening the locknut (see Fig. 14).

To test the gap, the Hywheel should be rotated by hand
until the cam bears apon the fibre heel of the movable
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point and forees it away from the fixed one. The gap
should be 1/64th of an inch when the heel is on the top
of the cam, and is measured by inserting the special feeler
attached to the magneto spanner between the points.

The feeler should just slide in without forcing the points
any further open. It is necessary to check the gap from
time to time, especially after the first 500 miles, ns the fihre
heel often beds down on & new machine, causing the gap to
require adjustment.

The contact breaker is situated inside the Ayvwheel and
14 covered by a circular brass cap held in position by o
gpring clip (see Fig, 15).

_ SPRING CLIP LIFT UP
TO RELEASE COVER

- CONTAST BREAKER
COVER
Fra. 16,
{.:DW‘TA':"'I.' HEHAEREN WITH CUOVER AND CLIP.

Inspecting the Points. To inspect the points, the
magneto cover plate, held to the outer face of the fiyvwheel
by three screws, should be removed, and the ywheel
turned by hand until one of the holes is opposite the contact
breaker cover plate. It is necessary only to lift the spring
clip upwards with a serewdriver to enable the cover plate
to be removed and the contact breaker exposed,

To Clean Contact Points.—If, as sometimes osours after
extended use, the points have become pitted and dirty,
they should be dismantled snd eleaned with petrol, then
polished lightly with cilstome. On no sccount should the
points be filed, as they are only very thin platinum or
tungsten discs and can susily be ruined by harsh treatment.

Ownerd of Seott Cye-Autos should remove the rots or
flywheel proper when wishing to adjust the breaker points.
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This is done by unscrewing the nuts which hold it in position.
On Seott machines the contact breaker i mounted on &
plate behind the Aywheel, and removal of the fiywheel will
not upset the ignition timing.

Sparking Plugs.—Modern sparking plugs are the result
of much research, and those fitted to Auto-Cycle engines
are specislly designed for the job they have to carry out.
It is, therefore, most undesirable to use any plug, other
than o type recommended by the makers. The eorrect plug
for nse with Villiers engines is Lodge C.B.3.  The plug should
be dismentled and the points cleaned from time to time
with petrol and a wire brush and the gap reset to -0201n.

Repairs to Insulation.—In view of the possibility of the
electric eurrent shorting from the plug lead between the
magneto and sparking plug if at poy time the insulation of
the lead breaks down, it is advisable to inspect oveasionally
for eracks or deterioration due to oil.  If any defect is dis-
vovered, the affected portion should be earefully wrapped
with insulating tape, or if very bad a new lead should be
fitted, as foilure here will canse the engine to cot out.

LIGHTING

Lighting Current.  On machines fitted with Villiers
engines current for the lights is supplied from coils honsed
in the flywheel magneto (see Fig. 13).  The bulbs used are
ps follows: Main headlamp, 6 volt, 1 amp. {single contact),
which latter menns that the bulb holder itself acts as the
second  or earth contact; headlamp pilot bull, 4 velt,
<% amp. {screw-in type); tail lamp, 4 volt, <3 amp. (screw-
in type). Current is supplied from the dynamo only when
the engine is running, and a 4 volt dry battery is fitted into
the buck of the headlomp ciase to operate the pilot light
when the machine is standing or being wheeled (gee Fig, 16
A switeh is mounted on top of the headlump by nse of which
wither main or pilot Hght can be geleeted,

Lighting Cables. The current is fed from the lighting
ooils in the Hywheel magneto by means of an insulated
eable to the headlamp switch, and o further cable lends it
from the headlamp to feed the rear light.
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When the switch is turned to the * on " position, the
cireuit is completed and eorrent flows through the filnment
af both head and rear lomp bulbs to carth on the frame, via
the lamp casing.

A connection is provided in the Hghting cable a short
distance from the magneto end, {‘G'F'El‘ﬂg by o rubiber aloeve.
Whenever it is required to remove the engine from the
frume of the cyele, this connection should be detached.
On no account should the Hghting cable inside the magneto
be interfered with.

Keep Connections Clean.— It is important to see that all
vlestrical connections sre kept clean and tight, espeoially

CONTACT FOR

CONTACT FOR
SHORT TAB ON ‘-gr%g;& SN
BATTERY
T GCLIPS FOR
HOLDING

PARKING BATTERY

Fra. 16,

BHOWING HEAD LAMI' WITH FRONT REMOVID AND UOURING FOR
FARKING NATITERY EXFEIE

the earth from the lamp to the frame of the eyele, sinee, if
this becomes inoperative, it micht couse the bulbs to fose

Remembering how easy it is for the dectricity 1o egeape
from the path it is intended to foillow shiould the insalation
break down, inspeet sll wires frequently for chafing and
eracks, wrapping any that may be found with insulating
tapa,

Renewing Dry Battery.—The dey battory which operates
the pilot light will recquire renewal from time to time as its
supply becomes exhaosted after prolonged nse.  Make sore
that the correet replacement is litted,

Lucas Dynamo Lighting Set.—The Seott Cye-Anto is
fitted with a Luocas Dynans Lighting Set, which is o com-
pletely external nnit deiven by contact with the road wheel




ol MODERN AUTO-CYCLES

of the eyele: An *off ¥ position is provided by springing
the dgrun.mn bacle out of contact with the wheel.

Parking Lights.—As with the Villiers set, parking Lights
are supplied by means of n dey battery contained in the
headlamp ease. No trouble is likely to be experienced
with either method of lighting, providing the few pre-
cantions already deseribed are adhered to,

Light Failure.—If the lights should fail, it is wise first
to inspect the bulbs themselves, If the filament s still
intact the most likely souree of trouble will be a broken
or dirty contact, a bulb loose in its holder, or a faulty
comnection in the wiring.

CHAPTER V1
THE CYCLE PARTS, CONTROLS AND ADJUSTMENTS

Tur Auto-Cyele wheels and hubs are of similar design to
those employed on normal pedal eyeles.  Very little attention
is required, other than an occasional adjustment of the hobs
o take up any excessive side play. To test for this, Lift the
wheel that is to be tested from the ground and, grasping
the outer vim, check for side play at the hub,

I[f considerable play is apparent, tighten up the cones
with n spanner in I.En asame way that one would adjost an
ordinary eyele wheel. The whesls run on ball-bearings, and
apart from periodical lTubrication, no attention to these is
required,

Brake Adjustment.—The brakes arve of the interpal

ﬁnndmg type, and adjustment for wear is made by

tening-up the nut on each contral rod or eable.

The adjusting not iz situated ot the brake end of the
eable (see Fig. 17). When re-lining becomes necessary, the
wheel must be removed from the frume and the hub dis-
mantled in order to take out the two shoes from sach hrake.

It is always the best policy to hand in the old shoes:
complete to a dealer and obtain o replacement set already
Iineé, ns the riveting and countersinking arve rather tricky
jobs,

Rectitying Chain-Streteh.— The rear driving chain should
be kept free from grit by an occasional wash in paraffin.
Btreteh in this chain is taken up by o sorew adjuster ot cach
side of the rear wheel spindle (see Fig. 17).

The spindle nute should be loosened before adjustment
to sllow the wheel to move back., After having sarried out
this operation, it may become necessary to re-adjust the
brake cable,

Adjusting the Pedalling Chain.—The pedalling chain has
an adjuster at the bottom bracket of the cyele in the form
of an eceentrie, which can be turned with the special €
spamner provided in the tool kit,

it i
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Some pedalling chains have o jockey tensioner, in which
ease no other adjustment is reguired.

Engine Primary Chain. —The engine primary chain will
require no adjustment, as it is pre-stretohed before fitment.

Both external chaing should have about half an inch ap
und down movement in the centre,

Handlebar Play.— The cyole ball head on the handlebur
eolumn requires very little attention ; it is & ball-bearing
and should be checked periodically for up and down play
in the following manner

Lift the front of the mochine by the handlebars, and as
the weight is taken, any play in the ball race will show
itself by npward movement at the point where the handlebur
column enters the lug.

If play is detected adjustment can be made by slackening
off the expander bolt at the top of the handlebars and
tightening the locking nut above the lamp bracket until
the play is taken up,

Finally, re-tighten the expander bolt, Be careful not to
tighten the locknut too muoch or the balls may lock them-
selves and prevent proper movement of the handlebars.

Front Forks. The front forks on most models are of the

motor eycle type, having n coil spring and fork links. If

excessive play develops in the links they should be ndjusted
by loosening the locknut nt the left-hand side of the fork
(A in Fig. 18) and turning the spindle bolt head B in a
clockwise direction, afterwards re-tightening the locknut.
Each spindle should be adjusted separately. A knurled
washer 0 will be found on each fork shaft and, when the
adjustment is correct, it should be just possible to revolve
the washer,

The front fork on the 1947 Excelsior muehine is of new
desgign and combines the normal link action, with an addi-
tional rubber suspension.  Ench blade is o single taper tube,
having normal fork links and spindles but instead of & coil
spring, a steel roller surrounded by a rubber roller is mounted
o the steering column, and o similar gt of rollers is attached
to the fork blades. Carried on thess two roller units are
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four rubber suspension bands. Two bands are side by side,
one set on top of the other, to form inner and ooter pairs,
These bands take the load that is normally absorbed by a
coil spring, Rubber buffers are fitted round the arms of
the steering column lug and, of extreme depression, make

My ednrteay of
Mogsre, H. O, Webh & o, Lid,

Fia, 18,

BHOWING FRONT FORKA AND POINTS OF ADJURTMENT,
A, Looexur. B, Srwnre nour iean, O, WasnnnRs.,

contact with the fork tubes. This also serves as a safety
measure should the suspension bands becoms unserviceable,
The fork spindles are carried in renewable * Omwrre ™
self-lubricating bronze bushes, and therefore require no atten-
tion other than periodieal inspection for excessive zide play.

PARTS, CONTROLS AND ADJUSTMENTS 0b

Boftom Bracket.—Any slackness in the bottom hracket
can be taken up by the cup and lock ving in the lefe-hand
gide of the bracket shell,

Loosen the ring by unscrewing in an anti-clockwise
direction.

Tighten up the cup and refasten the lock ring.

Scott Machines.—The bottom bracket on the Seott
Cye-Auto is rather different from others, for it houses the
worm drive from engine to elutch,

The worm shatt is mounted in two replaceable phosphor-
bronge bushes, the front one being pressed into the hottom
bracket casting and the rear bush pressed into the thrust
ritoe housing,

The worm wheel i pressed on to the centre of the shaft,
which also carries the two worm wheel centre cones.

The bearings are owrried by balls i the worm whee!
centreé cups,  These cups are tted with shims, 005 in. thick,
which can be removed to take up wesr,

When widjustment Is required, the lock plate should be
removed and the cups serewed outwards not more than
one-eighth of nn inch,

The shim can then be removed and the oups serewed up
again and re-locked, If this proves insufficient, the cones
should be removed from the worm wheel centre and a
gpecinl packing washer fitted behind them @ this will bring
the ocones forther outwards:  The correct number of hall.
bearings in cach worm shaft bearing is twenty, making
forty in nll

Curing a Slipping Clutch.—It will be necessary at times
to adjust the cluteh, If, on opening the throttle, the
engine speed increases whilst the rond speed does not, it is
likely that the clutch is slipping, owing to the slack on the
opetating cable being taken up. This can be remedied hy
adjusting the small serew st the hand-lever end of the
ouble. The serew should be adjusted until there iz one.
sixteenth of an inch slack movement on the cable, before it
operates the clutoh rod on the housing (see Fig. 10),

E
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If the Clutch Bticks.—If st any time difficulty is ex-
perienced in freeing the clutch, the cluteh adjuster, situated
on the left-hand side of the machine, near the top of the
oluteh operating lever (on Villiers engines) nnd underneath
the engine (on Seott) should be reset so that there is one-
eighth of an inch play in the sluteh lever at its bottom end,

The clutch is freed by the operating pin to which the
cuble is connected, bearing againat a rod which runs through

CLUTCH OPERATING PIN
AMD LOCHMUT FOR
ADJUSTMENT

DRIVE SPROCKET
TO REAR WHEEL

CLUTCH CASE
QlL LEVEL
INSPECTION  PLUG AND

FILLER

CLUTCH OPERATIMNG
CABLE FROM
HANDLE BAR CONTROL

""H-\.__

Foo. 1
RRowixNg CLUTCH ADJUBTMIENT POINTH,

the centre of the cluteh. This rod, when pressed in, foroes
against the clutch plate, overcoming the power of a spring
holding it in contact with the driving plate.

When Thinner Oil is Indicated.—Should difficulty be
experienced in freeing the cluteh and, after checking, it is
found that the correet clearance exists at the operating
lever, a slightly thinner il should be used in the cluteh.
eising.

Care of Tyres. Nothing much need be said about the
fyres, except that they should be inflated havd and periodic-
ally examined for cuts and embedded stones.
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MAINTENANCE AND INSPECTION SCHEDULE

Recommended inspections to be carvied out every—
100 miles. Uheck all eyele and ongine holts for tightness.

250 miles. Check tyre pressures, lubricate chains, bottom
bracket, brake joints, control cable ends
and pedals,

500 miles. If machine is new, decarbonize engine.
Check contact breaker points and reset
gap, if necessary. Remove and colean
gparking plog,  Cheek chains for streteh
and re-adjust if required. Remove petrol
and air filtees from earburettor and olean.
Check all electrical wires for signe of wear.
Test all comtrols for correct ackion. and,
if necessary, odjtst brakes and  dlutch
vontrol cables. Go over the tyres and
remove any foreign matter which has
hecome embedded in them.

1,000 to Decarbonize  enging.  Clean out  silencer,
1,500 miles.  Clean carburettor. Check all cycle bear-
ings for wear, and adjust if necessary.
Replenish clutch-case oil with Castrol D
(Villiers engine). Cheek all light bulbs
for broken filnments or loose holders.
Go over the oyele frame and touch up
any rust spots with enamel.

5,000 miles. Check engine components for signs of wear.
Strip and examine brake shoes and fit
replacements if required.
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CHAFTER Vi
FAULT FINDING

Iv is inevitable that the owner of any vehiele will experience
minor tronbles from time to time and Auto-Cyeles are no
exception, althongh, owing to their simplicity, the seat of
the trouble is unlikely to be diffioult to trace. This chapter
deals with some of the snags which may crop up nnd suggests
how to rectify them as quickly as possible, Half the battle
is won if a quick and acourate disgnosis can be made, and,
before anything is dismantled, a few moments spent in
analysing the symptoms of trouble will be well repaid.

‘When the Engine Will not 8tart.—To begin, let us sssume
that on our going to the machine the engine will not start.
First check that the petroil is turned on, and if this is in
srder make sure there is fuel in the tank,

When both these points hayve been checked and found
correct, by depressing the tickler on the carburettor, it will
be o simple matter to test whether or not the fuel is reaching
the foat chamber,

If o fuel drips out when the tickler has been held down
for a few seconds, it will be obvions that either n stoppage
sxisls somewhere in the feed Hne between the muoin tank
and carburettor, or the smoll vent hole in the main tenk cap
is hlocked, thereby causing a partial vneunm and preventing
fuel from Howing along the feed pipe.

If these puints are in order, check that the needle-valve
in the flout chamber hend has not stuck in the * shut ™
position, If fuel 1= reaching the float chamber, make sure
that the source of the trouble is not an over-rich mixture.

Too Rich a Mixture.—Carve should always be taken not
to flood the carburettor unduly. 17 an over-rich mixture is
suspected, the throttle shonld be shut, the compression
release lifted, and the machine wheeled olong for o few
yirds ; this will tend to drive the rich mixture out through
the exhnust, An attempt can then be made to start the
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machine without again flooding the earburettor and with
the strangler partly or fully opened,

Draining-off Baw Fuel.—If the machine still does not
start, the drain plog at the bottom of the crankease should
be removed and the muchine tilted over to allow any
aceumutlation of raw fuel in the engine to drain away.

If this does not seam to be the canse of the tronble, the
fuel side of the guestion should be left for the time being
and nttention given to the ignition.

Make un extertnl check of the high tension lead from the
magneto to the sparking plug and ensure that it is nof
broken or shorting to earth throngh a visible breakdown
of the insulation.

Testing the Ignition. Next, remove the sparking plug
trom the oyhinder and, lesving the high tension  lead
connectid, loy the plug on the eylindee head in such o way
that omnly the body, and not the top or central electrode,
is in eontuct with the cylinder.

Turn the engine by hand and note whether a spark is
virible at the plug points. 1Lt is, rule the ignition out as o
piossible gource of trouble and revert once again to the fuel
ayabem,

When there is No Spark. —If no spark is visible after
making quite sure that the top terminal of the plug or the
metal end of the high tension lead is not shorting on the
evlinder hed, remove the plug and, holding the high tension
lead by the rubber, bring the metnl connection to within
about 1/321n. of the evlinder head.

Again turn the engine and note whether a spark jumps
from the lead to the eylinder, 100t does not, then the trouble
ig either a faulty high tension lead {which should be replaced)
or trouble in the magneto.

Examine the Contact Breaker. The contact breaker
should be examined to make sure thit the points aro not
dirty and are opening to 1/64 in.  The brasg contact at the
end of the high tension calls should be examined, as it may
bo broken or Toose,

A * Booted " Plog #—If o spark does jump from the
lead weross to the eylinder, the trouble lies with l.YIE sparking
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plug. It should be cleaned and the points re-adjusted to
018 in. or o fresh plug fitted. It is most unlikely that any-
thing other than the contact breaker points will be at fault
in the magneto,

Further Tests.—Having checked the ignition snd found
it in grder, return to the fuel side of the problem and, by
removing the wir clenner, check that the throttle slide is
lifting when the handlebar control is moved to the open
position,

Removing the Float Chamber.—If this is working
properly, remove the float chamber from the carburettor
and examine the interior for dirt, water I the poteol, or
an aconmulation of sludge dae to the petrol and oil having
separated out,

Water in the Petrol.—If there is water in the petral, it
will show itsell clearly as separale. globules and it will be
advisable to clean out the whole of the fuel system wnd
dhrain the main tanl.

Filter for Petroil.— Filter the petroil through o chamois
lenther to remove the water, and replace it only after making
certiadn that the fuel tank is clean. 1t is almost certain
that by this time the trouble will have been loeated, but if
it has not, make sure that the exhaust pipe and silencer
are not clogged with dirt or carbon,

Testing Mechanical Parts.—The time has now come to
test the mechanical parts of the engine.

Wheel the machine along with the compression relesse
lifted, make sure that the sngine is turning freely, and that
no expensive noises " are coming from the moving parts,
H they are, then the engine will have to be dismantled,

Fuel Feed Blocked P—If the engine starts but does not
ran propecly oftor warming up, make sore that the fuel
feed system iz not partly blocked, that » good spark is
oecurring at the plug points, and that the silencer iz not
creatihg  baelk  pregsure owing to an acoumulation  of
carbon,

Air-Leaks.—If all these points are in order, it may be
that air is leaking into the crankease through a faulty joint
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at the carburettor or the trouble may be due to considerable
wear in the engine bearings.  Such wear will not be found
o nearly new machines,

If an wir-leak is susgpected, a rag soaked in petrol can by
placed on any donbtful joints while the engine in running
slowly.

IF o leak = taking place it will soon become apparent by
an alteeation in the engine note when the petrol vapour
from the rag mixes with the air leaking into the crank-
caEe,

Too Rich a Mixture P—By fur the most likely canse of
difficult starting is an over-rich mixtore, and readers should
fully satisfy themselves that this is not the trouble before
they proceed to o lengthy disgnosis,

Feeble Sparking.—Tt it as well to remember that o plug
which will show a poor spark out of the cylinder may not
fire at all when subject to the compression in the com-
bustion ehomber. A good, healthy spark should have a
tinge of blue in it.

Kinks in Control Cables.— Never wallow sharp kinks to
oopar in the control cables, ss they are lisble to cause
jamming of the controls.

Should the Carburetior Flood—Should the varburettor
keep flooding at any time when the fuel is turned on,
eximine the needle-valve for traces of dirt on the seating.
If this is not the tronble, suspect o punctured float and carey
out the cheek deseribed in Chapter 1V,

Lighting Troubles.— In the event of the lights iling,
the tronble will most likely be traced to o broken connection
or faulty earthing. 1t is an easy mabter, if o visual check
fnils to disclose the souree of the trouble, to test the wiring
by detaching the lead from magneto to headlomp at the
connector near the mogneto end of the eable and joining in
u fresh piece of insulated wire, which can be temporarily
fixed with insolating tape to the cycle frame, Connect
the other end of the wire to the headlomp terminal and run
the engine with the lamps switched on, I the lights work,
it will be obvious that the original cable is faulty and
ehould be replaced.
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If the headlamp lights but the rear does not, the trouble
will either be in the cable from the headlamp, in the rear
lump earth connection, or in the rear bulb itself.

Flickering.—If at any time the lights keep flickering, it
iy fairly vertain that an intermittent short is taking place,
due tor frult in one of the external wires coming into contact
with the eycle frame from time to time, possibly due to
engine vibration.

Blown Bulbs.- Should un oceasion arise where o bulb
hns blown and, on fitting a replacement, that in turn fuses,
it is useless and expensive to fit more bulbs until the cauge
of the short has been discovered,

Conclusion.—If the reader pays attention to his machine
from time to time in accordance with the instroctions
eontained in the seetion on Maintenance, and does not
drive the engine too hard, a very considerable mileage can
be confidently expected with no trouble at all

CHAPTER VITI
HINTS ON BUYING SECOND-HAND MACHINES

Ir may be that some prospective owners are considering
the purchase of a second-hand Auto-Cycle and that, having
little or no previous expericnee, they are fearful of buying &
“dud.” As has been previously stressed, when new all
modern  Auto-Cyeles: are reliable and a safe investmend,
but unfortunately not all owners pay sufficient attention
to the few essentisl overhauls necessary to ensure lasting
servioe,

CRACKED ROLLER

ROLLER MIESING
Fre. .,

CHACKED AND MISSTNG ROLLIMES 1N UHE CHAINE ARE ORWTAIN
T OADEE FROLUELI.

In view of the war years, and the consequent shortage of
new machines, many Auto-Cycles on the road to-day are
of considerable ** vintage," making it all the more desirable
that u carsful check should be made before purchase.  One
phnnot, of courss, expect a dealer or private seller to stand
by while & prospective buyer strips the machine to make
sure that it is all right, but if he has nothing to hide, the
seller will usually be willing to allow the purchaser to carry
out fairly extensive visual checks. Tt is with the latter
that this chapter is concerned.

Examining the Machine. Take one purt of the machine
at a time snd examine all components thoroughly before
passing on to the next section. Start ot the front of the
maching and first examine the front wheel. Check the

83
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spokes for loose or broken members. Lift the front wheel
off the ground by the handlebars and spin the wheel.

Wheel Out of True. Keep un eye on the small gap
between wheel rim and front fork ; if the wheel is true
there should be no wobble or alteration in the gap through-
out 4 complete revolution.

Hubs and Brakes, While the front wheel is off the
ground, check the hub bearings for excessive play and the
brake dram for distortion and binding. Finally, check the
tyre for large cuts, badly worn tread and cracks.

Too Much Side-Play.— Passing to the front forks and
steering, examine hoth forks for eracks and the links for
excessive gide-play.  Grasp the handlebard and jerk the
forks up and down to check their freedom of movement
and test the steering head ball race for up and down play,

(=

Fo. 21.

WoHN AND BHORER THETH 0K A SPROCKET WILL CAUSE CHAINS
0 WA BATDLY AND POSRIRLY JUMP OFF.

Move the handlebars from side to gide and make sure there
are no rough spots in their travel.

Testing the Controls.—Try the levers on the handlebars
and make sure that they are actually opersting the controls
in question. Push the machine against each brake in turn
with the clutch disengaged.

Spokes, Tyres and Sprockets, Puss now to the rear
wheel und apain examine spokes, tyres, ot eheck the rear
hub hearings and examing the sprockets for broken or worn
teeth, All the teeth should be the game length and should
not be worn away to humps.

Freewheel and Chains,— Try the freewheel by spinning
the pedils backwards (except, of course, on machines fitte
with pedal-oporatod vear brakes), and examine both deiving
and  pedalling chaing for ceacked or missing rollers (2ee
Fig. 20),

BUYING SECOND-HAND MACHINES Bl

The Engine. —After viewing the rear forks for oracks,
pass to the engine. With the petrol turned off and the
throttle closed, lift the rear of the machine dand turm the
road wheel in the dircotion of drive,

Compression Test.—1f the wheel is turned fairly slowly
w pood idea of the engine compression can be gained by the
“fenl " oor resistance transferred to the wheel,

Aftor testing in this manner, push the machine along
for a few ynrds with the clutch engaged. 1If the compression
is normal o somewhat jorky motion will be the result, or the
vear wheel may tend to skid. This latber check will algo
give some indication of the stute of the cluteh, Now turn
the petroil on at the main tank and check with the tickler
that it is reaching the carburettor.

H.-T. Lead. Exusmine the high tension lead from
magneto to sporking plug and serutinize all control cables
for signs of wear.

Engine * Enock.”'—At this stage, if the render has not
vel learnt to ride, it would be ad well to ask the seller to
start the engine. Have the throttle adjustod until the
engine is running guite slowly with the clutch disengaged
and listen for any obviously excessive rattle or knocking
in the engine itsel,  Glanoe ot the exhanst outlet and note
if the exhaust gos emitted has just o trpce of Bluoe in it
If clouds of Llue smoke are coming out, either there is too
large o proportion of il in the fuel or something is wrong
with the engine.

A Test Bun.—If the reader iz experienced, and the
geller will permit, a short ride on the machine at this stage
will g o long way towards proving whether or not it is
antistgﬂnmr}'.

If, however, the reader s new to Auto-Cyeles, it is far
wiser not to attempt riding the machine just yet. In any
case, the queation of one's legal standing regarding insurance
and possible damage to the machine must be borne in
mind.

Checking the * Revs.'—Assuming that a road test is
not to be made, ask the seller to open the throttle slowly
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and, ss this is done, check that the engine regponds with a
porresponding increase in revolutions per minote,

Have the throttle retwmed to its original setting and
then opened up guickly, The engine should reapond st
once, without cutting out or spitting back. Should the
engine falter and spit back through the ecarburettor, it is a
fair indication of a weak mixture (which ean, of vourse, be
adjusted),

Excessive Oil.—Always examine the outside of the
engine for excessive oil both before und after running, and
thorgughly investigate any suspicious accumulation.

Trying-out the Lights.—While the engine is running,
switoh on the lights and see that they are working properly
from the dynsmo.

Engine Cut-Out. - Before stopping the engine, lift the
compression release for o second or two and make sure that
the engine tends to cut out. Do not, however, let it stop
completely ; in other words, let go the compression release
lever before the engine has stopped. 1t should then piek
up again and allow the reader to close the throttle com-
pletely, whereafter it should stop,

Parking Battery, Cycle Parts, eto.— Test the lights next
on the parking battery and, when satisfied, make a thorongh
sxamination of all the cyecle parts, mudguard attachments,
ato,

When to Buy.—Having satisfied oneself on all the fore-
going points, and having previously ascertained from other
sources that the priee is in keeping with the current sevond-
hand value, it is fairly safe to buy. The reader will not of
course expect to buy a second-hand machine on which
nothing requires attention, unless it is almost new.

Budget for Replacements.—When working out one's
budget prior to buying, it is as well to leave a pound or two
in hand for the purchase of necessary replacements.

 Triendly Advice.— 1t is not intended to convey the
impression thst a machine ig not worth buying if any one,
or even more of the * e i

snags "' mentioned are discovered.

BUYING SECOND-HAND MACHINES i}

It iz all & question of what is wrong, how much it will cost
to put right, and how much is being ssked for the machine,
These arve pointa which the reader must decide for himselE
and it is, of course, much better i o frond, experienced in
auch matters, can be persunded to aceompany the buyer
and not o8 adviser.

Failing this, a prospective buyer can always be sure of
the honest adviee of any reputable dealer who, after all,
lives on his reputation for seevice and is not likely to
jeopardize it by selling machines which he knows o be
unroadworthy. :
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THE E-’RIHI'- IS

“SUuPrrLUX"

establishes new and
advanced stomdards

THE JAMES “SUPERLUX" AUTOCY CLE embodies -all the latest
and mast advanced featores of motorised bicyele disign - . . It ds
prwered with o Gl e Villiers r.l.lgjm.' which will elimb o]l maly’ rosd
hille without osgistanee - i pedal gear i provided for wtarting
. In the lost AUCU. Matiomal Bally the James Auntocyols pat
p the Liest performonee of the day winning the only slver plague
wwarded . » The winoee on o Jumes Autoeyele covered 418 miles
in 24 hours . + Write lor full speeiliention aod note of vour
wearest James dealer, I

THE JAMES CYCLE O, LTD., GREET, BIRMINGHAM 1.




nee DNUTOENE /s rATHER
OUT OF THE ORDINARY " —

[hu: * Motor C-'rl:hﬂs,."
Ccraber 1Teh, | 46,]

. Incorporating such desirable refinements
as—rear wheel accessibility —engine-cum-leg
shields—rubber suspension front forks, ete.
The * Super ** Model also has a two-speed gear
box incorporated in the power unit. Remember
also that the * Autobyk "' is complete —there are
ne frritating extras to pay.

AUTOBYE Model 47/V1 98 e, two-stroke VILLIERS
o Juninr-ge-Lune ' EMNGINE (as [lustraced).
SUPER-AUTORYK Model 4761 78 ce. EXCELSIOR
S GOBELIN "L Engine-Ganr Unit, two-stroke, TWWO-
SPEED.

llustratad catalogue, qunhr:}imrr\enl- prices—Iree on
spplicstion to the wole mamsdsctirers i —
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