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Walofield CASTROL Motor Oil.
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of any of the six Singer ** Tuniar '
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GOLDEN |
SHELL OIL

15 the correct grade for the |
| A-J:S
MOTOR-CYCLE

Golden Shell Oil will meet
most economically the lubri-
cation requirements of the
A.J.5. engine.

THE BOOK OF THE A.JS.

It has the lowest carbonizing
tendency and is blended es-
pecially to withstand hard
work in the modern motor-
cycle engine.

Golden Shell Motor-Cycle Oil
is obtainable everywhere
from sealed Tank Shelters at
11d. per pint.

BE UP-TO-DATE SHELLUBRICATE
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FRINTED 1IN OREAT ERITAIN
. AT THE FITMAN PHESE, BHATIH

PREFACE

Tr is with much pleasure that the author prepares for press a
gegond edition of this small manual. The ground covered is sub-
stantially the sume as in the original edition which, judging by
numerons appreciative and decidedly helpful letters received from
AJ.S. riders in various parts of the world, including India, secems
to be satisfactory.

As in the first edition, the writer has given primary considera-
tion to the chapter on overhauling, and he has done his best to
include all essential information and to get this strietly accurate,
In the words of a certain reviewer, the book is of value fo the
“omost erusted ' of motor cyclists. The new camshaft engines
are, of course, dealt with, and a full description given of the dry
sump lubrication system used on all of the present ** M " models.
“H "and* K * class machines have not, however, been neglected.

A quick glance at the illustrations will convinee the reader of
the striking changes recently made. ALJ.S. motor-eycles are now
remarkable value for money, and worth caring for to the best of
one's ability., To this end the present volume is dedicated.

In conclusion the sputhor wishes to point out, onece again, that he
is willing to help any riders who may run up against trouble,
the golution of which iz not found in these pages.

Any eriticisma are also welcome and will receive careful con-
sideration when a third edition is published. TFinally, don't forget
to Lell your A.T.S. friends about this book, They would probably

be glad of a copy.
W. C. H.

PREFACE TO FIRST EDITION

Tuiz handbook is intended as a work of reference for all owners
and prospective buyers of A LS. motor-eyeles, [t is also hoped
that the book will have an appeal to all interested in the latest
products of A, J, Stevens & Co. (18914}, Ltd., Wolverhampton,

While primarily written to mect the needs of the novies who
has had absolutely no previous experience with motor-cyeles,
this handbook contains much information that should be of
general interest to the most expericnced of drivers.

It will be readily apparent that much of the information is of
a general character, and applies equally well to other makes,

v
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Carburation, for instance, is a subject on which information cannot

be said to apply to any one make—it applies, of course, to all

internal combustion engines—but where details of practice and
design differ, these details applicable to the A.J.S. machines ara
dealt with separately.

The novies is recommended to read through ecarefully the
chapterse on preliminaries and driving, and also the chapter
dealing with the prineiple of the four-stroke engine before taking
the highway.

The author has dealt fairly extensively with the descriptions
of the various A.J.8. mounts, for very often a man who buys a
certain type of machine will purchase a more expensive machine
of the same make lateron, when he can afford it, and then a detailed
and illustrated summary of the A.J.5. machines will come in
handy for purposes of reference and comparizson. Does not every
8.V, owner want to turn over to the O.H.V. class when he has the
opportunity 7

The chapter dealing with overhauling has been dealt with at
greater length than any other subject in this book. The infor-
mation contained thersin should meet the needs of both experi-
enced and inexperienced motorists. The wvarious operations
involved in overhauling A.J.8. machines have all been fully dealt
with, and no diffieulty should be experienced in this connection.
After all, overhauling iz one of the most important subjects. The
novice soon becomes an expert in most matters, but doubtful
points connected with overhaul crop up every now and then. 1t
is hers that an authoritative work of reference is invaluable. The
information in this chapter has been compiled in close collabora-
tion with the manufacturers as well as from practical experience,
and the information contained therein is therefore absolutely
trustworthy and up to date.

Some space in this book has also been devoted to the buying
and selling of an old mount., Sooner or later the reader will wish
to dispose of his machine, and the advice given in this chapter
may be of some assistance.

The chapter dealing with fanlts and their remedies has been
written from practical experience gained from many years of
riding on A.J.8. and other machines.

Should any special difficulties arise, a letter addressed W. C.
Hayeraft, ¢fo the Publishers, will reccive prompt attention.

It is only fair to conclude by saying that the author has no
present or past connection or intersst with the manufacturers of
A.J.8. machines, to whom, however, he is deeply indebted for
generous assistance and for many photographs in the compilation
of this small handboolk.

W. 0. HAYCRATFT.
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THE BOOK OF THE A.J.S.

CHAPTER 1
THE AJ,8, SERIES

How many people, when they see on the road or in the shop
window a motor-cycle whose tank bears the monogram “ A.J.8.,"
| realize what a vast organization the letters A.J .5, stand for ¥

Wolverhampton. A wvisit to the works of A. J. Stevens & Co.,
(1914), Lid., Woalverhampton, leaves a very vivid and lasting
impression on the memory—and a very pleasing one. Mass
production is in evidence everywhere, and the ingenuity displayed
tio secure the same is something to marvel at,

Firgtly, one enters the machine shops, alive with the incessant
hum of overhead shafting amd lathes. The thousand and one
parts that go to make up a molor-cycle are here being shaped to
precision by hundreds of skilled mechanics,

In a well-lighted and spacious shop adjoining, the engine
components are being assembled and trued up, and rows of
engines are beginning to take shape. Right in front of all these
are goores of finished engines waiting patiently to undergo brake
horse-power tests on the dynamometer. In another shop the
bicycle parts are under erection, engine plates being fitted ready
to receive the motors as soon as they leave the test bench,

In sudden eontrast to all these places, a visit is now paid to the
sandblasting room, where certain metal work receives a special
finish. At the entrance is pinned a warning notice, ** Do xor
Lzave THIS Door Opex.'"  Slightly opening the door and peering
in, an amazing sight—almost uneanny—confronts the eyes. The
interior is almost void of light, caused by dense whirling steam
and sand blocking out all natural illumination. Amidst this
ghastly atmosphere a weird phantom-like fizure, clothed in what
looks like a diving suit, is bending over and attending to some-
thing that one cannot, define in the intense gloom. Indesd, this
room reminds one of nothing so much as a place in the next
world, whither some of us are expected to go! Some of the
modern applications of science are extraordinary, and grimly
fascinating to walch.

The last of these shops containg hundreds of finished motor-
cycles, which in rotation are tried out and tuned on the road by

1




2 THE BOOK OF THE A.J.5.

erack riders at Wolverhampton before being finally handed over
to the Sales Department, whenee they are distributed throughout
the world.

Racing and Design.  A.J.S. machines have gained o world-wide
reputation for general all round cfficiency. This outstanding
efficiency has been won largely through racing experience. Into
every searching endurance Lest, international or otherwise, the
ALS, company sends along a challenger. The names Spann and
Handley arve predominant in this eonnection.

It has been generally accepted that high specd racing subjects
a machine fo the most exhaustive tests coneceivable, and the
pxpericnce gained thereby is of incaleulable value, and has a direct
hearing on the performance of machines sold to the public. The
latter purchase a machine that is, in many cases, almost a replica
of the racing model, embodying at the same time those character-
isties insisted on by the ordinary touring motor-eyelist, Thus,
when a racing mount suffers a mechanical failure while hurtling
along the track at close on 100 m.p.h., the cause is fully inves-
tigated and, more often than not, the modifled component is
incorporated in the next machine of the same type sold to the
public.  And so the cvolutionary business continues. The net
result is that the factor of safety of each part steadily rises, with
consequent inereased reliability of the whole.

* What shall I Buy #* The 1029 models (officially known as
geries M) are, indeed, wonderful creations, and no man need
hesitate to buy on the score of unreliability, noisiness, eomplexiby,
or in fact, any reason, for they do to-day represent the high-water
mark of British design and construction. All A.J.8., motor-
eyveles bolong to the four-stroke type. and prices range from £40
to £100, The flest A.J.S. was an inclined engine model, built in
1887,

The prospective motor-cyclist is often bewildered by the vast
number of types of machines sold to the public, This bewilder-
ment, however, is short lived. Later on he begins to realize
that the reason is that the trade recognizes that all men have
individual temperaments, fads. and so forth, and caters to the
public accordingly. Temperament plays a great part in the
gelection of a mount. If the would-be purchaser has an adven-
turous, excitement-loving disposition, only a sports mount will
give him genuine satisfaction. Cravings forspeed and thrills can
then be met as they arise ! 1f, on the other hand, the purchaser
regards with scorn the guestion so many young enthusiasts ask
first, namely, ** What can she do? " and places comfort and
reliability without muech attention foremost, then the touring
models are ‘*the goods™ (fo use a rather slang but clear
expression).

THE A6 SERTES ]

Owing to their greater popularity we will endeavour to describe
the sports models first.

The Sporting Models. Al these models have very rakish and
sporty lines, and should satisfy the most exacting in this respect.
Their low riding position and centre of gravity render them pecu-
liarly stable when the speedometer needle is creeping forward.
Those catalogued are as [ollows—D>M5E, M4.* MG, M6, M7, M,
MIiS and M10, and their respective prices are £45, B48 10s.,
£54 10s., £62, £62, £02, 872, and £72. Tt should be mentioned
here that the MREG and the MES are special racing editions of
the Models MG and MS respectively, which may be had with
single or two-port exhausts.

Models M4 and M5 have side valve engines, while the remainder
hove overhead walve or overhead camshaft engines. The esson-
tial difference between the two types is (as might be expected)
that the 5.V, engine has its valves placed side by side with stems
towards the crankoase, and in consegquence not directly over the
piston, while the O.H.V. and O, H.C. engines have their valves in
the detachable head divectly over the piston. Their respective
merits may be considered later: but it should be understood
that really fast machines invariably have engines of the overhead
valve or O.H.C. type. A mila a minute is about the top speed
that can reasonably be expected from the 8.V. range. This speed
is ample for the average sporlsman who uses his machine on the
road for pleasure only; bubt the man who has a weakness for
record smashing and competition will literally frown at it and,
of necessity, must turn to the O.H.V. or O.H.C. class, where there
are machines capable of about 80 m.p.h., when tuned. The O.H.V.
and O.H.C. engines are deliberately designed for high speed and
flerce acceleration; but this type of engine is invariably more
expensive than its side valve brother of the same cubic capacity—
probably some £10 or more. From the foregoing remarks it is
not to be inferred that the ALJ.S., O.H.V., and O.H.C. engines
belong to that type of engine which can with difficulty be
restrained, and is only in its element when on the open straight
with flames Lelching out of its exhoust; on the contrary, the
ALJS, engines all possess that indefinable smooth * tick over "
g0 beloved by the enthusiast; and are very flexible even at low
revolutions, while they can, at a lew seconds’ notice, pull out thatb
vicious 60 m.p.h. roar.

The side valve sports models are modified touring mounts, the
modifications comprising a specially tuned engine, * T.7.7

* Dynamo lighting (Miller 8.77,8.) cen be fitted to any solo mount nt £5 85,
gxtra, ot to any combination at £5 18s. extrae.  All models are alas obtainabls
on hire-purchase system.
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handlebars and footrests in lieu of tourist bars and footboards
respectively, with sports exhaust system.

Very extensive alterations have been made sinee 1928 to all
modals. New type frames are employed ; dry sump lubrication
has been universally adopted: saddle tanks are fitted to all
machines; a new type of fork is incorporated: other modifica-
tions comprise enclosed walve gear, re-designed eylinder heads,
and tank-mounted speedometers,

THE 340 H.P. STANDARD SPORTING MODEL M5

This m:u:hine‘{shﬂwn by Fig. 1) is far and away the cheapest
of the sports range. A wvery similar machine is the De Luxe

e, 1. TRe 349 5.p. StaNparp Srorrive Moomn M5

Sporting Model M4, This machine is fitted, unlike the M5, with
a built-in tank mounted speedometer and steering damper. It
seems well advisable to pay the extrea £3 108, involved to inclade
in the specification these items, together with other reflinements.
One of the most striking points in the specification is the new
A LS. dry sump lubrication system. Dvy sump lubrication un-
doubtedly relieves the rider of a source of constant anxiety and
annoyance ; and also saves him no small amount of money in the
long ran on the score of ceonomy in engine oil. Moreover, correct
lubrication ensures the minimum production of carbon deposits
on the piston crown and combustion chamber, and thereby gives
the maximum mileags before the rather odious, but nevertheless
easy, job of decarbomization becomes negessary, This mileage
should approximate 2,000, Im practice. however., the owner
usually ** decokes "' as soon as an appreciable lose of power and
tendency to ** knock ' become manifest.

n in the AJS/Matchless Egroups - do not resell

THE A.J.5. SERIES o

The Standard Sporting Madel M5 is a general-purpose, medinm.
power sports machine, capable of maintaining high average
speed under normal conditions. Owing to the extremely low
figure at which it is catalogued, namely, £45, it makes a very
strong appeal to the man of hmited means who desires a lively
mount with a good all round performance.  1bs specification, which
applies alse to all the other 3:40 h.p. machines, with certain
modiflcations, is as follows—

EnGine. This, like all the other engines, is of A.J.5. design
and construction. The keynote of the design is simplicity and
sturdiness. It is8 a side valve, vertical single cylinder, four-stroke
engine of T4 mm. bore, and 81 mm. stroke, giving a capacity of

Fiz. 2. Trm Nepar AJ.8. Sanpre Fixive.

349 ¢.c., or (aceording to A.C.U. rating) 3-49 h.,p. A four-ring
alumininm-alloy piston reciprocates in a cast-iron evlinder with
vertically finned detachable head, both being held down separ-
ately by means of long bolts. The head on the MS cylinder
departa from HE (1927 model) practice in that ne longer is the
hitherto special A.J.5. method of holding down the eylinder head
and barrel retained ; this comprised a central bridge picce and two
long bolts with turnbuckle adjustment. In this head two large
interchangeable and mechanically operated valves of heat resist-
ing alloy steel are placed side by side in deep removable guides,
The large area of these walves ensures perfect charging and
seavenging of the cylinder, besides giving good heat dissipation
and freedom from distortion and pitting of the valves themselves.
The tappets operating these valves have, of course, adjustable
heads fo give correct clearances of -000 in, and 003 in, in the
case of the inlet and the exhaust valves, respectively, when the
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engine 15 at its normal working temperature. A neat aluminium
cover excludes dirt from the valve stems and effects a very marked
reduction in noise. New type tappet guides are emploved.

Within the cast aluminium crankease is the crankshaft assembly,
comprising two heavy rimmed cast-iron fywheels, with {heir
main ghafts running in roller bearings, and the crankpin upon which
the big end roller bearing of the connecting rod is mounted.

The timing gear is extraordinarily simple, and therefore does
its duty in a noiseless and trouble-free manner. It consists of
the engine main shaft small pinion and two large half-time cam
wheela. The cams act directly on the tappeta. Tappet and valve
stem centres are slightly offset, so as to produce antomatic rotary
movement and even wear of the surfaces in periodic contact when
the engine is running.

The new type silencer and fishtail are very effective in reducing
the exhaust noise, and should absolutely guarantee the rider
against police prosecution for noise, which has recently became so
prevalent. The principle employed consists of the use of blind
ended, and drilled, extensions to the two pipes: and it iz thus
utterly impossible for the gases to flow straight through. This
system was thoroughly tried out belore being standardized for
use on the Mb, M4, M3, and M6 engines, and it was found that the
resultant back pressure was negligible.  Both silencer and exhansat
pipes are heavily plated. A union nut now replaces a clip-fasten-
ing on the induction pipe for the carburettor.

CapporErrorw. A No. 254 Amal, 2 jet, 2 lever, semi-automatic
carburcttor with bottom petrol feed is fitted, and the standard
getting is—main jet, 0; needle position, 3; type of valve, 4/5.
This gives fierce acceleration and perfect slow running,

TawrrioN, 'The current is generated by a F1.T. Lueas, variable
ignition, type K.5.A.1 magneto, chain driven off a sprocket keyed
to the exhaunst camshaft. The other sprocket is a push-on taper
fit on the armature shaft, and has a vernier adjustment for secur-
ing accurate timing, Actually, the fash across the plug electrodes
is timed to oceur % in. before the top of the compression stroke,
on full advance., The sparking plug used is of the two point
type. The magneto is a well-protected instrument, and has, of
conrse, a clockwise armature rotation, viewed from the contact-
breaker side. A steel guard shields the instrument.

Lusnricarion. A new type of dry sump lobrication is em-
ployed, Oil is pressure-fed into the crankcase by a duplex
pump continually, and is returned by this pump to the tank after
circulating throughout the engine (see page 88). The flywheels
splash it on to the eylinder walls, and oil is also pressure-fed into
the timing case, whenee it draing to the sump. The makers
recommend the use of only the highest quality oil for lubrication.

THE A.J.S8, SERIES T

Frami ANn Forks. These two supplementary units have been
designed to give, together, & wheel base of 4 ft. 5 in., and a saddle
height of 27% in. Special care has been taken to ensure good
general stability at speed and on treacherous road surfaces. * The
A.T.8. forks are of quite mew construction, and efficient shock
absorbers are incorporated at the forward end of the lower fork
links. The links are adjustable for side play. Integral with one
of the fork spindle casings are two sockets which permit of a lamp
being bracketed in a very low position that greally enhances the
appearance. A centrally placed eompression spring is embodied
in the new design this year, and a steering damper included on
all exeept M5 and M12 models. This produces excellent stecring
without looseness, and, if a proprietary stecring damper wera
indulged in, the machine would be absolutely perfect in this
respeck. The forks are provided with grease-gun lubrication.
The frame itself is of orthodox triangular form of high tensila
steel (see Figs. 1 and 49),

GEAR-BOX. The gear-box is an A.J.8. countershaft three-speed
gear, fitted throughout with ball bearings, and is standard for all
models. It is operated by a vight-hand gate change lever, affized
to the tank on the right-hand side; and it gives gear ratios of 5-8,
97, and 14:8 to 1.

Intermediate gear is by pinion engagement, and the remainder
by dog elutch engagement. Moving the lever forward from rear
to front position, the consecutive pears engaged are—low ;
neutral ; middle; top. On to an extension of the new splined
main shaft, which has a very robust thrust bearing on the driving
gide, are fiited two sprockets—one small and one large—for
primary and secondary drives, respectively. The larger sprocket,
incidentally, is part of the cluteh (actually the teeth are on the
periphery of the centre disc), which is of the multiple plate and
cork insert type, and has handlebar control on the left-hand side,
Adjacent to the cluteh and pegged to the outside elutch plate is a
ratehet wheel with which the kick-starter quadrant engages. The
kick-starter lever (seen in Fig. 8) is in a position such that ample
leverage can be exerted upon it with the foot while astride the
saddle. Only a high grade oil made by a firm of repute should be
used for gear-box lubrication, and the oil level is checked by a
amall plug on the side of the gear-box.

TraNsMisston. Both primary and secondary drive are by
substantial 3 in. pitch by -310in, wide Hans Renold roller chain,
The chain of the former is covered by a guard, while that of the
latter has a protecting guard on the upper hall only, giving casy
access to the chain for inspection and lubrication purposes,
These guards are designed to proteet both rider and chains.

An efficient shoek absorber on the engine mainshaft allows the
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power to be absorbed gradually, and thereby eliminates ** anateh,”
which soon maing any chain,  As things stand, it i= a very rare
occurrence for a properly tensioned and lubricated chain to break
on the road, The chain wears out completely long before this.

Fig, 3. THE 340 g.p, Sipe VaLve Mopgn M5

Thix cloge up view of the M5 gives an excallent idea of the instal-

Intion and principal features of the 1929 3-49 h.p. 5.V, power unit.

HMote the nlumininm cover which encloses the valve stems and the

tappets,  Obzerve alzo the partinlly enclosed exhaust valve lifter

mechanism, the clutch and gear Box operation and the arrange-
ment of the dry sump lubrication 2ystem.

BrRARES, WHEELS, AND TYRrES. Quick adjusted, inteimal ex-
panding brakes are fitted to both front and rear wheels, which
are tyred with 26 in. by 3-00 in., wired-on, heavy type ' Non-
Bkid;" Avons with Schriider valves, The rear brake is operated
by a foot pedal on the left-hand side; and the front brake is
controlled by a handlebar lever on the right side. Both brakes

in the AJS/Matchless Egroups - do not resell
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are very smooth and powerful in action. Rear wheel guick
detachable.

Taxzs, A handsome, black enamelled, and bulbous nosed
saddle petrol tank of welded steel is secured by bolts to the
bottom frame tube, and has a eapacity of 2 gallons, 34 pints of
petrol. The filler cap is of large screw-on type. On to two
special tank projections are rigidly attached good quality rubber
knee-grips. The tank is finished in black and gold with a magenta
panel. A separate oil tank behind the down tube holds 34 pints.

MiscELLANEOUS DETAILS. The semi- * T.T." adjustable
handlebars have celluloid grips; and just below the gear-box are
two rubber footrests, adjustable for position. This combination
gives a very comfortable and natural riding position. The saddle
itself is a Terry ** Spring Seat " No. 8. Non-valenced racing
mudguards are fitted.  Owver the rear mudguard is a strong carrier
capahle of safely supporting a passenger; but it is not exactly
a flapper-bracket (to use the latest newspaper deseription of a
pillion seat); it is really intended for luggage. At its sides are
secured two pannier bags with a full kit of tools. Two kick-up
stands are provided. The general finish, including the handlebars,
is black enamel on a special anti-rust process. The usual parts
arve all heavily plated. All oil and petrol cocks are of the guick
acbion, push type. The overall length is 6 ft. 91 in.

Tcas electric lighting can be had to order at £6 155, solo, and
at £7 5s. extra for a combination. This applies to all A.J.S, mounts.

WeicaT. Approximately 253 1h.

Maxmvun BPEED.  Approximately 58 m.p.h,

THE 3-49 H.P. DE LUXE SPORTING MODEL M4

The specification of this machine is identical to that of model
M5, other than the following—

The engine is specially tuned; a Smith non-trip 60 m.p.h.
speedometer iz mounted flush with the petrol tank: a steering
damper is included ; better type valenced mudguards and saddle .
are provided ; weight, 261 1h,

THE 3-49 H.P. OVERHEAD VALVE SPORTING MODEL M6

Next In order of popularity is the O.H.V. 349 ¢.e. Model M8
(see Fig. 4). This machine, which is a fast mount possessing an
admirable competition record, embodies all those improvements
incorporated on the 1929 Model M4. It is, in fact, a replica of
this mount with certain important modifications.

Excing. The power unit is of the overhead valve type. Two
large diameter, alloy steel, tulip valves, hollowed out for lightness,
are symmetrically placed at 821° to each other in the detachable
oylinder head so that, when seated, their heads are roughly flush

2—{53014)
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with the walls of the hemispherical eombustion chamber ; slichtly
in front, on the left-hand side of the evlinder, is a sparking plug
with its clectrode points pocketed within the chamber. This
arrangement i2 ideal, having regard to instantaneous combustion,
rood eylinder charging and exhaustion, and last, but by no means
least, good turbulence,

The valves are operated by polished duralumin roclkers, mounted
on the apindles carried by a sturdily built rocker box, and carry-
ing at their extremifies grub serews and lock-nuts, which enable
tappet adjustment to be effected ot the top of the push rods,
instead of at the bottom. The whole of fhe overhead wvalve

Fig. 4. Tax 348 x.p. OHV, Moprn M8 (Two Porr)

mechanism and the two duralumin push rods are totally enclosed
and adeguately lnbricated. The engine may be had ecither as
a single port or a two-port model. Clearance between inlet
valve and rocker is -000 in., and the exhanst clearance is 003 in.
Grease-gun lubrication 18 provided for these rockers, which have
large aren plain bearvings.,  The crankease valve actualing mechan-
ism is, of course, the same as on the M5 engine. Theé valve
springs arve noteworthy, being of the two-in-one wvariety. The
valve movement slightly overlaps the piston stroke, and in conse-
quence two sgmall sepments are cut out of the piston head dome
to prevent fouling of the valves,

The piston is of aluminium alloy, and has four narrow width
vings, the bottom ring being primarily designed to prevent ingress
of pil inte the combustion chamber. The gudgeon pin is hollow,
and is secured in position by two small springs. This piston,
unlike many of its type, does not suffer from that distressing
malady, * piston slap.” The two port engine is remarkably guiet,

b~
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the gases being led by the dual pipes to o couple of nickel-plated
Carbjector silencers. ‘I'he mapgneto is a Luecasz type K.L.1.
Tgnition timing is % in. before before T.D.0. on full advance.

CARBURETTOR., The carburettor is o No. 334 Amal, 2 jet,
2 lever. semi-automatic model with bottom petrol feed and twist
grip control. The standard setting is—main jet, 110: needle
position, 3 ; type of valve,5/5. If Discol P.M.S. or R.D.1 is uszed
on the MG or M.R.G, nse jet 170,

GrEAr-BOX. This is a close ratio type of gear-box giving ratios
of 5:8, 7-1, and 10:8 to 1, with a 21-tooth sprocket ; but a wide
ratio type of box may be had if required.

Beyond the fact that mudguards gre of the racing patiern,
Model M8 does not further differ materially from Model M4 in
apecification,

WeicHT. About 273 1h,

MaximuMm SPEED.  About 656 m.p.h.

THE 3.49 H.P, 0.H.V. SPECIAL SPORTS MACHINE, MR6

This is one of the four special A.J.S. racing machines, and is
essentially a mount for the speedman who requires snappy
acceleration, stability at very high speeds, and great stamina.
It will stand up to prolonged full throttle work without * cracking-
up."” It embodies many speeial features which it has been found
desirable to include on a machine built for track and road racing.
Iu spite, however, of its being a ** special,” its specification is not
greatly different from the standard M6 machine, Actually the
differcnces are as follows—The single port engine is tuned for
gpecd and instead of the mainshaft bearings being of the plain
journal type, they ave of the ball-bearing pattern. This elimin-
ates the danger of selzure and enables extra revolubions to be got
out of the engine,

Two pistons are supplicd—one a low compression unit for nse
with normal petrol, benzol, ethyl pelrol, or petrol-benzol mix-
tures, and the ofher a high compression member to be used with
special aleohol racing fuels, such as P.M.S. 2 and RH.1}, 2 or B.D. 1.
The carburettoris an Amal No, 454 with a 170 main jel and needle
valve 6/5 with position 4. The gear rvatios ave close, namely,
52,678 and 10-38 to 1. Hguipment includes a speeial, non-detach-
able rear wheel fitted with a lightened hub and brake drom and
shod with 26 in. = 2-375 in. studded Avon cover; a ribbed front
tyre, and a spacious metal tool box mounted on the tank which
alao acle ag o * tummy-rest.” No carrier or front stand s
pravided, these being considered superflunus on a racing mount.
The maximum speed of this machine is approximately 70 m.p.h.,
but this could be slightly exceeded by very carveful tuning and
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skilful riding. There are fow other 'buses on the road to-day of
the same capacity that are capable of showing a rear plate to
this mount.

THE 3.49 H.P. OVERHEAD CAMSHAFT MODEL M7

. The two camshaft A.T.8.'s, the M7 and the M10, are two of
the finest motor-cyele jobs to be had on the market. They were
intraduaced at the 1928 Olympia show, although prior to being
put into production they have been severely tried out on the

ADIUSTRIETT
FOR VALVE ROCKER *
CLEAR MHICE | L PUSH RRT

BALL JOITNTS
LUBRICATOR MIPPLE

Fra, & Tue 3-49 o OHV. Excise Moozl M6

track at Brooklands and 850 c.¢. camshall mounts were entered
for the 1927 T.T. races (four-speed camshafts were entered this
vear). Soon after their startling appearance they proved wie-
torious in such important road vaces as the 350 c.c. German
Grand Prix, the Austrian Grand I'riz, the South African Grand
Prix, and numerous other events.  In the three above-mentioned
races first place in each case was securcd by a 340 h.p. O.H.C.
mount, A similar machine secured second place in the 1920 T.T,

On 23rd March, 1929, C. E. Denley, who has recently been

P
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appointed to, and has taken over the chief responsibility of, the
A8, racing department, at Brooklands attained a speed of
106-42 m.p.h., riding a chromium plated O.H.C. A.J.8, This
constituted a world's record. The camshaft A.J.8.'s, however,
in spite of their prodigious speed qualifications, are compara-
tively docile. We reproduce herewith an extract from a report
in the Molor-cycle of 28th March, 1929, with reference to a short
test of the ) Three-fifty "' camshaft A.J.S.: ... the engine
is one of the smoothest running imaginable. The whole machine
gave the impression of a docile thoroughbred, for it ran like oiled
silk and was in no way harsh and intractable.”

General Specification. The general specification of the machine
is similar to that of the MI6. The standard gear ratios are

Fig. 6. Tue 249 m.p. O.H.V. Seecian 8porTs Macuine Moprrn MRS

8:5, 6:7, and 10.3 to 1. A ‘wide ratio gear-box may be obtained
if preferred. The all-on weight of the machine is 260 1b. and the
maximum speed roughly 76 m.p.h. The engine, of course, is a
unit differing very greatly from any of the hitherto described
A8, power plants, and moerits a brief description.

The 8.49 h.p. 0.H.C. Engine. An excellent general idea of the
layout of this engine may be gathered by reference to Fig. 7,
where the salicnt features may be observed. Tt will be noticed
bhat both the magneto and the camshaft in the evlinder head are
driven by means of chains and sprockets from a common half-
time shaft. Tt might at first be imagined, especially by those
who n.'hh?r chains of all Kinds, that this system would contain
some serious inherent defeets, having regard to the fact that
valve timing must be ** correct to a hair.”  Such is not the case,
however, and it is a tribute to the ingenuity and skill of the
designer that this chain-driven camshaft engine has been found
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in practice to perform extremely well and to possess a great
degree of reliability., In connection with the camshaft drive
there are two important features., They arve the special chain

CHAIN TEMSIONING
DEVICE

i e B

A i M

Fig. 7. A View oy THE 348 u.p. Overuean Camsuarr Excive

The ehain covers are removed exposing the magneto and comshatt drives,
alzo the reactlon damper and the patent chaln tensioning device.

tensioning device and the reaction damper whose duty is con-
stantly to maintain the chain in a uniform state of tension,
prevent chain * whip,”" and reduee noise, The tensioning device
comprises o very hard, thin steel blade which, by the agency of
a coil tension spring, is kept pressed up against one side of the
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chain in the manner shown in the reproduced photograph. It
will at onee be realized that what litble chain stretch may occur
{and since the sole loading oceurs when the valve springs are
intermittently compressed chain stretch must be insignificant)
is automatically compensated for, and the relative positions of
the sprockets on the camshaft and the half-time shaft remain
unchanged with, therefore, no alteration whatever to the valve
timing, Should the camshaft driving chain be removed from
the sprockets, the valve timing may readily be readjusted (see
page 187).

It should be pointed out that neilther of the two sprockels nor
the chain itself need be removed when taking off the eylinder

Fra, 8. Tme 349 u.p, OvEREEAD Camsuarr Mopern M7

head for the purpose of decarbonization. Beyond the embodi-
ment of the special camshaft-operated valves, the 349 h.p.
0.H.C. engine is in design substantially the same as the 3:49 h.p.
0.H.V. engine. Dry sump lubrication is, of course, utilized.
Valve clearances on this engine (see page 92) are highly important.
They are, with engine cold, -016 and -018 in the case of the inlet
and exhaust valves respectively. The correct ignition advance
is § in. before T.D.C.

THE 498 H.P. OVERHEAD VALVE MODEL M3

This machine is a very fast sporting * 500." Owing to its
great speed and immense power reserve, this model essentially
belongs to the sports class ; butb it is not, however, a pure sports
mount. It is rather a dual purpose machine suitable also for
long distance high speed touring, T'o this end ample mudguarding
is provided. A racing version of this machine, the MRS, similar
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to model MB6. is obtainable, Model MS is obtainable with
either a single or a two-port exhaust, the difference in price
being £3 10s.

Model M8 has a wheel-base slightly greater than that of any
of the models hitherto described, It is 4 ft. 7 in. The saddle
height remains unaltered, namely, 27} in., while the ground clear-
ance is 4} in. 1929 modifications to this mount, which was intro-
duced in 1026, include larger sizad tyres {26 in. by 3-25 in.),
the new Lype of forks, the substitution of a gate change speed lever
for the bell erank system previously employed, valve clegrance
adjustment at upper ends of push-rods instead of at lower ends,

Frg. 8, Tue 408 m.r O.H,V, Mopepn Mg

new type of eylinder head and enclosed rocker gear with
telescopic push-rod covers: a two-lever Amal carburettor; a
Carbjector silencer, snmp lubrication, and other improvementsa,
ENGINE. The gencral layout of this engine, which has per-
formed so creditably in the Tourist Trophy Races, is similar to
that of the 3-40 h.p. 0.H.V, engine ; some parts are actually
interchangeable, chief among which are valves, valve actuating
mechanism, magneto drive and main shafts. Tt is of 84 by 00
mm. bore and stroke, giving 498 c.c. capacity. Like Model M8
engine, it is fitted with a detachable eylinder head, enclosed valve
lifter mechanism, an aluminium alloy piston with non-geomented
dome, and compound type valve springs. The correct valve
clearance is -006 in. for the inlet, and -008 in. for the exhaust valve,
and the ignition advance, 7 in., before T.D.C. The big end
bearing, having regard to the high stresses that it can be gubjected
to under full throttle on this machine, is of compound type.
The long silencer is fitted in the same position as the one fitted
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in the ease of model M5, The plated exhaust system is thus
very imposing.

Luvsricarion, This is by means of a dry sump gystem with
an auxilinry feed direct to the cylinder wall, (See page 54.)

Guan-Box AND TRANSMIZSSION. The gear-box, of the same type
as mounted on all the other machines, gives ratios of 4.7, 58,
and 32 to 1. A wide ratio gear-box may be fitted as an alter-
native. Transmission is by § in. piteh by # in, wide, Hans
Renold chains,

Frase anD TANE, The frame is of “ K quality steel tubing,
scientifically constructed, with sidecar lugs integral. The petrol
tank holds 2 gallons and the oil tank 4 gallons,

The remainder of the equipment specification is identical with
that of the 349 h.p. 0. H.V. model D8,

WEIGHT. Approximately 312 1b.

WHEEL Basn, 4 ft. 7 ins.

MaxmuM SeEED,  Houghly 70 to 75 m.p.h,

THE 4-98 H.P. 0.H.V. SPECIAL SPORTS MACHINE, MRS

This special racing edition of model M8 is easily the fastest
of the A.J.8. O.H.V. range, although possibly a few miles an
hour slower than the O.H.C. mount of the same cubie capacity.
Its full throttle speed, as given by the manufacturers, is 85 miles
per hour. It will attain this speed as deélivered from the Wolver-
hampton factory, where the utmost carve is taken in its erection,
tuning, and testing. There is no doubt, however, that the
crack rider who has the time, skill, and patience available can
still further improve upon this very excellent performance and,
given a certain amount of luck, could * boost ”* the machine up
to a speed of #0 m.p.h. To attain such a speed it would, of
course, be essentiol to run on an alcohol fuel with a high-com-
pression piston and the correct sized carburcttor jet.  As a matter
of fact, two aluminium pistons are supplied with the machine,
One is a low-compression member for use with ordinary petrol
and petrol-benzole mixtures, and gives a compression ratio of
525 to 1. The other is a high-compression piston which provides
a ratio of 6:54 o 1. This is a comparatively high ratio, and
permits of every available ounce of fuel energy being utilized
in the production of power with the rapidity of combustion af
its highest value. Only by exceptionally rapid and complete
gas combustion can mean piston speeds of approximately 80 m.p.h.
be obtained (and this is the piston speed corresponding roughly
to a road speed of 90 m.p.h. with a gear ratio of 5 to 1). It needs
little imagination to realize what large inertin forees the connect-
ing rod and bearings are called upon to resist in view of the fact
that at 00 m.p.h. the piston is undergoing alternately positive

—
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and negative accelerations of a very high order, nearly 200 times
every second! The connecting rod and needle taper roller
bearings ftted Lo the big end are thas of very robust consbruction
to stand up to the gruelling ordeal to which, on occasions, they
are submitted. The engine mainshafts rotate on ball bearings,
The general specification of model MRS, which follows closely
MRS (compare Figs, 6, 10, and 11) is, except for the following
modifications and the fact that altermative pistons arve supplied,
as already mentioned, identical Lo that of the standard 4-98 h.p.
O.ILY. model, MS,

The engine Is obtainable with a single exhaust porl only; a
close ratio gear-box is specified, having ratios of 4:9, 58, and 92
to 1: the rear non-quick detachable wheel has a specially-lightened

Fia. 10, Tee 4-08 wp. OH.V. Sprorarn Sports Monern MRS

hub and brake drum, and is shod, as in the case of the front
wheel, with a 27 in. = 2-75 in. Avon; a convenient tool case is
mounted upon the top of the petrol tank.

The size of the main jet nsed in the AASBE0 Amal carburettor
iz 180 and the necdle valve used is model 6/5. Ignition advance,
as in the case of model MS, is § in. before T.1.0.

THE 4-98 H.P. OVERHEAD CAMSHAFT MODEL M10

This machine, the larger of the two camshaft models, has
a general specification very similar to the O.H.V. " special ” just
deseribed and illustrated in Fig, 10, The engine itself is almost
identical to the 3-49 O.H.C. unit (described on page 13), although
the dimensions, of course, are the same as those of model M2,
which has a bore and stroke of 54 mm. x 90 mm.

In appearance, the machine is barely distinguishable from
model M7 (shown on page 15), and includes all the special features
embodied in that mount, such as ball bearvings to main shafte and
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timing shafts, tank-moounted tool box, adjustable semi T.T. type
handlebars, narrow racing by pe mudguards, and specially lightened
hub and brake drum. The rear wheel is not quickly detachable
neither ave stands nor a carvier ftted.

™ The gear-box is a close ratio one, the ratios available being
4:6, 56, and 92 to 1. A wide ratio box, giving ratios of 4-6, 34,
and 5:2 to 1, ean, however, be obtuined if so desired. The igni-
tion advance is 1 in. before T.D.C., the weight 297 1b., and the
maximum speed slightly in excess of 90 m.p.h.

THE A.1.8. DIRT TRACK MACHINES

In orvder to cater for the widespread demand for a high-class
LT R. machine, the A T8, Company now market two models

-

éﬁ;’;‘a'&f‘;'\.. '

{

Fra. 11, Trw A J.5. Dint Tracxk Ricen

—a 2 350" and a *f 500.7 DBoth thess models are sound jobs
designed specifically for cinder gliding and since their inception
have appeared and been ridden with great success on the majority
of the leading tracks in this country. They handle very sensi-
tively, and can be “ laid over * to a steep angle with absolute
safety. HKExeept for the engines, the specifications are much the
same in each case. The prices are £66 and £70 156s. respectively.
It is sometimes a matter for considerable surprise that dirt track
models, which to the uninitiated are merely stripped production
madels, should be listed at higher prices. The important thing
to remember, however, is that they definitely are not production
models. They are specially built throughout and, in consequence,
are somewhat more expensive to manufacture than the standard
machines which are produced on a carefully and economically
planned mass production basis. Fig. 11 illustrates the 1929
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dracer ™ (to use a recently introduced and abbreviated term),
and its salient characteristics may therein be noted. The power
units installed are precisely the same as those housed in the MREG
and the MRS road racers, and the same dry sump lubrication
g}rst-em is utilized. The instructions regarding valve clearance,
ignition advance, and general overhauling hints, contained in
this rnanual are therefore applicable in the case of the two D.T.R.'s
which, by-the-way, have no series numbers but can at short
notice be supplied to order,

The frame, which is of the diamond pattern and constructed
ufl aero quality seamless steel tubing, is immensely powerful and
sctentifically strengthencd at various points, so as to resist the
tendeney for lateral flexion that must necessarily occur when the
machine is put into various unnatural attitudes which constitute
broadsiding, The ordinary frame used on the road models is
mﬂdn;u, if ever (except when, say, resisting the equal and opposite
reaction of a steam roller) called upon to counteract severe
torsional stresses.  Rigidity is the keynote of the D.T.R. frame,
Second in importance to structural strength iz good weight dis-
tribution. In a machine used for broadsiding it is desirable to
have the C.G. as low as possible consistent with an adequate
ground clearance and placed as near the centre of the wheel base
aa_pusmhlu, 80 as to render simultaneous front and rear wheel
skid correction as simple a matter as possible. In the A.J.S. all
these questions of dynamies have received very careful attention.
and the machine is a far more complicated and well thought out
job than might be imagined by a cursory glance at the machine
and its specification. The forks are not of normal design but
constructed having regard to the special requirements of cinder-
track racing, -

The petrol tank, which is not of the new saddle type, has a
capacity of 1# gallone, and is houzed in the old manner between
top and bottom tubes., 1t is of welded steel reinforeed at places
liable to come into impael with obstacles in the event of crashes.
Rubber knee grips are fitted. The separate oil tank attached to
the rear down tube holds 3 pints of oil.

Equ.i];_lmrent- includes footrest on off-side only, a stecl exhaust
pipe. J..u_caa magneto, handlebar “ eut-out ' switch, a single
8 to 1 ratio countershaft gear (other ratios obtained by changing
sprockets) with multi-plate cork-insert friction elutch, a special
rear wheel with lightened hubs and no brakes, a Brooks saddle,
racing handlebars, quick-action twist grip to the Amal earburettor,
and Avon tyres, the front being ribbed and measuring 24 in, =
2-375 in., and the back studded and of size 27 in 3 2-75 in.

The ground clearance of the machine is 27 in., the wheal base
approximately 50 in. Maximum speed of the * 350 ¥ is about

in the AJS/Matchless Egroups - do not resell

THE A.J.8. SERIES 21

70 m.p.h., and of the “ 500" 756 m.p.h. The top speed, of course,
is dependent upon the gear ratio nsed.  The dict tracks in this
country are in the main of small radivs and aeceleration is o factor
of greater importance than sheer speed in achieving success.

The ambitions youth aspiring to silver helmets and all the glory
attached to them, might well do worse than seleot as his steed
the A T8, dirt-track racer.

THE TOURING MODELS

These are models M12, M3, M9, M2, and M1, and their respective
prices are £30 17s. Gd., £458 10s,, £54, £66, and £76 105, The first

(From the * Molor Cyele'')

Frs. 12. Tag New Om BETAINING TAPPET
Grnes o THE 5.V, ENomNes

three are solo mounts, while the remainder are twin cylinder
sidecar outfits, Besides these combinations there are listed
several attractive sporting and touring sidecars that may be
attached to any of the A.J.8. models, and some that can be fitted
to certain models only,  We will deal briefly with the solo mounts
first, and the sidecars alterwards, in the above-placed order.
The 248 h.p. Lightweight Model, M12. This recently intro-
duced model, illustrated in Fig. 13, is the ' baby ™ of the A.J.8.
range. In fact mathematically (¥) we may say the M12 is to the
M7 asz the Austin **7 " is to the Austin ** 12." In spite of its
“habyness," however, the machine iz such a thoroughbred, and
g0 well proportioned, that it is a matter of some difficulty to
differentiate between this 248 c.c. job and the 349 ¢.c. jobs.
An amusing contrast in gizes will be found on page 151 where an
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M12 is shown dwarfed by the huge form of a 54 hop. AJS.
commercial ghassis. This lightweight, which is taxed at 30s. per
annum only, is really remarkable value for money, having regard
to the very complete specification, and is an ideal machine for the
voungster who firet starts riding, the utility rider, and the more
pacifist of experienced riders.

There is, of conrse, o definite class of rider who, on the score of
general handiness and case of operation, much prefers the light-
weight to the heavyweight machine, and it is to this class of the
motor-cyeling community that the small 2:48 h.p. should make a
very strong appeal. There are certainly few other lightweights with

Fre, 14 Tus 2048 g Lierrweiear Mopen M12

such an exeellent performance, such a comprehensive specification,
and with such a * full geale ** appearance on the market to-dagy.
The general specification is not unlike that of model M3, The
engine, which has dry sump lubrication, an aluminium piston,
enclosed valve gear, a detachable eylinder head, roller bearing big
end, and other features common to the 3-49 hup, 8,V. engines, is of
65 ® 70 mm. bore and stroke.  An Amal 2-lever carburettor, No.
214, with a size 70 main jet and 4/5 needle valve is fitted. The ox-
hanst system comprises a long nickel-plated steel pipe and a Carlb-
Jector gilencer. The frame and forks are similar to those used on
the higher-powered models but give a wheel base of 4 ft. 34 in.,
and overall length of 6 £ft. 7 in. to the machine, The welded steel
saddle petrol tank holds 2 gallons, § pint, and the oil tank 83 pints,

Transmission iz by & in, piteh x 205 in. wide Hans Renold
chaing with a cover to the fiop half of the chain only. The gear-
box is a normal three-speed pattern fitted thronghout with ball
bearings and giving ratios of 6:1, 10-8, and 158 to 1. A three-
plate eluteh with cork inserts is used. The wheels measure
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25 in. ¥ 3in., and are provided with Avon light ** non-skid "'
tyres. The rear wheel is quickly detachable. Both wheels have
large diameter internal expanding brakes which arve guickly
adjusted by means of wing nuts, which automatically lock in the
desired position, Standard forks ave provided, but they are of
alightly smaller dimensions than those used on the 340 c.c.
machines and with the frame give a wheel base of 4 . 3§ in,
ingtead of 4 ft. §in. Egquipment includes gemi “ T.T." handle-
bars, adjustable footrests, a strong ** Kick-up " rear stand, an
oxy-acetvlene welded steal tube carvier with pannier tool bags in
steel outer cases, one on each side, a full kit of tools, encloged

Fic. 14, Tae 349 e De Loxe Tovrmme Mopen M3

.5, mechanism, a Terry ** Spring Seat.'” The overall length
of M12Z is @t 7in., and the weight 193 lb. The maximum
gpeed is roughly 55 m.p.h.  The ignition timing is 4 in. before
T L. C.

The 3-49 h.p. De Luxe Touring Model M3. This machine (shown
in Fig, 14} differs from the De Luxe Sporting Model H4 only in that
the engine is not specially tuned for speed ; footboards replace
footreste ; touring pattern handlebars arve fitted ; the silencer
is fitted in front of the engine.  The weight is 264 1b,

The 4.98 h.p. De Luxe Touring Model M9. This 495 h.p. 5.V.
touring model, which made its debut at Olympia in 1826, is
exactly the same as the 4-08 h.p, O.H.V, model with the overhead
valve mechanism replaced by side valves. Thus marketed,
Model M8 weighs emly 12 1h, less than does Model M3, while the
former iz cheaper than the latter by £5 10s. The speed of the
S.V. machine iz appreciably lower than thet of the O.HLV.
machine (which is best described as concentrated * pep ™), but
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its performance is, nevertheless, very remarkable ; 60 m.p.h. is
well within its capacity.

This speed is ample for the ordinary tourist. A comfortable
cruising speed of 40-45 m.p.h. can be pustained more or less
indefinitely with absolutely no visk of engine failure due to over-
heating or valve trouble. The correct valve clearances on all
ALS, side-valve engines are <006 and -008 in the case of the inlet,
and exhaush valves respectively., Tappet adjustiment on the M9
is seldom called for, but it should be kept to the above dimensions
if maximum efficiency is desired (see page 92). The ignition
timing is % in. before T.D.C, on full advance. A eclose rvatio

Fig., 15. Tue 4-08 wr. D Luxe Tornixe Mooz MO

gear-box with ratios of 4-9, 5-9, and 9-6 is fitted as standard, but
a wide ratio box can be obtained if desired,

THE 9-96 HP. TWIN CYLINDER MODELS

The 9-86 h.p. De Luxe Machine. This powerful twin should
satialy, not the man who wants room for an occasional “ flapper,”
but the man whose * flapper " has “ ceased flapping " —in other
words, the family man. Owing to its high harse-power and low
bottom gear, this machine is capable of going practically any-
where. At the same time it has a good turn of specd. Comfort and
reliability have been taken as the primary considerations in its
design. This year the A.J.S. big-twin has been brought up to
almost the full limit of the 1,000 c.c. class. Previously the engine
was of 709 c.c., but this year it has been increased very wisely
to 986 c.c., and thus has a great power reserve for sidecar purposes.
Both the de luze and standard twin cylinder models can be
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obtained solo or with various sidecars hereafter described and
illustrated,

The ** Vee " twin eylinder engine, which provides the motive
power, is fitted to this model and the standard twin evlinder
model M2 alone. This engine closely follows general AJ.S.
practice, but it has several noteworthy features. The specifica-
tion is as followa—

Exarne, Hated at 996 hop., this 8.V, engine, with cylinders
placed at 50° to each other, and provided with detachable heads,
has a 84 mm. bore and 90 mm. stroke. The cylinders, of similar
Lype to those fitted on the A.J.8. single eylinders, have a common
induction manifold to which the carburettor is attached., They
are held down in position in a very neat manner by four nuls and
bolts at the cylinder bases. Four hexagon-headed studs are also
usged for the retention of the eylinder heads to the barrels.

Cylinder gaskets are fitted to this engine alome. Pigtong are
of alumininm alloy and wvalves are of standard pattern, having
clearances of -008 and -008 in the case of the inlet and exhaust
valves respectively, Ignition timing is §in. befors T.D.C. on
full advance. The connecking rvods, to which the pistons are
stitached, are mounted independently, side by side, on the crank-
pin. There is no fork-ended master connecling rod (2ee Hig. 48),
This is rather unorthodox practice ; but resulls have justified its
adoption. Raller bearings are fitted to both of the connecting
rods big end bearings. The valve timing gear comprises the
small main shaft pinion, two half-time exhaust camwheels driven
off the same, and a double inlet cam wheel driven off the front
exhaust cam wheel, One toggle only is used, this being inter-
posed between the double cam wheel and front inlet tappet.
On this engine, owing to the increased load on the drive, the
* Magdyno " sprocket is keved to the armature shaft; oo all the
others it is a friction fit, The other sprocket is splined to the
exhanst camshaft. A large box type silencer and fishtail is
fitted to the rear of the exhaust system. All external engine
details are well illustrated by Fig. 17, and the timing gear by
Hig, 07.

CARBURETTOR. This is a No, 304 Amal. Particulars—main
jet 130; throttle valve 5/5.

lewirion. Lueas magneto with vernier timing adjustment,
Champion sparking plugs.

Lusricarion., Dry sump gystem with mechanical pump and
auxiliary feed to cvlinder wall,

TransmissioN. 4§ in. pitch by § in. wide, Hans Renold chain,
totally-enclosed chain cases, shock abeorber on engine mainshaft,

CrureH Axt GeEAr-BoxX, The cluteh is of the multiple plate
and cork insert type, hand controlled. Gear-hox is a three-speod

3—(5301A]
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bottom bracket type with ratios of 42, 7-6, and 13-8 to 1 solo
and 4-9, 8-8, and 16 to 1 combination.

Woeers, Tynes, AND Brakis, Both of the wheels quiekly
detachable and interchangeable, with 26 in. by 3:5 in. wired on,
heavy type, non-skid Avon ecord tyres. Brakes of internal
expanding type. Both front and rear brakes are operated by
foot pedals situated on the right and left-hand sides respectively,
quick adjustment is afforded.

Tangg., The petrol tank has capacity for 8 gallons and 1 pint
of petrol. The oil tank holds 4} pints. Petrol injectors to exlinders.

F1a. 1. Toe Moper M1 D Luxe 906 20, Twix

MupcuarDs., Well balanced and fitted with drip channels.
Rear: 7in. wide.

MisceLLANEoUs, Included in speecification are—Terry Spring
Seat No. 8 De Luxe, rubber foothoards with deep tread and heel
rest, stands to front and rear wheels, a complete sel of tools, and
a Lucas Magdyno eleetric lighting set and switch box.

Wemnr. Approzimately 835 1b.

The 9-96 h.p. Standard Machine, Model M2. This machine,
which, as a solo mount, sells ten guineas cheaper then Model M1,
ig a leas lnxurionsly equipped edition of the same machine. It has
no lighting set, and no electric horn. Both the motor-cycle
wheels are interchangeable and quickly detachable. A chain
guard only 1s fitted.

The above are the principal points on which the specification
differs from that of the previously described machine, Model M2,
without sidecnr, weighs 345 1b.—40 1b. less than solo Model M1.

The maximum speed of both machines is approximately 60
m.p.h. and 50 m.p.h. with a sidecar.

—
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So much, then, with regard to the various A.J.5. motor-oycles
which are available this year. Having disposed of these we will

summarize briefly the range of sidecars, which are thirteen in
number. Four of them, however, are commercial vehicles, and

>
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@

Fig. 17. Tor Mopen M1 Twin OvrLinoen Exerxm, 9:00 5.9,

since the author considers the transportation of * humans ' to
be of greater importance than of milk churns, we will deal :with
the eight passenger sidecars first.

THE A.J.S. PASSENGER SIDECARS

The ecight passenger sidecars, which are all of exceptionally
fine workmanship, beautifully upholstered, and of very pleasing
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contour, differ preatly in design, so that there should be little
diffieully in a rider selecting from the range a sidecar which suits
his tastes and special requirements. Where a lady is concerned,
the choice of a good sidecar is of paramount importance, both
from the lady's and the man's point of view. Many a home has
been wrecked by a badly-sprung sidecar! The average woman's
physigue, it should be remembered, in spite of all the sex eguality
nonsense, doea not approach that of & normal adult man, and she
cannot be expected to withstand the severe wibration and jost-
ling that oceurs with a second-vate and badly-sprung sidecar,
particularly over long distances and bad roads. The springing

Fiz. 18, Tue Ml De Luxe SipEcar, Tree MG2

of all A.J.5. sidecars is delightiully smooth and earns the praise
of all who use them,

The passenger models are known by the following type nume-
addition to these models, a special racing sidecar can be obtained
and also a tandem two-seater touring sidecar. The reader, on
perusing the few remaining pages of this chapter, will notice that
in the sidecar illustrations four of the motor-oyecles attached are
of the old pattern without saddle tanks. These illustrations,
however, are intended to show the characteristics of the sidecars
only, and the logical deduction follows that in four cases the
sidecars remain unaltered since the year in which this book was
firat printed. We will deal with the sidecars in the above given
order,
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The M1 De Luxe Sidecar, type MG2. This is an entirely new
type of hody which has been introduced this season for use with
the 8:06 h.p. twin cylinder machines. The body., though of
touring pattern, is in harmony with the fine sporting lines of the
motor-cyele itself and is conducive to great comfort. The body
is covered with fabric and beautifully upholstered. Supple coil-
gprings are fitted to the front and back of the seat. An excellent
feature in the design of the chassis is the provision of a protective

1

Fia, 19, TEr M2 STANDARD SIDECAR, TYrE MH2

eteel girdle immediately below the sidecar wheel hub centre which
entirely surrounds the wheel (see Fig, 18) and would doubtless
prevent damage to the latter in the evenl of a minor accident.
Equipment inecludes windsereen, sidescreen, storm-proof apron,
gidecar stand, luggage carvier, and sidecar lamp. The sidecar
wheel is instantly detachable and interchangeable with that of
the model M1 motor-cyele, Fitted to the 906 h.p. De TLuze
chassis the price is £23, and to the Standard chassis £22.

The M2 Btandard Sidecar, Type MH2. The Standard sidecar
for use with the M2 twin eylinder model, is illustrated in Fig, 19,
where the spacious locker at the back is ghown open. A child
may be accommodated in this locker if necessary. Standard
equipment includes windscreen, sidescreens, and storm-proof
apron. The M2 Standard Chassis does not include a gquick
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detachable and interchangeable wheel. It may be fitted to the
standard 8-896 h.p, M2 chassis for £18.

The Occasional Two-seater Type MJI2. As its name implies,
this sidecar (illustrated by Fig, 20) has been designed to mest the
requircments of those who desire a body which can, if required,
be called into requisition to accommodate a second passenger, or
it gan be used as loggage space. The sidecar illustrated will ba
found to be ideal for this purpose. The second seat is housed in
the extension at the rear of the body, and when not in use is
folded up so compactly that the appearance is that of a single-
seater body only, The seat will hold an adult with ease, and

Fra, 20, Toe Dooasiosan Two Braren, Tyes MJ2

ample leg room is afforded by a well in the floor of the body.
Specification includes windsereen and storm-prool apron. For
nuse with Model M2F chassis, it =ells at £23, and for Maodel M2G
chassis at £26 5=,

The 4-88 h.p. Sidecar, Type ME2. The A.J.5. company have
introduced a speecial touring sidecar for use with their 4-98 h.p.
model, which is illustrated by Fig, 21. The workmanship and
materials are of the very best quality, and the graceful lines are
apparent from the illustration. A large locker is provided. The
MEZ sidecar costs £18 bs.

The Standard Aluminium Sports Sidecar, Type MB2. TFig. 22
illustrates the Standard Aluminium Sports sidecar attached to
the 8-86 h.p. machine, The body is coach built, and covered
with aluminium panels with special * frosted finish.,” It is
roomy and comfortable, fitted with spring back, and npholstered

in fine gquality material,
chassis is of great strength with duplex axle tubes,

suspension is provided at front and rear,
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A large locker is fitted at the rear. The
HOM gpring
The general appearancs

Froe. 22. Srawoanp ALUMmisToM SromTs Sipecan, Tyen MB2

ig moszt attractive and should strongly appeal to the motor-
cyclist of sporting instinets who appreciates a ** racy " look com-
bined with comfort. Eguipment includes windsoréen and apron.
The MB2 sidecar can be fitted to models M2 and M1 at £21 and
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£19 respectively. In addition, it may be attached to the MI12
lightweight at £17 6s. and to the 4:98 machines for £18 15s.
The Semi-gports Sidecar, Type MU2. This is another sidecar of
t_ha semi-sports class (see Fig. 28) which is an ideal ** chair ** for
side-valve touring models. Although not possessing such clearly-
defined sporting lines as type MB2, it has, nevertheless, an air of
speed about it. The body iz covered with a speeial durable
weather-proof fabric, and the interior is artistically finished in
leather cloth and the seat is of semi-bucket type, This, combined

Fig. 28. Toe Sgumi-sronTs SipEcan, Tyre M2

with a well-sprung cushion, gives an extremely comfortable
seabing position. A roomy locker is provided at the rear, the
lid of which is covered with rubber matling and edged with
nickel-plated beading, forming a substantial luggage grid.
Specification includes a protective screen, carpet mat, and water-
proof apron. The MU2 gidecar may be fitted to models M2, M1,
and MI12 at £25 156s., £28 15s., and £22 respectively. It may
also be fitted to the 4-98 h.p. chassis for £25 10s,

The Launch Sidecar, Type MN2. This novel design was first
introdueced in the spring of 1923, Tt expresses the graceful lines
of a launch and, at the same time, combines the sporting appear-
ance and comfort of a touring sidecar. The body is finished in
durable weather-proof alumininm fabrie, with handsome frosted
effect, The top " decking ™ is of metal, grained to resemble
polished mahogany and secured with nickel-plated screws, giving

THH A.J.B. BERIES a3

a most attractive appearance. The upholstery is of finest quality
leather cloth and the cushion well padded and sprung, with a
low and comfortable seating position. A nickel-plated cowl adds

Fia. 25, TeEe Boren-SrorTz SIDECAR TyrPE MC2

realism to the * bows,” whilst a penmant iz attached to the
gtern, TFitted to the lightweight, it costs £20; to the M2, £25;
to the M1, £23, and to the 4-98 h.p. chassis, £21 10s.

The Super-Sports Aluminium Sidecar, Type MC2. Owing to
its correct stream line, the gidecar shown in Fig. 25 is suitable
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for track, road racing, or the sportsman on tour, It represents
the last word in sporting outfits. The body is coach built with
special ** frosted, finish ¥ alominium panels.  The lift-up dash
also forms the door. This sidecar can be fitted fo the 2-48 h.p.,
the 4-08 h.p., and the 9-806 h.p. chassis at £21, £22, and £26
respectively.

The Special Racing Sidecar. This sidecar (see Fig. 26) iz very
similar to the Super-Sports tvpe, but it is intended for serious
business. Four point attachment iz provided to the motor-oyele.
There are also special enshions on the top of the mudguard, and

Fra, 26, Tae SPECIAL BACING SIDECAR

a loop frame over the passenger for cornering purposes. Tt can be
fitted to all the larger ALJ.8, models at o moderate cost,

This concludes what it is hoped may be an intercating and useful
summary of all A.J.S. passenger machines manufactured and
catalogued for 1929,

THE A.J.S. COMMERCIAL SIDECARS

Five commercial sidecars are marketed and should prove
immensely popular among commercial travellers and firms who
require the transportation of small goods ol high speed and at
low overhead charges and running costs over varions parts of the
conntry. Of recent years the application of motor-eyeles to the
necds of business has grown in extent enormously, and has proved
an ungualified success. Practically all large motor-cyele manu-
facturers market this class of vehicle, and the firm of A, T.
Stevens & Co. have a particularly fine range to suit the needs of
one and all. The two illustrations in this chapter arve typical
examples, and demonstrate the general lines on which these
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gidecars are built. Atbtachod to the M motor-cyeles, they are
superlative in appearance—and appearance in business is gener-
ally accepted without dispute as being of no little importance—
and rvepresent amazingly good wvalue for money., The type

Fig. 28, Tae Commerciat Troox, MS2

numbers of these sidecars are MMZ2, MT2 (illustrated above),
ME2, MP2, and MS2 (also illustrated), and the respective prices
(gubject to immediate revision) are £17 15s., €15, £24 15s., £23,
and £24 5s.

The Heavy-weight Commercial SBidecar MN2. This constitutes
a well-finished rectangular box, with slightly convex-shaped lid,
of high grade ply-wood covered with a durable, weather-proof
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fabric and mounted on a rigid tubular frame with * ¢ " aprings
front and rear. It is admirably suited for holding fairly large
packages or mails, and has the following dimensions—

Luner . . . . &ft. 11§ in.
Herant i i : . 18%in
Winra . . 3 » 153 in.

The Lightweight Commercial Sidecar MT2. The lightweight
model, shown fitted to the standard lightweight chassis, is con-
structed similarly to the above but has a pointed nose (Fig, 27),
and its dimensions are as set ont below

Lexwerm . . . 4t 6] in.
Hemgar . - ; . 1B6}in,
Winrs X . - »  164in.

The Wide Heavy-weight Commercial Van ME2. The body of
this model, while in general design not unlike the foregoing models,
differs in that it has no lid extending the length of the body;:
instead, a small “ liff-up " lid is provided at the front and a door

at the rear. The inside dimensions are—
Lercra g . 4 »  4ft, Bin,
Heicnr . - - . 21k in.
Wrinta 5 7 i +o Y.

The Wide Heavy-weight Commercial Sidecar MP2, Similar in
appearance Lo the Standard heavy-weight body and fitted to the
specially wide chassis, it has the dimensions—

Luwerm . A % . 4 ft. Oin.
HegaT . % ¥ . 174 in.
Winrn - - y . 25in.

The Commercial Truck, MS2. The truck shown in Fig. 28
forms an ideal medium for the conveyance of milk churns and
such-like bulky articlea which do not require being enclosed.
The framework is of well-seasoned ash, reinforced at all four
gorners with stecl angle-plates and the dimensions are—

LENGTH ‘i - ; « 47t Bin.
HewgnT . i . « 16}in.
Winra 3 2 o 5 2-1«% in.

The foregoing pages contain an accurate description of the
presemt range of A.J.S. molor-cyeles, a rangs which, by the
American Press, is sometimes referred to as ‘* Black Beauties "

and one which does great eredit to the British motor-cycle
industry.

r————"———rl———_i E
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CHAPTER II
LICHNCES, EQUIPMENT, AND INSURANCE

Ix this chapter we assume that the reader has selected and ordered
his new mount, and desires to get it on the road as soon as the
varions legal formalifics and requirements have heen satiafied.
The absolute novice is strongly advised not to attempt to ride
the machine away from the works. This is courting disaster if
the route involves driving through much tealfic.  Often an expert
driver, who has been accustomed for yvears to driving & machine
with throttle control action working in the reverse direction to
that of the new machine, finds that he is not gquite happy on this
mount for several days. As we all know, the subconscious mind
plays a great part in driving, and especially in a sudden emergency.
The strong probability is that, when confronted with sudden
danger and an instantaneous and unpremeditated decision has
to be made, the wrong action would instinetively be taken, that
ig to =ay, the throttle would be opened wide instead of being
shut, or vice versa, with appalling results. This has actually
happened in guite a number of instances. The wisest course is
to make arrangements with the nearest agent to have the motor-
oycle delivered for a nominal charge by one of his employees.
A T8, agents are scattered widely thronghout the United King-
dom, and no diffienlty should be experienced in this connection.
One of the largest and most conveniently situated agents in the
Metropolitan area is H. Taylor & Co., Ltd., of 49-53 Sussex
Place, South Kensington., A list of other agents is appended at
the end of this volume, Sparve parts, as well as general service,
are obtainable from all these places.  If the procedure suggested
is adopted, it will be necessary first to supply the agent with the
registration licence before the machine can be delivered.
Registration and Tax. Al motor-cyeles are subject to registra.
tion and taxation, and a machine cannot be used on the highway
until a registration number has been allotted to it and a licence
obtained from the loeal borough or county council office. This
registration or index number belongs to a machine uniil such
machine is no longer used on the highway. If, after expiry of a
licence, no renewal is made for a prolonged period, the authoritics
must be informed of the reagon in advance. In the case of motor-
cycles the tax is not on horze-power, but on & weight basis. Thera
has been persistent urging by many people for the reintrodue-
tion of a petrol tax, but =o far no change has been made, If
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it is rveintroduced, the motor-cyelist will bencfil considerably
therehy.

A licence application form is obtainable from any head post
office, and must be very carefully filled in and posted to the
licences dept. of the county council in whose area the machine
ig nsually kept. Certain data, ep. engine No, and frame No,,
will have to be first obtained from the agent, if the machine has
nol been delivered by rail.  On page 349 a portion of the applica-
tion form is reproduced. It will be observed that quarterly
licences as well as annual licences may be taken out at the rider's
discretion. Common sense dictates what licence should be taken
out under the prevailing circumstances. A point to be noted.
however, ig that a post office can only issue renewals of the same
type ag already existing, that is to say, that a gquarterly licence
can only be renewed as a quarterly licence, and an annmal one as
an annual one.  Application for annual licence renewal must ba
made between the 1st and 15th of January each year. In
calculating the weight unladen, the weight of all parts normally
used must be included, exception being given only in the case of
fuel, water, oil, accumulators, and loose equipment. The regis-
tration authorities, if they doubted the accuracy of a weight
declaration, might eall upon the owner to have the machine
weighed on an approved weighbridge in the presence of anthorized
officials. When selling a machine, the licence, if unexpired, must
be handed over to the new owner, and the registration book must
be sent: to the registration authority, who pass it on to the new
owner. Both vendor and purchaser must notify the authorities
of the transaction. It should be thoroughly understood that
every taxation licence is issued for nse with one machine, and one
only. Tt is kept for use with that machine, whatever changes of
ownership may oeccur. In the registration book all changes of
ownership are recorded, as well as full particulars of licences
issued, The book thus forms a complete record of the machine's
history, and, incidentally, is of no little interest to the purchaser
of a second-hand machine.

If a motor-cyele is registered as a golo machine, and the motorist
decides to attach a sidecar, he must take out a fresh licenece,
and return the existing one, plus the balance due on a sidecar,
i.e. 208,

When the machine is on the road it must carry the licence—
which ig in the form of a disc—in a conspicucus position, visible
always by daylight from the near side of the machine. The
licenece should be carried in a weatherproof holder, and may be
monnted (1) on the front nuomber plate, (2) on the handlebars,
(8) at the side of the tank, (4) in the case of sidecar machines on
the side panel of the sidecar body.,  The licence is of a distinctive
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colour, which is changed anmually, and therefore a police officer
can tell at a glance when an annual licence is out of date. Four-
teen days’ grace, however, is allowed between the expiry and
renewal of an annual licence.

Driving Licence. Before any person is legally entitled to ride
a motor-cycle on the public highway, he must hold a driving
licence. This is obiained, either by postal or by personal applica-
tiom, from the town council or corporation of the county borough
in which the prospective motor-eyclist resides, or from the county
council, if he resides outside a county borough. The fee iz 5s.,
and the licence remains in foree for twelve months from the date
of isgue, It may be renewed from time to time at the same charge.
As the law stands up to the moment of going to press, there is no
qualification needed for one to obtain a driving licence other
than age., Marked physical inflrmities do net bar a person from
driving on the highway. No licence is issued to anyone under
14 vears of age. A person over 17 years of age can obtain at the
sine fee o lcence entitling him to drive either a car or a motor-
cvele. Tt therefore always pays to fill up a licence form to inclade
both items. This licence is strictly non-transferable, and must
be produced immediately on demand by any police officer,
Failure to do this always entails o suramons. Tt is liable to be
endorsed or even suspended at the jurisdiction of any magistrate,
under the Motor Car Act of 1903. No police officer may lnwiully
peruse the endorsements at the back of a licence. This eliminates

Annuasl  Quorterly licences
Licareas OXQICINE 01
expiring | 24th March, 30th
on F1at Jung, 30th Sept

Digeamber | or$1€t Doacem

I apply for o licence expiring® on 192 ,
for ¢

Moror-CyorE (or motor scooter or cyolo i —

with nute-wheel or other motor attochmont ). 4 D
Note : Motor-ovoles oxeesding 8 owt. in weight Duty 4 - “Wd
unladen sre chargeable to duty as ears, & A P

(a) Bioyolo—
Weight unladen, not execeding 224 1b, . 1= B3
Weight uniaden, not exceeding 200 Lb, with

right to draw trailer or sidocar BoR0E— 13 B
Weight unladen execcding. 224 b, but yiot

excesding 8 owt. . 3 = = 16 6
Weight unladen exr_eutluig 24 J]) WET-]'I rlg]‘lt

to draw trailor or sidocar : kS 1 2 -
(&) Trigyele (not oxeceding 8 ewt, in ‘ﬁ-m[..ht

mnladen) . . : ; . g T 1 2 -

* A refund can now be obtained for the unexpired period of o liccnee, on
surrender, 80 long a3 it is not leas than one month,
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prejudice that the officer might have against the offending motorist
before deciding to report him for contravening the law, It is not,
however, wise to roundly abuse an officer for this, or for any other
reason, Hemember that the British policeman, in spite of all
the intolerance often unjustly attributed to him, is a very fair,
reasonable, and just man, when treated with due respect. When
treated obtherwise, however, he is a decidedly stiff proposition
to deal with.

Number Plates. It is not sufficient to merely have a number
plate on the machine. The number plate must be in accordance
with o definite scheme and definite dimensions laid down as

Fig. 29, NomMBeER Prarm DIiMeENsIioNs

standard. This scheme is shown by Fig. 28, and the number plate
must be of the design of one of the patterns illustrated. No other
form will be recognized by the police, The numbers must be
painted white on a black background on each side of the plate,
and mush always be kept in such a condition that they may easily
be read at a reasonable distance. .

Audible Warning of Approach. The exhaust noise does not
come within this category : the law stipulates that an independent
warning mechanism must be provided on the machine, This may
be in the form of a mechanieal or bull type horn, Both have
their merits. For touring purposes a bulb type is preferalbile
but for the sports rider, mounted on a fast and perhaps slightly
noisy machine, a mechanical horn, mounted on the top frame tube,
is invaluable. The ideal iz to have both, But do not buy one of
those cheap horns which begin by sliding down the handlebar
towards the steering head, and end by dissolving into their com-
ponent parts.

Never use a horm unnecessavily—particularly the mechanical
type —for it is apt Lo offend people when thus nsed.

Lamps. During the period between one hour after sunset and
one hour before dawn (summer time) it is compulsory to show a
while Iightr Iaming to the front gnd a red one to the rear in the
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case of both solo and sidecar machines. 'he sidecar lamps must
be fitted on the off side so as to indieate the entive width of the
vehicle. At present it is compulsory to fit o rear lamp on all solo
machines. Recent legislation now makes it a punishable offence
to take any vehicle on the highway without a red rear lamp
fittiod.

Lighting sete are either of the acetylene ar ﬂﬁ'ﬂ.l'i(‘. type. Elec-
tric lighting is now becoming exceedingly popular, and bids fair
to revolutionize night riding; for there can be no possible doubt
that it is [ar and away the best of the two types. It is, of course,
purely a matter of cxpense.

Other legal aspects affecting, chiefly, the conduct of the driver,
will be considered in Chapter IX. We may assume that the
makers have gomplied with the law in the fitting of brakes and
sidecar. The former, however, must be kept in proper order,
otherwise a breach of the law is incurred. :

Speedometer. Many people are apt to regard this instrument
#s 8 pure luzury. This view is wrong; it is practically a necessity.
By its agency both your tyre mileage and your fusl consumption
can be accurately estimated ; it is of vast service in walching the
tune of your engine by informing you when the machine is losing
apeed, or climbing a hill slower than it used to do, and by indicat-
ing whether any mechanical adjustments that you may have made
result in an inerease of engine revolutions. Watching the fluctua-
tions of a speedometer needle is at all times fascinating, and in
long distance tours the instrument is of great assistance. Tank-
fittad ** SBmith "' speedometers are now standardized on all spve
the Models M5 and MI12,

All speedometers work on one of two principles—the centrifugal
or the magnetic—and the averare cost of an instrument is about
£3. Most popular among the centrifugal type are the ** Cowey,"
the " Smith,” and the ** Watford.” The ** Stewart ' works on the
magnetic principle, however, All these instruments are wonder-
fully accurate, and require little attention. An ultra-modern
instrument is the "' Bonniksen ' time speedometer, which registers
both time and distance, thereby elucidating the average speed.
Those owners of A.T.8, motor-cyeles of earlier date than 1929
are strongly advised to fit one of the above mentioned instru-
ments to their machines.

Joining a Club. At the present time there are numercous clubs
bhroughout the country that are willing to acecept members for
a small fee. These clubs frequently hold meetings, including hill
climbs, reliability trinls, and social events. There is no doubt that
one derives many advantages from joining alocal club, But if vou
value your machine do not enter for one of those freak serambles
which occasionally take place, which assume the form of paper
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chases, in which paper is substituted by fragments of the lead-
ing pack in the form of fish tails, silencers, and sundry loose
eopuiprogenl,

Begides these smaller clubg there are three great road organiza-
tions, one of which it is advisable fo join. Innumerable benefits
are obtainable on payment of a nominal annual subscription.
They eomprise, among other things, free legal advice, ** get-
vou-hore  schemes, general road assistance, and use of road
telephones.

In some cases the smaller elubs are affiliated to one of these
bodies. The addresses of these clubs are as follows—

Boyal Automobile Club,
83 Pall Mall, 80-91 Pall Mall,
London, 8.W.1. London, 8.W.1.

Automobile Asgogistion and Motor Union, and
Fanum House, 7 and & New Covontry Streot,
New Coventry Strect, W.1, London, W.1.

Aute-Cyele Union,

Insurance, It is the bounden duty of every motor-cyclist to
insure against third party rvisks. If he does not do so, he is
bebaving in o selfish and ivvesponsible manner. Whether he
insures the machine itself against damage, fire, and theft, is o
seeondary consideration (though apparently many individuals
do not think so). Think what might happen if you permanently
crippled a man while driving, You might be found not guilty of
criminal negligence, but guilty of civil negligence. You would
be acquitted on the eriminal charge, but later on you might be
sued for a considerable sum in a civil court. Perhaps, if the man
were the bread winner, and a sympathetic jury were persuaded
to retuwrn a verdict against you, about £2,000 damages might be
awarded ; probably an extended order for payment would be
made, and vour life would henceforth become a burden. Bank-
rupley through a motor smash may come to quite a prosperous
man in a twinkling of an eye. Worse Lo some men than crippling
or bankmptey would be the consciousness that helpless women
and ehildren were reduced to poverty and suffering because the
delinguent had been unwilling to spare the paltry premium for
an insurance policy. Indeed, in view of the large number of
accidents that now oceur daily, a strong agitation is being made
Lo make insurance againsl thivd party risks compulsory.

It i best to take out o comprehensive policy with a reputable
company. Most insurance companies give no-claim bonuses, It
therefore does not pay to worry a company over trifling and
inexpensive details. All risks can be covered for a medium
power machine for about £6 per annum, and third party risks
alone for about 20s, Insurance companies raise the premium
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when pillion riding is indulged in, The insured should guard
against any conduct likely to invalidate his policy. All elauses
shonld be very carefully studied and complied with; otherwise
in the hour of need the insurance company will remain neutral
and repudiate Hability, citing as its reason the viclation of some
clause of its poliey by the insured person.
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CHAPTER IIT
DEIVING

Preliminary Instruction. At this point in the proceedings we
take it that the reader's mount has been fully equipped for taking
the publie highway, and is now garaged awaiting its first run on
the road. This flest teip Is always regarded by the * tyro " with
something approaching awe. Any preliminary nervousness, how-
sver, disappears almost instantly on taking the road, and con-
fidence is gradually, and then rapidly, acquired. Thereafter pro-
gress is very rapid indeed, and after about a dozen runs or so
the rider usually feels capable of undertaking his first long eross-
country trip, and begins to thoroughly enjoy the sport; for
motor-cycling is undoubtedly one of the finest tonics in the world
for the average man, distracting, as it doses, the mind from all
business and domestic worries, But the rider should guard
against becoming prematurely over-confident of his own abilitieg,
and keep his specd down fo reasonable proportions for some
considerable time. Failure to do this usually results in his having
some hairbreadth escapes, which quickly remind him that he
is yel a beginner, and that, if he pursues his suicidal tendencies,
he will be a beginner somewhere else. Indeed, very high speed
ghould not be indulged in until the subconscious mind can be
trusted completely to carry out the various museular control
movements automatically in the lightning emergencies which all
road users are bound to be confronted with, sooner or later.

We will now turn to the question of actually preparing for the
fiests Tun, which should be talen over a road well known to the
rider and comparatively deserted. Firstly, it is advisable to read
carefully through the maker's instruetion manual, carefully noting
and, il possible, memorizing the more important details, especially
those regarding gear changing; for the gear-box, remember, is
a very expensive item of the equipment, snd i=s subjeet to much
damage if improperly handled. Then place the machine on its
stand by releasing the latter from its clip with a amart blow of
the foot and by dragging the machine upwards and backwards
upon it. Pump up the tyres if they need it (they probably don’t),
and replenish the tanks. When filling the petrol tank, which is
the rear of the two, take care to use a good size funnel with gauze
filter; otherwise you may allow dirt or grit to find its wav into
the petrol system, and, perhaps, cholke a carburetior jet, though
bhis is unlikely, since there are fillers in the system itself. Always
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replenish the oil tank with the same lubricant., The A.J.S, Co.
advise the use of none bul the finest brand of oil for lubrication,
Any reputable oil firm will give the reader advice on the par-
ticular grade to use. The gear-box oil level should be ascertained
by removing the plug seen on the lefi-hand side of the gear-box
(gee Fig, 68). The chamber should be nearly full. Open the petrol
cock by pushing the press button forward, as indicated on the
cock itself.

Imbrication. All A_J.8. machines, without exception, now have
dry sump lubrication, so that no attention whatsoever is required
other than seeing that the oil level in the tank is kept to the
point marked thercon. When using the machine for racing, the
needle valve seen in Fig. 46 should be unscrewed one or two
turns. This feeds oil direct to the piston. On ALTS, molor-cyeles
designed prior to 1828, Pilgrim mechanical pumps were fitted,
supplemented by an auxiliary hand pump. In this case one in-
ereases the supply by rotating the regulating disc on the side of
the pump in an anti-clockwise direction 44 in. at a time, or
giving o separate charge of oil from the auxiliary hand pump.
AN ENGINE BHOULD BE LUBRICATED SO THAT ON ACCOELERATING
A PUFF OF BLUE SMOKE ISSUES FROM THE EXHAUST. Once this
ideal iz obtained, leave the pump alone. While learning to drive,
the lower gears are used very much, and consequently lack of
good air cooling makes the engine rather hot. Therefore, before
setting out on the first 1an, it is advisable to give more oil than
would normally be given. To operate the hand-pump, depress
the plunger to its full extent. This fills the barrel with oil, and
the plunger, being spring loaded, will antomatically ascend, and,
while doing so, injects the oil directly into the crank-case. The
labricator can he put out of action by depressing the plunger,
and fixing it in its fully depressed position by means of the small
eateh provided for that purpose. In the case of a machine
equipped with band-pump only, a full charge should be given
every six or seven miles, and, when the engine is being unduly
worked, small injections should be freguently made.

Before actually starting up the engine, it is best to take a good
look oaver the machine and get thoroughly conversant with the
positions and actions of the various controls. Experiments may
afterwards be made with them with the engine running on the
stand.

The A.J.S. Controls. The reader should not merely content
himsell with knowing how the various controls worl, but he should
understand their exaet functions. He should also understand
the four-stroke principle which is described in the next chapter,
He will then not drive the machine like a Robot, but like an
intellizent being. It is a popular idea that motor-eyeling requires
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little intelligence, This is not so; skiliul driving requires deep
concentration and thought. In facl, nearly all the faculties are
brought into active play while driving a motor-cyele ; and hence
the satisfaction and pleasure that the motor-cyelist derives from
his pastime.

Motlor-cyele controls arve of two types: (1) engine controls,
(2) eyele contrals. The former are the most sensitive and impor-
tant ; they are analogous to delicate nerves which convey impulses

Fig, 20, Smowise THE MuCHANICAL Pusme ox a 1927 3490 m.r.
HE OvEREEAD ViLlve AJ.S. Exemse

Mechanical pumps of the Pilprim osalllnting plunger ty pe were ftted
to most A.F.5, machines manufactured during the period 1827-1025
inclusive,  There are, of conrse, numerous A..f.s. machines with this
type of lubrication system in nse, and in practios it functions very
wall, Asinthe case of the duplex pump, wsed in conneetion with the
dry sump system of the ** M "' serfes, the Pllgrim pump e driven b
a metal coupling oif the half-time shaft, 20-25 drops per minute
a good averago setting.  Great care should be taken wgen removing
tha timing gear cover to see that this loose coupling i3 replaced.

from the driver's hands to the interior of the engine. If the
reader has ridden a three-speed pedal cyvele, he will understand
the purposes of the gear-box, It is to be hoped, anyway, that he
has ridden a ** push-bike *'; for he will then have no difficulty
in balancing the motor-eyele straight away. Moreover, he will
have acquired some road sense which only experience can give.
A sketoh of the A.J.8. eontrols is shown in Fig, 30. The engine
controls are all mounted on the handlebars and comprise four
levers: (1) throttle, (2) air lever, (3) lever for advancing and
retarding spark, (4) exhaust valve lifter. The two carburettor
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The above fs applicable to models 33, M4, MG, and M12. ° Tn the case of

modals MA, M7, M8, MO, and ML0, the lay-out Ig similar exeaph that twist-grip

thrattle control I« provided and the spack lever replaces the throttle lover,

‘The contrels of M1 und M2 are the samo ud those {llustrated, exeopt that both

brakes nre pedal-operated and the exhaust valve lever 15 sltuated on the
right=hnnd side.
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levers are plaged (unless twist-grip control is fitted) on top of the
right-hand bar, the longer of the two being the throttle which
regulates the supply of gas to the engine, and the shorter one the
air lever, which likewise controls the air supply. Both controls
open inwards. They will be dealt with in greater detail in that
section of Chapter IV dealing with the Amal carburettor. The
exhaust valve lifter, which may be seen on the left-hand side, is
primarily intended as a decompressor for facilitating starting.
The magneto lever (the reason for whose existence is also made
clear in the next chapter) advances the spark by inward move-
ment. For all normal purposes it may be left on three-guarter
advance, except for starbing, when it should be fully retarded to
prevent the engine back-firing, and thereby delivering a nasty
blow to the foot operating the kick-starter. The npoviee may
therefore practically disregard this lever,

The cyele controls consist of the clutch, the gear-box lever, and
the two brakes. The front brake is seldom used, and for the
present may also be disregarded. The clutch is for coupling up
the engine to the gear-box. The general principle of the latter
should be thoroughly grasped.

Function of the Gear-box. This is made clear if the gimple
prineiples involved are understood. The reader will agree that
work done is proportional to horse-power developed (neglecting
transmission losses). An engine may be called upon to do the
same amount of work climbing a gradient a quarter of a mile long
as it does on a level mile. The essential difference is that the rate
of work is much grealer in the former case: that is to say, the
work is distributed over a shorter distance. Assuming the speed
of the motor-cycle to be kept constant in both cases, four times
as much work will have to be done in the same time. The number
of firing strokes in the case of a direct driven machine i8, of course,
the same in both cases, and therefore the power of cach stroke
will haye to be increased by enriching the explosive mixture, Le.
by opening the throttle, But suppose that the throttle is wide
open, and the output of wark does not exeead the load imposed by
gravity when climbing ; then, naturally, the machine will slow
up and probably stop. There is only one way out of the problem,
and that is to increase the number of power strokes until the
power oubput is quadrupled in the given time, This means,
incidentally, quadrupling the engine revolutions, This can be
done by incorporating a gear-box whereby the ratio of engine
speed to rear wheel speed can be varied at the will of the driver,
The principle on which all gear-box designs are based is the fact
that the larger the ecircumference of a rotating whesl is, the
greater is the speed of any point on that circumference relative
to the axial speed. Thus a combination of wheels or pinions can
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be areanged on a countershaft (le. a shaft between engine and
rear wheel) such that, by the engagement of different pinions of
varying sizes, variations of the relative speeds of engine and
rear wheel can be obtained.

That destructive weapon of war—the tank—is a good example
of how huge driving foree can be obtained from a comparatively
small motor by the employment of a sufficiently low gear. Up
to a point the brake horse-power developed is proportional to
the engine revolutions, or (to use an apparvently contradictory
statement) the power curve is a straight line. The reason for this
is apparent if & moment's thought is given to the subject.

The mechanical features of the A.J.S. three-speed gear-boxes
will be dealt with later. The novice is recommended to experi-
ment with gear changes on the stand with the engine eut off.
This may be done by moving the rear wheel and coaxing the
gears and dogs into engagement. But never force a gear into
engagerment. The gear-box 18 not designed for such lreatment,
and will not stand it for long,

Starting the Engine. We presume that petrol and oil cocks
are left open, For easy starting the throbtle sefting is important.
To find the correct setting, first shut the throttle and air levers
right bacl. Now open the throttle about one quarter of its
travel or less. In the case of twist-grip control the air lever i a
separate fitment. The twist-grip is operated by turning inwards
to open and outwards to shut., Shut the twist-grip right back,
and then open by a movement of one quarter the civeumferance
of the rubber twist-grip. I'or these settings to be correct thers
must be no slack in the controls ; that is to say, when the lever or
twist-grip is shut right back, a slight movement should begin to
lift the throtile; if it does not do so, the slack should be taken
up by means of the adjusting serew on the top of the carburettor
(the one nearest the ceylinder), Leave the air lever glightly open,
unless the engine is stone cold, when it may be necessary to close
it completely, The ignition lever should be retarded about one
gquarter or one half its travel, Before getting astride the saddle
satisfy yourself that the gear lever is locked in** neutral ** position
and flood the carburettor by ** tickling ' the needle for a second.
Now raise (he exhanst lifter and engape the starter with the right
foot (using the instep of the boot). Tumn the engine over several
times with the aid of exhaust lifter, thereby sucking the mixture
in. 1L is best to nse the lifter merely for overcoming compression,
T this is done, full suction will aceur on each inlet stroke, Should
the engine he very stiff, it may be necessary to prime it by opening
the cock on top of the eylinder, and allowing a fow drops of petrol
to enter by means of the small priming pipe provided. This
ghould free the *° gummed-up " piston. But do not prime unless
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abzolutely necessary., Ralsing the valve lifter will facilitate
priming, Then give one vigorous kick, dropping the exhaust lifter
just before the foot reaches the bottom. The engine should now
fire. Take the foot off the starter instantly it does so, but do not
allow it to spring back with a ‘' bang ' after starting the engine.
Bring the foot back with the pedal and thereby prevent a heavy
blow being given to the stop. If only a few muffled explosions
oceur, open the air lever slightly and also give more gas. The
engine will then fire instantly. No carburation difficulty is
experienced once the engine warms up. When the engine has
just started, never leave it running by itself. As soon as the oil
cireulates properly, and the engine gefs into its stride, the revo-
lutions will inerease greatly, and the throttle must be closed
accordingly. In regard to easy starting (as may be understood
by referring to the context and diagram of the Amal earburettor
on pages 75 and S0) it is essential to keep the throttle nearly
closed, 8o as to induce a high velocity air current over the smaller,
or pilot, jet. Under such cireumstances it is worse than useless to
attempt to start up with the throttle wide open.  Refusal to start is
always due to some definite cause, and repeated operation of the
kick-starter under the same conditions is futile, besides being very
exhausting and exasperating. Most modern machines, howewver,
are not addicted to starting trouble, except on rare occasions.
We will deal with these and their remedies later,

THE FIRST RUN

A tip worth taking herve is, ** Don’t go oub for a ten minute
spin ; stop on the road until you get the * feel ” and handling of
the machine thoroughly—even if vou do keep your lunch waiting."
You will then reduce to the minimum the time during which you
are a potential source of danger to yoursell and all other road
users, Now for the first run,

Standing on the left-hand side of the machine;, run it gently
off the stand with the engine still revving and the gear in neu-
tral., The machine will nndoubtedly, to the new rider, appear
at flest rather unwieldy. Therefore, stand close up to your
mount when wheeling it about ; otherwise you may find yourself
underneath the machine. Take things coolly, as though you
had driven all vour life, and, sitting on the saddle, raise the
cluteh and push the gear lever into low gear position. Then
engage the clutch by gently and slowly releasing the lever.
You will then move off. It is best not to place the feet on
the rests just at first, but to let them dangle on the road
roady to support the machine if you find balance difficult. Bub
place them there as soon as you feel able to doso. Bear in mind
that vou ean stop the machine instantly you are in difficulties
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by raising the exhaust lifter or declutehing, and applying the
brakes., Never attempt to use any of the gears without firat
declutehing., The noviee always gets the impression that he is
travelling very fast on low gear, and does not at first feel equal
to changing into '° second.”  Moreover, when c¢hanging, he feels
it imperative to look down at the gear quadrant to verify the gear
lever position, If the gears are fumbled, instantly whip out the
clutch and start afresh. It is advisable, therefore, to travel some
considerable distance on bottom gear, and practise going back into
“ neutral ' without stopping the engine. After getting accus-
tomed to driving on low gear, a change should be made into
“gecond ' on a picce of road with no cross-roads.  Speed up the
machine, and then throttle down, lift the eluteh, and push gear
lever into pozition, afterwards letting in cluteh again, It isworth
while, now you are getting *° warmed up," to go a step farther,
and get into top gear by repeating the former operations. Be
careful not to allow the engine to ** knock,"” which it will do if
driven too slowly under load, ° Knocking " is intensely injur-
ious to an engine, and iz usually due to pre-ignition. Therefore,
open the throttle to speed the engine up, and slightly retard the
ignition temporarily. It is always advisable to ease the clutch
a little until the engine impulses become uniform and smooth.
Onee in top gear, it will be found that riding is much sasier, and
yvou will now begin to acquire considerable confidence. The
pleagant ** zoom "' of the exhaust seems very stimulating after the
comparative clatter and * fuss ' that is noficeable when driving
on low gear. You will probably be tempted almost immediately
to open up a bit—even have a burst of speed. There is no harm
in this if the road is clear and straight ; but for heaven’s sake don't
do it if there is a suspicion of an obstruction ahead.  Also remems-
ber that you are driving a new engine (see page 53). When
slowing up, leave a good margin of =safety, On changing
down, the machine should be slowed up until it is travelling at
a speed at which it normally does on the gear that is about to
be engaged, and the engine must be revved up slightly. The
two engaging pinions will then be running at the same speed.
No changes down should ever be made while travelling over
156 m.p.h

It is a good plan now to draw the machine up by the side of the
road, light a cigarette, and have a short rest during which you
may give some thought to the subject of gear changing, and allow
the engine to cool before starting on the homeward journey,
which you will assuredly accomplish guite easily. On the way
back try and change gear without leoking down at the guadrant.,
When putting the machine away in its lair, be sure o leave the
gear lever in ** neatral,” and turn off petrol and oil cocks.
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Thig is about all that need be said regarding the first ran, We
will conclude this chapter with some general hints on driving, and
a survey of the chief dangers of motor-cyeling,

HINTS ON DRIVING

Use of Gear-box and Clutch. This has been dealt with to some
extent in the foregoing paragraphs, and the remarks there should
be carefully borne in mind, and if carefully observed should enable
perfect gear changes to be made. A few additional remarks
regarding possible abuses of the gear-box and clutch that may
unknowingly be commitled are added herewith—

Never employ a low gear for braking purposes ; that is to say,
never engage a low gear when travelling fast in order to pull up,
and do not use a low gear when descending hills, unless they are
quite out of the ordinary, for the internal expanding type brakes
should be capable of fulfilling all reguirements in this direction,

The machine should also never be run unnecessarily on low
gear. This gear is only provided for ease of starting and climbing
steep gradients, or when negotiating very heavy traffic demanding
a very slow rate of progress, Using the low gear unnecessarily
simply means extra wear and tear, high petrol consumption, and
shortens the life of the engine and transmission.

Never slip the cluteh as an alternative to gear changing. Pro-
longed sglipping under load will burn out the cork inserts. Maod-
erate slipping on the level at low spead does no hamm,.

Take care never to allow oil to find its way en to the cluteh
plates,

Tyre Inflation. BStrictly speaking, tyres should always be
pumped up o a definite pressure by consulting a pressure gauge.
On the Dunlop tyres, used on all A.T.8, machines, Schrider valves
are fitted, and a Sehrider pressure gange is obtainable. We lagy
motor-cyelists, however, seldom think about pressure ganges, let
aloné use them. The normal procedure is to give a kick on the
rear tyre, or press the thumb against it.,  With the rider seated,
the tyre should bulge slightly. This practice seems to give quite
satisfactory resultz; for after all, a tyre in good condition only
needs pumping up ahout onee a fortnight., The driver can soon
tell what is the best pressure, having regard to comfort. The
tyres, however, must not be soft, or rolling will occur on corners
and the covers will wear badly. Soft tyres are also liable to creep
and thereby cause damsage fo the inner tubes. If, on the other
hand, tyres are over-inflated, excessive vibration will result, with
horrible diseomfort to the driver., Tt is best to choose the
“happy medium.” Needless to say, the rear tyvre usually
requires more inflation than the front one. Well inflated tyres
have least skidding tendency, and produce the minimum amount
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of wheel slip at speed. Experience is the best guide for tyre
inflation ; 26-28 1b. for the front and 29-8381b. rear is recom-
mended by Dunlops.

“ Running in 4 New Engine. When an engine is aszsemblad
the bearings are made as tight o fit as is reasonably possible.
Owing to the crystalline nature of metal, an extensive and
prolonged smooth rubbing will compress the bearving surfaces of
the metal together until they attain a gluss-like uniformity and
hardness. Dharing the proeess, of course, a certain amount of play
arises in the bearings—just sufficient for good rnning fits.
Thercafter wear iz very slow. Bub imagine what will happen
if the bearings are straight away subjected to viclent friction and
heat. Instead of the surfaces acquiring a glassy surface, they will
rapidly wear down and become scored or abraded, and continne
to be rather soft. Ancther important point to consider is the
fact that until there arve good running fits throughout the engine,
oil will be unable to find its way about in any guantity over the
bearing surfaces, which in consequence will remain partially dry
if the engine is unduly worked, with the attendant danger of
geizure. Distortion through overheating is also liable to arisa.
Distortion is of two kinds—temporary and permanemt, If per-
manent distortion of the valve seatings takes place, an engine
will never be fully efficient afferwards. All A.J.8. machines
arp tested on the road at Wolverhampton before leaving the
manufacturers ; but as the mileage they do is not great, the rider
should therefore restrain his desire to drive the engine hard until
at least 200 to 300 miles on the road have been covered,

Keeping an Engine Cool. If an engine’s tune is to be main-
tained, it is essential not to overheat it., In spite of plenty of
evlinder finning, all air cooled engines are liable to become over-
heated, To prevent this the contrels should be handled carefully.

Always drive with the air lever of the carburettor open as far
as possible, consistent with even running, and the spark lever well
advanced.

After climbing o stiff gradient, never open out on the other side ;
allow the engine to cool either by raising the exhpust lifter, or by
nearly closing the throttle and opening the air lever.  The throttle
must not be completely closed ; otherwise no cooling air enters
the eylinder and the oil is liable to be sucked into the combustion
chamber by the vacuum thereby created which, of course, accel-
erates ecarbonization. Some of the bad effects of overhealing
have already been mentioned.

Methods of Controlling Speed. Speed may normally be con-
trolled in two ways—(1) driving on the throttle, (2) using the
exhaust lifter. The latier method is considered by most experi-
enged drivers to be atrociously bad practice ; for if the exhaust
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valve is held up while the throttle is left open enough to produce
a combustible mixture, it will be continually swept by a high
temperature flame, That this does happen is indicated by the
banging that usually occurs along the exhaust pipe and silencer
when this practice iz adopted. Mereover, the use of the exhaust
valve lifter necessitates complete removal of fingers from the
throttle, which is in itself dangerous. Driving on the throttle
has many points in its favour. Cloging the throttle exerts a
powerful braking effect, which can be used to advantage hoth
when driving on the level and descending hills. Indeed, the
really good driver seldom uses his brakes. He cultivates such
good judgment of speed and distance that he does not often
require them. An oceasional jab of a brake iz all that he needs.
A frout brake must never be used suddenly ; a skid will inevitably
ensue. The rear brake should always be applied first.

Cruising Speed. Every machine has what, for want of a better
name, may be called its cruising speed. By this we mean the
gpeed at which the engine runs most sweetly., It usually lies
somewhere between 25 and 30 miles an hour. The rider should
find out: what this speed is in the case of his own mount, and drive
most frequently at that speed.  If along life is desived of an ongine
it should always be driven well within ils maximum capacity,
that is to say, on about § throttle. In the case of most riders
there is not much danger of doing this owing to the winding
nature of the roads in this country. At 65 m.p.h. what appears
normally vo be a straight road often becomes suddenly inll of
nasty bends which have to be negotiated carefully. Nevertheless
it is easy to over-drive an engine in hilly districts, While on the
subject of gpeed we will deal with that so hotly-discussed problam,
" What is a safe speed P '  The answer to this question is, A
speed at which the driver has complete mastery over his mount
mm the given cirecumstances.” In many cases the man with
leather helmet and goggles hurtling along at 60 mup.h, is far less
dangerous than the sublime idiot who leisurely careers over minor
croga-roads at speeds varying from 15 o 20 miles an hour, When
somebody on the main road nearly dispatches him and himself
to eternity (the best place for him), he miserably complaing that
he was only doing 20 m.p.h.—20 m.p.h. across a main road | Such
people ought not to be charged with exceeding the speed limit,
but with attempted murder and suicide !  The anthor has had the
misfortune to run up agninst one of these maniacs, and realizes
the nasty sensations that surge up when crashing broadside on
into a vehicle, as well as the nasty repair bill that must inevit-
ably follow. A theory has actually been advanced by some
motor-cyelists that it is safer to take cross-roads at high speed
because there is less time during which you may hit anything
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coming across.  This line of thought is analogous to that of the
Trishman who, when stopped for speeding, said that he was racing
to get home as quickly as possible beeause his brakes had failed,
and he was afraid of smashing into anything | Comment on this
illogical and suicidal reasoning is needless,

Cornering. The art of cornering tokes some time to master.
We all know that for a bieyele or motor-cycle to get round a bend
fast without skidding it is neeessary that the machine should be
banked, i.e. the rider must lean the machine inwards towards the
centre of the circle. The reason for this is as follows—every
moving body posseszes momentum, and that momentum at any
given time acts in the direction that the body is moving at that
time. In the instance of a body describing a circle it is evident
that the body is continmally changing its direction (& circle theor-
etically consists of an infinite number of straight lines), and
consequently the momentum acts tangentially. Thus there are
resultant forces continually urging the centre of gravity of the
motor-cyele outwards from the centre, when rounding a bend.
But this can be counteracted by inelining the body and machine
inwards, A better method, used by all fast drivers, is to inecline
the machine inwards and the body outwards. Using this method
one may practically corner on the exhaust pipe. Make a habit
of alwavs cornering close in at the blindest part, and indicate
vour intentions well before actually turning off at a sharp bend,
It iz no consolation to be able to say that vou gave a hand signal,
after a high-powered car has buckled up your rear wheel. Never
omit to sound the horn at all corners, Sometimes it payvs to
awerve slichtly to the offside before approaching a moderate
bend al high speed, throtile down, and bank inwards, thereby
cutting the corner somewhat and at the same time keeping close
in. The throttle may be opened up again half way round the
hend,  This kind of cormmering, however, comes under the heading
of * stunt "' driving, which is not recommended to any bub the
experienced driver.

When cornering with a pillion passenger for the first time,
reduce speed well below that at which you generally take a corner
solo. Failure to do this will probably cause you {o deift well
away from your proper side of the road—a most risky procadure—
becanse you are afraid of banking too steeply, 1t is, undoubtedly,
unpleasant to bank steeply with a passenger riding pillion. We
will deal with pillion riding again later.

Left-hand corners demand special caution on the part: of the
driver of a sideear outfit. A passenger may assist the driver by
leaning in towarde the centre of the bend ; but do not adopt
ST aerobatic methods.  Your passenger might easily break
his neck against a lamp-post, 1o say nothing of the indignation

S——
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and terror that would be caused to any witnesses of the oceurrence,
The proper manner to navigate a sidecar round a left-hand corner
ig as follows ¢ approach the corner at a pace well below that which
safety requires, and open the throltle gradually and cautiously
on the bend ; the outfit will then pivot on the sidecar wheel, which
is precisely what is required. Conversely, on a right-hand corner
either c¢lose the throttle or apply the brake a little as the outfit is
actually swinging round the bend ; it will then pivot on the rear
wheel of the motor-cyele. Difficulty is often experienced in the
management of an emply sidecar while cornering. Ballast sub-
stituted for the passenger is of great assistance in this connection,

Hill Climbing. There are few hills likely to be encountered by
A.T.8. riders which present any serious difficulties. It is purely
a gquestion of making the best job of it, or in other words, a climb
that will not bring the blush of shame if there should happen to be
eritical motor-cyclists watching hill ascents, as is often the case,
by the side of the road, It is advyisable, before an ascent iz made,
to allow the engine to cool down very thoroughly first. TUnless
the road is notoriously bad, take a fast determined rush at the
hill, and get up as far as possible on top gear, Bub never allow
the engine to labour.  As the machine slows up it will be necessary
to give less air and retard the ignition gradually. Change fo a lower
gear instantly the revolutions fall seriously, and there is danger
of oversiraining the engine. Do not race the engine on low gear ;
for racing an engine takes more wear out of it than hundreds of
miles of normal usage,  If a bad pateh of road looms ahead which
will necessitate changing down again, change down before you
reach it. Choose your path carefully, and swing wide round all
corners that are not blind, It is preferable to drive at a good
gpeed on some bad surfaces. This also applies to driving on
“owavy U level roads. TG will be found that periodie * plunging '
does not then oceur. Sometimes spesd variations will also pro-
duce the desired effect. Having made a hill ascent, allow thea
engine to cool either by stapping it or by using the exhaust lifter
while descending the next hill.

Coasting. Running declutched down hill with engine stopped
iz very popular among riders. It cannot be denied that the
smoothness and noiselessness of it is altogether a delightful
gensation. This procedure, however, unless the hill be very long,
does not lend itzelf to cooling the engine very well ; and we must
assume that the driver has been climbing—unless, of course, his
garage is situated on the top of a hill. It is far better to use the
exhanst lifter or, if the hill is steep, to open the air lever and
partially close the throttle. When letting in the clutch again, it
is desirable that it should not be let in under full compression
with the machine travelling fast ; such action may result in a
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bad skid, and damage the rear tyre. Wait until your mount has
slowed up to about 20 m.p.h. ; then raise the exhaust valve and
let the clutch in gently ; when the click and whire of the valves
indicate that the engine is coupled up again, drop the exhaust
valve, The throttle heing only slightly open, the power strokes
will he resumed gradually,

Pillion Riding. We will not enter into the question as to whether
pillion riding is dangerous or not. Undoubtedly much depends
upon the qualities of the driver and the circumstances under which
it is undertaken. The fact remains that, as the law stands at
present, it cannot be prohibited, and, morenver, i& very popular.
We will, therefors, give a few hints which, if observed, will con-
tribute to safety,

1. The pillion rider should sit astride as close to the driver
as possible, s0 as to put the minimum weight on the tail of
the machine. Preferably he, or she, should hold the driver
lightly by the waist, and sit on the machine as limply as
possible,

2, Foolrests should always be provided for the Passenger.
The feet cannot then foul any of the mechanism, or interfere
with the stability of the machine,

3. The driver should not engage in protracted conversation
with his passenger while driving.

4. Tf the roads are greasy do not take a passenger on the back.
Crossing and recrossing greasy tramlines on top gear with a
passenger is a risky business. It is saler to engage a low Eear,
and place the feet on the road.

&, Never swerve or bank violently, two-up. The passenger
may get terrified, and cause a disaster by leaning one way or
the other,

fi. Never take a pillion passenger on a long distance night
run.

GENERAL HINTS

1. Use the hooter as sparingly as possible. When essential,
deliver two or three quick imperious blasts, and be always
prepared to stop abruptly. Sometimes it may be found essen-
tial to yell out to somebody rather than use the horn. The
language is usually highly coloured, but under such circum-
stances politeness is criminal, Always use the horn ab cross-
roads and eorners,

2. Always give hand signals, even if youn think you are alone
onthe earth.  If ahabit is made of it, you will give them instine-
tively. Remember, however, to give signals in ample time.
When stopping, either put your right hand up, as shown in
Fig. 31, or move the left hand up and down vertically, as many
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people do. In any ease make your intentioms elear, A signal
that is rarely used, but which is sometimes invaluable, is the
signal indicating that you intend to proceed straight aliead.
This should be given when vou are confronted wibh oncoming
teallic which doubts yvour intentions at a cross-rosd, In any
doubtful situation, instantly whip out your hand to show what
vou will do, and do it. Fvervbody knows the uttoer folly of
two people dodging each olher, On the pavement two pedes-
trians doing this invariably fail to clear cach

alher, unless one stops or gives way. |

4, Never hesitate. Do the wrong thing rather |mae
than run amock: You will then retain You
nerve and keep yvour wits about you.

4. Tf vou should have to choose between
killing someone or risking death vourself, do
not be a coward, but take the risk. Tt is
usually possible to slip backwards over the
carrier at the last moment. i

2. Approach eross-roads dead slow.

. Keep the eyes well ahead, By doing this
ik is often possible to see aver hedges traffie that
is rapidly approaching. The habit of taking o ., .. .

- S 2 . 2ot Fia, 32, Tux 1028
swesping survey of the view ahead iz invala- 348 wr. AJR.
able, and after a time becomes second nature, OvERREAD VALVE

7. Always remember that cows and sheat Encing
balieve strongly in obstriction.

#, Obey all special speed limits and notices (see Fig. 33) and
respect the while MHne,

By disregard of these you bring contempt upon motor-cyclists
as o body.

9. Never take things too fine. In ninety-nine cases out of a
hundred you will escape, but on the hundredth you may crash.
This particularly applies to ** cutting in."

10. When streets are greasy, give and take as much room as
possible. A side slip on the open road, at reasonable speed,
seldom does much harm: but o skid in front of a lorry means
either the hospital or the cemet ery. Therefors, never behave
rashly in front of heavy vehicles,

11. Always have afinger elose to the throttle and a fool ready
for the brake,

12. Always ensure that the oil tank and gear-box contain
suflicient lubricating oil,

ROAD DANGERS AND THEIR PREVENTION
Nowndays road dangers constitute a very real menace to life

and limb; but most of them can be effectively counteracted.
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Some are unavoidable, Others are caused by the selfishness or
inexperience of the drivers themselves,  The golden rule is this :
 Cultivate sufficient imagination to ride in a state of constantly
expecting the unexpected, especially over unfamiliar roads, and

L

Dangerous R.A.%Piné‘er‘ ﬁ
Corners. gn.

Motica,

>

fred

Speed Limit Sign. Read Prohibited.
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always assume the other fellow may do the wrong thing.”” He-
member that bad accidents always arise from some unexpected
or sudden incident, e.pg.—

A child suddenly darting across the highway.

Vehicles in front stopping suddenly (bewars four-wheeled
brakes).

Clars you are overtaking drawing out.

A gteam roller round the corner.

Uyeclists riding abreast the other side of o canal bridge.
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Speedman’s wobbla.
Sudden brake failure,

Snap of a throttle eable.

Attempted suicide by dogs, poultry, drunken men, old
ladies.

Skid of a motor-cycle in front.

Passengers dismounting from tramears.

Pedestrian stepping off the kerb with eyes skywards.

Man emerging from behind stationary vehiele,

There are a thousand and one other contingencies that the
mind can conjure up, any or all of which may arise in lightning
fashion, It therefore behoves the motor-cyelist to concentrate
on his job, and never to allow either his mind or his éyes to wander.
When driving in traffic, a glance to ascertain whether any blue
smoke is issuing from the exhoanst may easily cost a man his life.
Absent-mindedness in the professor's study is said to be a sign
of genius, but on the road it is a sure passport to eternily,

Skidding, Nerve iz the best antidote to skidding. A bold
rider seldom skids, and when he does he usually corrects it
Skids seldom occur on dry roads.  Too violent braking or cross-
ing tramlines in a timid fashion is usually the cause. Brakes
should be very gingerly applied on wel roads, and tramlines
should be negotinted fearlessly at a good speed and at a sharp
angle. A rear tyre with worn tread usually facilitates skidding.
Therefors, during the winter months, if the rear tyre is worn
badly, change it over to the front. This procedure iz recom-
mended, anyway ; for it enables the best tyre mileage to be
obtained. If a skid does oecur; instantly deeluteh and turn the
machine in the direction of the skid, braking at the same time.
1f you do not go over, earry straight on without stopping.

Animals on the Road. Animals that the motor-cwelist en-
countors on the road vary from small Pekingese dogs, complete
with pink ribbons, to vicious-looking bulls, The former may be
completely ignored, but the latter must be treated very cantiously,
If a fierce terrier, or an Alsatian wolfhound, leaps at you, it is
gafer to deal severely with it, rather than say, " Good dog,"” or
something to that effect. By this we mean throttle up and cither
kick out or land out with a elenched fist. This action is unlikely
to harm the dog, but the suddenness of it will momentarily deter
it from its canine instinets and will enable you to accelerate clear.
A dog jumping about under the front wheel is decidedly dangerous
and do not be afraid of accelerating, A dog can always get clear
of a single track motor-eyels, but not a car. A car driver should
always slow down, Stfaying cattle are sometimes encountered on
country roads at night. and the rider should be prepared to meet
with unlighted objects accordingly.

-
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: Always throttle right down when passing horses. If you are
ﬂlgnnllu:_l Lo stop and fail to do it you are violating the law. A part
from this, a horse is a very [aithful and intelligent animal, and
you have no right to frighten it by roaring past. Such action is
contemptibla,

Dazzle. When driving by night, cars with glaring headlights
are flw;l_!miLlj‘ met. TIf the eyes are allowed to faes such lights,
the pupils contract to such an extent that temporary blind-
ness ensues immediately after the lights have passed. This
is very dangerous if there is any traflic immadiately ahead of
you. Make it a rule to keep the eyes foeused on the ground
in front, 4 and ‘' concentrate' them at the moment of pass-
ing, This should entirely eliminate what is usually called
i Elajr.zln.” It is purely a question of using a certain amount of
will power and commonsense,

Fog. Only one other man fears fog more than the motorist or
'I'I'|.1:|tc:r:|:}‘i‘.li.~st, and that is the air pilot. To him fog is trul ¥
appalling, and he always chooses a landing ground instantly he
realizes that fog is accumulating. The motor-gyelist, however,
need have no such qualms—at the worst he can garage his mount
and complete the journey by bus or rail—for he can throttle down
1.:'“ the merest erawl.  When a fog is coming on before dark, it is
imperative not to waste a second during daylight if bound on a
long run with little prospect of “ getting there by any other
means. There are three reasons for this (1) Az spon as the ground
temperature falls on the approach of night, the fog will rapidly
thicken, (2) lights in fog ars worse than nseless for picking out one's
way, (3) the fog will drive most road users off the road. and there
will be little likelihood of any assistance fortheoming, should rou
have any trouble. If engine trouble should develop just bedore
dusk, you will have to do one of two things—either work like a
Trojan and get the engine running again, or abandon all attempts
to proceed farther. Driving long distances in thiclk fog requires
all the courage and nerve that you can summon up. If a vehicle
.:;.he:ml is making good progress, follow its tail light. It is aston-
ishing how a man can steer his machine dead straight, so long as
he has a senee of dircetion, even though he may be unable to see
the road at all. In some cases frost-coverad telegraph wires show
up above a low Iying fog and give considerable assistanca, Sim-
tlal‘]}' tranilines are very useful. A dense fog is often accompanied
by lclebmmd roads.  Driving on an icebound and forbound road
by night is not one of the best forms of amusement,  Skilful use
of the throttle has to be made to eliminate wheel spin, and brakes
have to be used super-cautiously, Driving in fop, in spite of its
dangers, has atfractions to some people. It undoubtedly Lests
to the utmost the deiver's abilities and endurance, .

’

DRIVING fi3

GENERAL REMARKS

Obey the law not only in letter but in spirvit, and be courteous
to all other road users, Never pass by a stranded motor-cyelist
withoul asking whether you cannot assist. Nothing fills a rider
with such disgust as for men to roar past when it is obvious that
tho driver requires help. Tt may be only a specilal size spanner
that he requives ; but stop to inguire, Hemember, the modern
motor-cyele is a ghastly thing to push up hills.  Troubles that may
beset the rider are many, but, actually, troubles are few and far
between. All possible troubles are fully dealt with in Chapter V1.
After considerable experience on the road the driver can tell by
Lhe sound and bhehaviour of his engine whether it is running as it
sghould, and can diagnosc trouble instantly it opeurs. In fact,
the machine bhecomes an open book to him, and he never lets the
idea of getting stranded enter his head ; also he feels confident
of rectifying any trouble that may oceur. Ewvery engine has a
personality of its own which only the driver who has studied it
understands, and it will only give of its best to Lhis driver.

Road Acecidents. To conclude this chapter the author feels he
must exaphasize the very real need for the eultivation of driving
gkill and road sense among all motor-evelists,  Statisties of road
accidents for the past year, recently issued by the Ministry of
Transport, and which the author has before him as he writes these
words, make appalling reading. No less than 5,000 people met
their deaths on the road in 19283—an average of fifteen per dav,
Altogether there were about 150,000 accidents known to the
police as compared with 40,000 in 1918, Thus in ten vears road
accidents have practically guadrupled. and the proportion of
motor-cyele aceidents does not show in a favourable light. Some-
thing must be done to stop this wanton destruction and maiming
of human beings! It is your bounden duty as an A.J.5. motor-
cyclist to see that you do not contribute to the list of killed and
injured on the roads of Great Britain during the fortheoming
vears, when motorists and motor-gyelists will become more and
more numerous.  emember A, T Btevens & Co. I8 not a muni-
tion factory. It is a firm which builds high grade motor-cyeles
for pleasure and happiness! ‘

Finally, a word of advice. Should wou or somebody else
receive a severe abrasion or cut, remember that clear petrol is a
marvellons antiseptic and will ward off the danger of loek-jaw.
But do not use Ethyl for medical purposes, The application of
tetra-ethyl of lead is not beneficial o Che huaman body—in faet
it iz harmiful, if not polsonons.
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CHAPTER IV
HOW THE ENGINE WORKS

I¥ these days, when the internal combustion engine iz of such
vast service in so many spheres of locomotion—when it provides
the motive power for airways that are rapidly spreading through-
out the world, when it is mechanicalizing great armies, and when
it iz giving millions of people the facilities for enjoying healthy
recreation in the way of motoring, yachting, and other sports—
there are, perhaps, fow people whe have no glimmering as to how
the four-stroke internal combustion engine works, N evertheless,
in a book primarily designed to meet the needs of the novice, o
brief explanation of the behaviour of the four-stroke eycle engine
can gearcely be omitled.

During the titanic struggle in Europe, which waged incessantly
from 1814 to 1918, the petrol engine progressed by leaps and
bounds. This was brought about through dire necessity. The
belligerent which had the mastery of the air was at liberty to
bomb and photograph every part of the anemy’s lines, and to
wreak havoe and destruction miles in their rear. Thus the
frantic race for supremacy in engine design went on yvear affer
¥ear, for the performance of aeroplanes depends largely upon the
weight/horse-power ratios of the engines installed. But the
fundamental principle upon which the four-stroke engine works
has not altered one iota, and probably never will, True it is that
wonderful inventions are made from time to time—take, for
example, the Constantinesco Torque Convertor—but basic prin-
ciples remain unaltered. Those who have some knowled ge of the
** Otto,” or ** four-cycle ” stationary gas or oi) engine, start with
a considerable advantage in the study of the petral motor, becanse
the principles involved are identical in each case, althongh the
mechanieal differences are very great.

THE FOUR-STROKE ENGINE

Coal gas and several other gases become explosive when mixed
with certain percentages of air (or oxygen), the percentage varying
with the particular gas used, and, to a lesser extent, with the
character and temperature of the atmosphere, so that a certain
gaseous mixture imprisoned in a space (called the combustion
chamber) will, if ignited, exert a pressure in all directions due ta
the rapid riss of temperature on combustion s and here it is well
to impress upon the reader the fact that all internal combustion
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motors are heat engines, ie. they derive their power from the
intensely rapid production of heat at the moment of ex plosion ;
and it should further be noted that the more rapid the ignition,
and the more complete the combustion, the greater will be the
power of explosion.  Strictly speaking (turning to the ridiculous),
an H.E. bomb iz a heat engine—an engine capable of vast
destruction, including itself |  To effect complete combustion it is
essential that the mixture is correct. In the case of the petrol
engine, a good explosive mixture contains by weight about 93
per cent of air and 7 per cent of petrol. Any variations from
this proportion will result in the combustion being incomplete,
or glow, In the latter case the mixture will burn rather than
explode—after all, the only difference between burning and ex-
ploding is that intensely rapid burning generates great heat in
an infinitesimally small period, with the result that a loud bang
{ealled an explosion) cecurs when the hot exhaust SREES COme up
against the atmosphere. The importance of having complete
combustion will be seen later. Incomplete combustion neces.
sarily entails a considerable loss of power.

A crude illustration of the basis of gas engine or petrol motor
construction may- be given if a coffee canister with tight-itting
lid be imagined to be filled with the explosive mixtu re, and by
some means the contents ignited : the result would be that, the
pressure in all directions being equal, a violent explosion would
hurl the lid far away ; but if for that loase lid we substitute the
piston 4, Fig. 34, a close sliding fit in a fixed cylinder B, the
piston being directly coupled to a crank ¢, by a connecting rod
1), the shaft B, on which the crank is fitted, will now have
reciprocatory movement of the piston transfarmed into rotary
movement of the shaft, and, at the moment of explosion, the shaft
will begin to rotate. Suppose the shaft ¥ is attached to a
wheel F ealled the flywheel ; then this wheel will be set in rota-
tion also. Being purposely made heavy, it will go on spinning
for some time —in faect, if there were no friction it would go on
for ever—owing to the kinetic energy it derives from the initial
explosion by virtue of its inertia, and will cause the piston to
reciprocate in the cylinder, It can clearly be seen that the piston
makes two strokes for every revolution of the flywheel. Tet us
assume that the explosion has just occurred, and that the piston
after reaching the bottom of its stroke, is ascending again. Imag-
ine a valve at the top of the eylinder to be open during this stroke.
Then the produets of combustion will be swept out of the cylinder
Similarly it is easy to see that, if on the commencement of another
down stroke, a second valve opens admitting an explosive mix-
ture, while the first valve closes, the cylinder can be recharged
with gas during this down stroke, If, on again reaching the bottom

|
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of its stroke, both valves elose, the charge of zas will be trapped
and compressed during the ensuing upward stroke ready for the
next explosion. Thus, clearly, the flywheel can he made Lo rotate
continuously, so long as provision is made fap supplying the
explosive mixture and eausing a spark to take place at the right
time. The explosive mixture is supplied by what we ecall a

Fia. 84, Disonay Tervsruarrsag How A Prstow (A}, Stiping 19
UYLINDER (B), RoTATRS THE FrywHEEL (§)

carburettor, and the spark by a magneto. We will for the preasnt
confine ourselves to a more detailed description of the four-stroke
eyele. Lot us refer to Fig. 35, which illustpatps the ecycle of
operations very clearly.,

Two valves are iitted in the eyvlinder head, namely, the infel
valve and the exhaust valve. When both these valves are closed
upon theirseatings, the space above the piston is a sealed chamber.

n the AJS/Matchless Egroups - do not resell
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If the inlet valve is open, the eylinder is in communication through
the induclion pipe with the carburcttor. [If the exhiaust valve is

(3) Firing

(4) Exhaust.

Frz, 5. Toe Prisorne op THE Forr-Sinoxe Exaiye

open, the eylinder is in communication theough the eehast Lipe
with the silencer,

We will now suppose that the piston has just reached Lhe top
of its strake aftep sweeping oub through the open exhaust vilva
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the hot gases left in the eylinder after a firing stroke, During
this upward stroke the inlet valve has, of course, remained closed ;
for otherwise the hot gases would have had access to the car-
burettor via the inlet valve, with dire consequences that may be
left to the imagination. The two valves are open and closed at
the correct moments by cams upon the half-lime shafts driven by
gearing off the engine shaft at half engine
speed, Fig, 86 illustrates how a valve
tappet 4 is operated by a cam X, with
rocker (7, on a half-time shaft 0, driven
by a gear wheel E, off the engine pinion
F. See also Fig. 87,

As the piston reaches the top of its
“ gweeping-out,”’ or exhaust stroke, the
exhaust valve closes, and a moment
afterwards the inlet wvalve opens. This
is the point from which we shall assume
our four-stroke cyele to begin, and we
shall consider exactly what happens dur-
ing the four strokes which take place
before we arrive back to the starting
point and begin a fresh eycle. The four
strokes are called the induclion stroke,
the compression stroke. the firing stroke,
and the ealioust stroke.

B 1. Induction Stroke. The exhaust valve
has now closed, and the inlet valve has
opened. The downwardly moving piston
has to fill the space behind it with air.
This produces an intense draught or
suetion through the induction pipe and
carburettor. The blast of air sweeping
Fro. 36, Vaove Cam  over the small aperture, or ‘' jet,” fo
AoTIoN which a supply of petrol is constantly
fod, causes o fine jet of petrol to rise
like a fountain in the carburettor. The fountain resolves
itself into spray, or is ‘* atomized,” and the * mixture,” con-
gisting as it were of air converted into a fog by the tiny petrol
particles, passes along the induction pipe into the cylinder. If
the induction pipe is warm the fog may, of course, evaporate
hefore it reaches the eylinder, a true mixture of air with the petrol
vapour being then supplied. In any case the fog will be evap-
orated by the warmth within the eylinder itself. At the end of
the downward stroke of the piston the inlet valve closes, and
the eylinder becomes a sealed chamber containing the explosive
mixture.

- - --__-__._._._._.....-L-..._..........
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9, Compression Stroke. The crankon the engine shaft, assisted
by the flywheels, passes over its dead point, and the piston com-
mences its upward stroke, The well-fitting piston rings prevent
the escape of the mixture on charge into the erankease chambers,
and the charge undergoes compression. The amount of com-
pression cffected during the stroke depends, of course, upon the
design of the engine, that is to =ay, upon the relative volume of
the whale eylinder when the piston is at the hottom of ils stroke
to the space left above the piston when it has reached the top of
its stroke. This is called the compression ralio. (Gaszes; as we
all know, are heated by compression, and consequently, if a gas
is quickly compressed fo, say, onefifth of its original volume, its
pressure is increased considerably more than five times. As a
result, the pressure at the end of the compression stroke in an
engine having a 5 : 1 compression ratio is well over one hundred
pounds to the square inch.

3. Firing Stroke. We have now reached the moment at which
the charge is to befired. The inlet and exhaust valves are closed,
the charge is fully gompressed, and all is ready for the explosion.
This, of course, is bronght about by the properly timed passage
of an electric spark between the electrodes, or points, of the spark-
ing plug. It might be supposad that this spark should occur
just as the piston reaches the top of ite compression stroke. This,
however, is not the case. The correct time for the spark depends
upon the speed at which the engine is running. The reason for
this is clear when we consider that no explosion—not even the
explosion of cordite in the breech of a howitzer—is absolutely
instantaneous. In the ease of an explosive mixture of air and
petrol vapour, the explosion takes quite an appreciable time, and
there is a lag, so to speak, between the passage of the spark and
the moment when the exploded charge reaches its maximum
temperature and pressure. If, therefore, the engine is running
fast, the ignition must be so far advanced (i.e. timed to take place
early) as to allow the maximum pressure to oceur when the piston
has only just passed over its dead point, When ignition timing
is correct. the maximum pressure may be taken ns about 4560 1b,,
and the average pressure during the working stroke asg about 100 1b.
per sguare inch. Of course, if the ignition is too far advanced,
the exploding gases may administer a blow on the head of the
rising piston, and produce a lenock. The phenomenon of knocking
is very curious, and is often the subject of heated argument.  1f,
on the other hand, the ignition is not advanced proportionally
to the engine speed. the full pressure will not be reached until

the piston has moved an appreciable distance on its downward
stroke, and some of the energy of the explosion will be lost.
If by some mischance a gross error of timing were made in
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Lhe direction of retardation, or lateness, so that the piston had
moved far down the eylinder before the explosion oceurred, the
mixture would burn slowly instead of exploding, there would be
little power, and the exhoust gases would be still flamife when
they were finally allowed to escape, so the exhaust valve would be
liable to be badly burnt. Tt is for a similar reason, namely, slow
and imperfect combustion, that a weak mixture, containing an
excess of air compared with the amount of petrol present, may
cause burning of the exhaust valve., This effect of a weak mix-
ture sometimes appears to the novice rather paradozical. In
point of fact, of course, the whole object of the internal combus-
tion engine is ficstly to develop heat, and then to convert it into
work. If through the use of an unsuitable mixture, or by faulty
timing of the ignition, the working conditions of the engine are
gsuch that the heat cannot entively be transformed into work,
we got the dual conditions of (1) loss of power, and (2) an excess
of heat in the exhaust gases with econséquent damage to the
exhaust valve during the exhaust stroke,

4. Exhaust Stroke. The exhaust valve now opens, and the
products of combustion are ejected from the cylinder into the
exhaust pipe and silencer by the ascending piston. After under-
going cooling the burnt gases are now finally allowed to escape
into the atmosphore.

THE PRINCIPLE OF THE CARBURETTOR

The problem of perfect carburation is a very eomplex one, and
as vet unsolved, for it is dependent on many factors, The chief
difficulty which presents itself is the constantly varyving engine
speed and load. A certain mixture of petrol vapour and air is
only suitable for an engine running at a certain speed and with a
certain load, and should the speed or the load wary, the mixturs
ghould also be varied to meet the new conditions. TUp to now it
has not been possible to construct an instrument which will pro-
duee the necessary alterations exactly, and the best carburetting
system is, therefore, a compromise. Other complications intro-
duced are : the temperature of the engine and of the air, density
of the atmosphere, and guality of the fucl. Petrol spirit used for
ordinary motor work is a doubly distilled, deodorvized spirit, of
about -700 specific gravity, derived from crude petrolenm.  Other
fuels, however, including benzol and parafiin, may also be used,
but are not satisfactory except in the case of henzol, which is
commonly used. Discol is frequently used for racing purposes. ®
It is essential that a high-speed engine should run on a fuel having
a high degree of volatility.

The carburettor ia an afomizer, and its duty iz to convert liguid
petrol into a mixture of air saturated with the finest particles of
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fuel in the right proportions under all conditions ; the eorrectness
{approximate) is aftained by either automatie, semi-automatic,
or copntrolled means, In the case of the Amal carburettor {(see
page 78], used on all A J.8, machines, the action iz semi-auto-
matic, The general principle on which all carburettors work will
now he reviewed.

It has been found by experiment that the most satisfactory
way of encouraging petrol to evaporate is to drive it under pressure
through a very tiny hole, called a jet, and the process is assisted
by heating the spraying device, Owing to the proximity of the
carburettor to the combustion chamber, ample heat is, of course,
condueted to it via the induetion pipe, onee the engine has warmed
up. In practice it is not common to employ forced induection,
or supercharging (i.e. to blow the mixture into the cylinder).
Moreover, it is entirely unnecessary for normal reguirements in
the case of motor-cycle engines.  The powerful suction through
the inlet pipe on the inlet stroke ean be relied upon to atomize the
fuel completely.  Let us refer to Fig. 89, which shows the salient
features of a carburettor in action. It will be obzerved that the
petrol level in the jet must be below the orifice at the top ; other-
wize the petrol will overflow and eause flooding of the carburetior.
The level iz automatically regulated by the action of a fioal
attached to a spindle, which operates a needle valve, thereby
cufting off the petrol supply immediately the level in the chamber
reaches the height of the jet orifice.  On the downward stroke of
the piston, air is sucked in through the air intake, past the par-
tially open throtile, which is a closely fitting hand controlled
glide, operating up and down in a barrel, past the jet, past the inlet
valve, and thenee into the eylinder, The extremely high velocity
air current that must obviously sweep over the jet causes the fuel
to issue in a =mall fountain, and simultaneously causes the spirit
to be atomized and diffused with the air rushing in towards
the combustion chamber. This, briefly. is the principle of the
carburettor.

Actually, no carburettor is by any means as simple as that shown
in the diagram, for consider the failings of such a carburettor.
The rider will wish to vary the spged of his engine to meet various
eonditions 3 he could do so by opening or closing the butterfly
throttle valve or gos tap shown in the diagram. But, unfortu-
nately, petrol and air are dissimilar vapours, and do not respond
evenly to varving suctions ; so the carburettor illustrated will
give a mixture of different propartions for every throttle setting,
and since petrol and aiv are only highly explosive when mixed
roughly in the proportions of 13 : 1. only one of these settings will
be correct.  This might work tolerably well in the case of a sla-
tionary gas engine with a governor, but would be quite hopeless

HOW THE ENGINE WORES T

for all locomotion purposes, Thus it is essential to be able to
control the gas and air independently. This can be done by
having two slides working independently-—one for throttling thee
air intake and one for throttling the entry to the induection pipe
isee Fig. 43). Hence, although the air intake may be fully open,
a high velocitiy air current over the jet can still be obtained with
the gas thrattle only slightly open. And so the amounts of gas
and air ean be varied at will to suit the conditions,

The various refinements and complications that are incorpor-
nted in all modern proprietary carburettors (including the Amal)

ol
“OMEh Infet Vatve,

Vapour msed Cylimclen.
with Air,

Fig, 3%, loivsteatine Prixcirrs o Tas CARBURETTOR

are designed to (1) make the mixture as homogeneous as possible,
(2) simnplify the control, (3) enable automatic slow running to be
obtained, (4) enable settings for special purposes to be made.

THE IGNITION SYSTEM

The High Tension Magneto. This (a Lucas om all ALJLS.
machines) is so called because, unlike an ordinary dynamo, it
generates a small current at a very high voltage. An experiment
that demonstrates this very convineingly(?) is to place a finger on
the plug terminal while the engine is ** ticking-over.” "The instru-
ment is very complicated, and requires very delicate handling
when heing taken to pieces ; no amateur over dreams of diszecting
a magneto, Mapgnetos of to-day are extraordinarily relinble
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mnstruments, and seldom give trouble.  When trouble does arise,
it can usually be located in the contact breaker (see page 105),
and ean be remedied easily by almost anyone.  Therefore, we
will conclude this ehapter with fhe briefest deseriplion of the
magneto, and how it works.

The magneto primarily consists of three parts—(1) the armetirs,
(2)a " 1" ghaped meagnel, (3) the contact breaker.

The armature comprises an iron cors or bobbin of ** H " sec-
bion, on which are two wwindings : flestly, a shovt winding of [airly
heavy gauge wire, and secondly, on fop of the former, a very big
winding of fine wire. The first winding 15 known as the primary
and the second as the secondary.
The armature, which can rotate on
ball bearings, is placed such that
P on rotation it periodically cuts
across the maguetie field of the
magnet, and creates a current in the
primary winding, Incidentally, the
contact breaker forms part of the
primary circuit. This current, how-
i ever, iz at a very low voltage—far
Fis. 40. Posrrion oF Magsero and away too small to produce any-

ARMATURE WHEN CoNTacrs thing in the nature of aspark. But

Smovtn OrEs if a break is suddenly caunsed in the
primary by separating the platimmn

contacts when the current is at its maximom flow, a high voltage
or tension current will be instantly indwced in the secondary
winding—sufficient to jump a small space, if the circuit be in-
complete. In this eirenit the sparking plog is included, and
things are so arranged that, in order for Lthe secondary cireuit to
he complete, the eurrent must jump across the electrodes of the
plug, or, in other words, a spark must occur.  Now in the case of
a single ecylinder engine, the points in the rotating contact
breaker separate once in every armature revolution (there being
one cam only), and the armature to which the contact breaker is
fitted being driven off the exhaust camshaift by sprockets and
chain (see Fig, 64) runs at half engine speed : that is to say, a
“ break " takes place once every two engine revolutions, i.e. four
strokes of the piston.  Flence if the initial * break " be timed tao
oeccur when the piston is at the top of the compression stroke, all
ithe other ** breaks " (and therefore sparks) will oceur at this point
also, and thus the engine will go on fiving correctly. Besides the
* break " being timed to take place when the pistonizin a certain
position (which we eall ** timing the magneto,"” see page 105), it
must also be timed to oceur at the moment when tho bobbin is
having the greatest effect on the magnetic field (see Fig. 40},

] by
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This, of courae, iz allowed for in the desien of the magmneto, and
does not really concern the reader.  Also, it is essentinl that the
primary circuit should be complete (ie. the contacts must be
properly closed) bhoth before and after the ** break,” which
should be of very short duration.

The earm risyg. against which the cam of the contact breaker
works, can be rotated by handlebar control through about a0%,
thereby giving means of advancing and retarding the spark.

The condenser is a deviece for the purpose of eliminating ““arefng,’
and the distributor, a * brush " mechanism for distributing

31N
Hizh Teasion -/'?parmg Plug
Calfector &
.
prmaﬁy Lortact

 Winding Armatune Breaker,  Cam Ringd

Segondary .
Winding E S 4

Fia. 41, Maoxero loximion Winiss DirierAm

the H.T. current collected off the slip-ring (which is connected
to the secondary) and to the H.T. plug leads. A distributor is.
of course, liled only in the ease of twin and multi-cylinder
engines,

For convenience in enabling the reader to obtain a better idea
of the relation between the various parts and how they function
as & whole, a wiring diagram of a simple magneto ignition system
is given on this page. This diagram, if studied ecarefully in con-
junetion with the above general description of the H.T, magneto,
should give an excollont idea of how that instrument, so often
regarded as a complete mystery, operates. We will not enter
into details of the method of construction since, as previously
poinfied out, beyond attention to the contact breaker (see page 105)
the motor-vyelist is never likely to have cause to tamper with
the magneto and is certainly ill-advised to do so.  Ho much, then,
with regard to the generating portion of the ignition system.
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Passing veference has been made in respect of the ** vesults ™' end
of the gystem, i.e. the sparking plug. This small member requires
and| deserves some further consideration. 1t is astonishing how
efficient modern sparking plugs are, considering the enormous
heat they arve subjectod {o, and the millions of hot sparks they
are called upon to deliver during their working lives. The ** ex-
pectation of lite™ of the present
plug is nearvly double that of plugs

made a fow vears baclk.
F The Sparking Plug. The pur-
pose of the sparking pluog is to
provide at rvegular intervals o
Sspark in the combustion chamber,
The electric current: for this job
is menerated, as we have seen, by
the mamnela. Fig. 42 shows the
construction of o typical plug.
That shown is partly sectioned.
It comprises a piece of insulating
material £ held in a metal support
consisting of the plug 4 and the
glaind nut & which are locked to-
gether firmly and screw into the
eylinder head, Down through the
centre of this insulator (usually
mica, poreelaio, orsleatile) passes
athin metal vod D which is known
asthe centre elecirode. Toits nupper
end is attached a terminal 2 which
holds fast the FLT. *° juice ' wire
from the *f mag " At its bottom
end are placed elther one or tawao
earthed electrodes (the plug shown
has twa) m close contact with, but not touching, the central
olectrode. Sparks jump from the centre to the earthed electrodes
a8 goon as a current of sufficient voltage to jump the gap at the
electrodes is generaled by the magneto. Clearly, the gap at the

electrodes is of great importance (see page 104).

Acecording to whether there are one or two earthed electrodes &0
iz the sparking plug known as a °° single point " or a ** tweo point. "

SOME A.J.S. MECHANICAL DETAILS

The Amal Carburettor. This instrument, which replaces the
Rinks used on ALJ.S. machines last vear, and a deseription and
tuning hints of which we have retained in this volume for the
benefit of those not fortunate enough to get hold of one of the

Fre, 42. A TYPIOAL BSPARKLING
Proa

¥

.

HOW THE ENGINE WORES ikt

latest ALT.5. 'buses, combines the best and most useful charac-
teristics of both Amac and Brown and Bavlow instruments. It
ig thus a thoroughly * brainy ' job, and gives remarkable results.
n the followinge page is shown a section view of the Amal two-
lever garburettor, and its working will now be described. It is
presumed that the reader is cognizant of the prineiple of the
carburettor already clearly set forth. Space and time will there-
fora not be wasted in proffering redundant information on the
action of the Noal, ete.

In connection with the float chamber of the Amal it should be
pointed ont that alteration in the float position can only have
detrimental results.

Referring to the sectional diagram which illustrates the con-
struction, 4 is the carburettor body or mixing chamber, the
upper part of which has a throtlile valve B, with taper needle €
attached by the needle clip. The throttle valve regulates the
quantity of mixture supplied to the engine. Passing through the
tihrottle valve is the air valve D, independantly operated and
serving the purpose of obstructing the main air passage {or start-
ing and mixture regulation. Fixed tothe underside of the mixing
chamber by the union nut ¥ is the jet block F, and interposed
between them is a fibre washer to ensure g petrol-tight joint. On
bhe upper pact of the jet block is the adaptor body I, forming a
clean throngh-way., Integral with the jet block is the pilot jet .7,
supplied through the passage K. The adjustable pilot air intake
L communicates with a chamber, from which issues the pilot
outlet Meand the by-pass ¥. The needle jet O iz serewed in the
underside of the jet block, and carries at its bottom end the
main jet . Both these jets are removable when the jet plug 6,
which bolts the mixing chamber and the float chamber together,
is removed. The float chamber, which has bottom feed, consists
of a cup £ suitably mounted on o platform 8§ containing the
Hoat 7" and the ncedle valve {7 attached by the clip V7. The
float chamber cover B has a lock screw X for security.

The petrol tap having been turned on, pelrol will flow past the
needle valve U7 until the gquantity of petrol in the chamber R is
sufficient to raise the float . when the needle valve [T will
prevent o further supply entering the float chamber until some
in the chamber has already been used up by the engine, The
foat chamber having filled to its correct level, the fuel passcs
along the passages theough the diagonal holes in the jet plug 63,
when it will be in communication with the main jet  and the
pilot feed hole K the level in these jets being, obviously, the
gamie as that maintained in the float chamber,

Imagine the throttle valve B very slightly open.  As the piston
descends, o partial vacuum is ereated in the carburettor, causing
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Fic. 43. Becriomat VIEW oF AdMAL Two -LEVER UARBURETTOR

This carburettor ks now fitted to the whole of the ALJT.S. range and replaces

the Binks model, The manufactucers of Amac, B and B, Binks carburettors

have now amalgamated, and tha Amal carburdtfor 15 their lateat achievement.
Amal-Bioks, Amal-B and B designs can still be obtained

—
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a rush of air through the pilot air hole T and drawing fuel from
the pilot jet J. The mixture of air and fuel is admitted to the
engine through the pilot outlet M. The guantity of mixture
capable of being passed by the pilot outlet M is insuffcient to
run the engine, "This mixture also carries exoeess of fuel, Conse-
quently, before a combustible mixtare is admitted, throttle valve
B must be slightly raised, admitting a further supply of air from
the main air intake. The farther the throttle valve iz opened,
the less will be the depression on the outlet M, but, in turn, a
higher depression will be ereated on the by-pass N, and the pilot
mixture will flow from this passage as well as from the outlet 4f.
Asg the throttle valve is farther opened the fuel passes the main
jett P, and this jet poverns the mixture strength from seven-
eighths to full throttle, For intermediate throttle positions the
taper needle € working in the needle jet (116 the poverning factor.
The larther the throttle valve is lifted, the greater the quantity
of air admitted to the engine, and a suitable graduation of fuel
supply is maintained by means of the taper needle. The air
valve ), which is eablo-operated on the two-lever carburettor,
has the effect of obstructing the main throughway, and, in conse-
guence, ingreasing the depression on the main jet, enrviching the
mixture,

Tuning and maintenance hints will be found in Chapter V.

The Binks Carburettor. The carburetlior (see Fig. 44) consists
of a vertical barrel divided into two vertical chambers.  The main
airway through the carburettor passes at right angles through
these two chambers, st through the main jet chamber and then
through the pilot jet*thamber and onwards into the engine.  The
pilot jet chamber containg o ** D ' shaped throttle working up
and down, the main jet chamber is like a kevhole containing a
plinger to vary its area, and the plunger is operated from the
handlebar. The two jets, having their orifices at the bottom
instead of at the top, are of the non-spilling type, and are very
difficult to choke up. The outlet of the main jet is considerably
above the petrol level, consequently its action is delayed until the
pilot jet has effectually started the engine going. The pilot jet
ig situated underneath the ** 1D ' shaped throttle, so that as the
throttle is closed the area in which the jet is placed is redueed.
A ribbon of air passes under the throttle and across the jet, so it
is easy to see that as the throttle is closed the rush of air across
the jet, instead of being lessened in intensity, is maintained ; the
volume, however, is reduced. The more the throttle is opened
the hipger is the arca in which the pilot jet finds itself, and con-
sequently the suction is lessened, because the throttle has receded
from the jet plute. The air proceeding to the pilot jet goes through
the main choke tube, but at small throttle openings the velocitiy
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of air around the main jet is o slow that the jetis scarcely affected.
However, as the throttle is opened wider and the suction ig
increased, the main jet comes into operation automatically, Again,
the wider the throttle is apened the bigger is the air blast an the
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Air Control

Mitted Nut for
detaching slides

Floatcham .If&er-

Cowar |
Aip fntake ﬁ 1

ﬁ;gxeﬁ Lﬂ— M s
E_Ih__ I

Elodt " =

Valve ﬂ

Fig, 44, SecTioxar View oF Binks CARDURETTOR

main jet, yet the intensity of the suction on the pilot jet is
lessened.

A see-saw action takes place on the two jets, because the closing
of the throttle lessens the suction on the main iet and increagses
it on the smaller jet, and vice versa. Tho pilot jet, however, is
always in action if the engine is running., Two suitable jets in
the carburcttor, the pilot jet being much the smaller, give a
practically automatic range of mixtare. The air lever operating
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the plunger in the main choke tube rectifies the mixture as neces-
ity arises. A few minutes’ thought about the functioning of the
carburettor reveals the secret of slow running, namely, the fact
that a minute quantity of air is drawn at a vary high velocity
across a tiny jet, thus ensuring that the petrol supplied is properly
atomized, Power is obtained independently by having a big
jet in the large choke tube, so that there iz no sacrifice in hav-
ing obtained good slow running. One of the many convenient
features of this carburettor is that when elosing the throttle to

Fri 4d. Draoras oF A8, Dy Sh‘.’ﬂﬁ.l."]‘lllh:h TN
(2ee nlso Figa. 4 and 403

run in teaffic the misture is practically antomatic, and there is
no need to fiddle about with the air lever to keep the engine
running evenly and guietly when declutehed.

The Dry Sump Lubrication System. IHitherto it has been the
practice for the A.J.5. concern to fit to all production models an
engine lubrication system, comprising a Pilgrim mechanieal putmp
(see page 40) gravity-fed from the oil compartment of the tank,
and an auxiliary spring-loaded hand pump, or in some cases a
hand pump only., Thiz svstem has worked pretty well, but its
day is now definitely past. [Dhring the past couple of years a
new and infinitely better svstem of lubrication has been evolved
and perfected by the experimental and research department, and
it is known as the A0S, patent dry sump lubrication. The first
machines fitted with this system were overhead valve racing
machines, and these, later on, were followed by the now famous
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camshall models. Various races were enterod, including the
T.T. races, and the fanctioning of the lnbrication ca refully noted.
andl various minor defects afterwards remediod, with the result
that to-day it is well-nigh porfect after a few initial cligsappoint -
ments, and is standardized on all models,
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Fio. 48, Cur-away View or OJLV. Enaxe, ssowise
TRE OIL CIRCULATION

The essential difference between the dry sump system and
obher methods is that in the former case a large gquantity of oil
18 I continuous circulation throughout the engine and tank,
while in the latter case only a comparatively small volume of oil
at any given time is cireulating. Chief among the advantages
aceruing to the new system are the following:  (2) No attention is
required by the vider other than maintaining the oil in the gseparate
tank mounted on the rear down tube al the correct level,

S —
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() Buperior cooling of Ghe engine lubricant is obtained. (¢}
Simple means for filtering the oil and preventing the rapid aceu-
mulation of pulverized carbon deposits can be provided, (d) There
is no possibility of the engine being greatly over-piled sinee the
sump remains practically = drey,” @l superfluous oil being returned
fo the tank by the duplex pump. (¢) Oil copsumption remains
remarkably low, due to a minimum of leakage or combustion
taking place. So much, then, regarding the merits of the system.
We will now inguire into the construstion and working of the
A8, system. This is shown diagramatically in Fig. 45, while
Fig. 46 shows how the oil eirculates through the engine. The
" heart ' of the circulation system is the duplex pump D driven
by a metal coupling X, (Fig. 64) from the half-time shaft.
Lubricating oil from the main tank A is drawn via the pipe €,
after passing through the filter 2, into the pump itself and thence
projected along pipe # to the near side of the engine. It then
passes down through a channel in the crankease and is forced,
under pressure, into the hollow mainshaft (see Fig, 46) along
which it travels to the all-important big end roller bearing. This
it very thoroughly lubricates as the oil cozes out and drips upon
the flywheels which, by centrifugal foree, splash it upon the
cylinder walls. 0il mist, in fact, penetrates throughout the
working parts. 0il is also pressure-fed to the timing case. Tt
should be noted from Fig, 46 that by rotating the needle valve,
seen on the left, a few turps, lubricant can be fed divect to the
eylinder walls via a by-pass. This. however, is only intended for
fast racing work. All lubricating oil, af* - _Hecting its purpose,
eventually drains to the bottom of the sumy., thence to be returned
to the pump via the pipe & (Fig. 45) after passing the second
filter . TFinally, it is foreed under pressure up the pipe I and
back into the tank again to be recireulated ad infinitum.

It is interesting to note that of five A J.8. machines with .S,
lubrieation, entered for the 1929 International Six Days Trial,
not one failed to secure a gold medal. This speaks for itself,

The Three-Speed Countershaft Gear. Fig. 47 illusteates the
gear-box used on the 3:49 h.p. machines. A similar type of
gear-box is employed on the whole of the A.1.8. range. On the
heavier machines, however, the gear-boxes are slightly more
robust, likewise the clutches ; otherwise they are identical.

Suppose the clutch sprocket (12) (driven off the engine sprocket )
to be in motion, and the clutch plates pressed up against the
cork -ingerts by the pressure of the clutch spring (14).  Let us
consider what happens, The high-gear dog wheel (3) and the
gear-box sprocket (7] cannot move relatively to one another, but
both are free to rolate by means of o common sleeve upon the
matnshaft (5). Then clearly no positive motion is imparted to
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either of them by the mainshaft itsell. At the other end of the
mainshaft ?'s the low-gear dog wheel (10}), free to rotate upon the
shaft and in eonstant mesh with a pinion which, together with

two others, is rigidly fixed to the layshart (6). Now the layshaft

pinion is also in constant meshwith the high gear dog wheel, and
(the two pinions being of the same size) the gear-box aprocket will
rotate ot layshaft speed whenever the layshaft is in motion. This
i equivalent to saying that the ratio of the speed of the gear-box
sprocket to that of the cluteh sprocket is proportional to the
ratio of the mainshaft to layshaft speed. Tt is perfectly obvious

15

Fra. 47 Toe AJ.8. Geran-Box

1. Clutch operating lover 9, Sliding slesve

2, Clotoh push rod adjusting eorew 10, J.nw-giin.riduﬂ wheel

4. Ol fller cap 11, Cluteh fixed plate

4, Ol level indicator 12, Clutch sprocket recelving drive
b, Mainsheft from engins

6. Layshnit ) 13, Footatarter ratchet  wheel (the
7. HPIHR(‘-} for transmitting deive to rear nosition of this has been changed)
- Wi 14. Cluteh spring

3, High-gear dog wheel 156, Cluteh spring adjusting nut

that in the case illustrated, assuming the sliding pinion to be
moved slightly to the right, the layshaft is not set in motion ; the
mainshaft alone revolves, carrying with it one pinion alone,
namely, the sliding pinion on the splined mainshaft, which is nof
in mesh with any other pinion. This means that we are in neyfral
or that no pears ave engaged.

It will be observed that all pinions on the mainshaft have deg
clutches which can be engaged by the sliding pinion: also it may
be noted that the sliding pinion may be put into mesh with one
pinion on the layshaft. Take the case now of the dog on the
sliding pinion being engaged with that of the low-gear dog wheel,
Then clearly the layshaft will come into action, and, of course,
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the gear-box sprocket will rotate at layshaft speed.  In this case
the difference in diameter of the low-gear dog wheel and the lay-
shaft pinion will bring about a considerable reduction of speed
to the layshaft relative to that of the mainshaft.  This means that
the clutch sprocket will revolve much faster than the gear-box
sprocket (whenee the main drive is taken), or, in other words, we
are in {ow gear.

Let ns now assume that the sliding pinion is moved to the laft
and put into mesh with the central layshaft pinion, as actually

Fig, 48, Tioe Twix Bearmxo Coxspormse-Rop MoUxNTING OF
Twix CyLinpeER 7890 5P, MopELs

illustrated in Fig. 47. Then a reduction in gear also tokes place,
but nof so great ; that is to say, we arve in middle gear.

Suppose, finally, the sliding pinion is brought right across until
the dog engages with the dog on the high-gear dog wheel. Here
again the layshafl remains idle, and the gear-box sprocket
becones locked to the mainshaft, which, of ¢ourse, involves their
simultaneous rotation at the same speed ; there is no gear reduc-
tion in the gear-box at all, and so0 we have high gear.

The foregoing should leave no doubt as to how the varying
goar ratios are obfained. The illustration also clearly demon-
gtrates the clutch operafion (see also page 116); the lever (1), con-
trolled from the handlebars by Bowden cable, operates a plunger
which relieves the pressure exerted by the coil spring 14 against
the clutch plate, therehy freeing the clutch sprocket, which can
then rotate independently of anything else. The actual control
of the sliding pinion is not shown, buf follows orthodox practice.

1
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T'he ratehet wheel 13, between the clutelh and cluteh spring. is
forfengagement with the kick-starler quadrant. It should be
noted here that the kick-starter operation has this year been
modified in that the quadrant operates o ratehet wheel placed on
the gear-box side of the cluteh, not as shown at 13 i1 Fig. 47,
which illustrates o 1028 mear-box identical except in this respoct.

The Shock-Absorber. A metallic shock-absorber is fitted on
the engine shaft to ** smooth-out ' the engine torque at low

Fria. 44, Tk New A8, Frang oF WELDLESS
HE "M Quarity SteEn Toneg

revolutions: I such a device were not fitted the periodic impulses
that would occur in the drive when the engine was firing at low
speed on top gear—in fact, all gears—would resuli in great harsh-
ness and derious wear throughout the transmission, guite apart
from the unplessantness of driving such a machine, In the case
of belt driven machines a shock-absorber is not reguired, for
the flexibility of the belt itself satisfies all requirements in this
direction,

The following iz a brief outline of the prineciple. On that por-
tion of the engine shaft inside the chain case two members are
fitted, incorporating dogs or cams.  The outside member is keyed
to the engine shaft, and is held up to its work by a spring and lock
nut, The member consisting of the chain sprocket is free on the
shaft, and can move in either direction ; but in deing so, it
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naturally tries to foree the outer member away by reason of the
doglike formation of the two respective fages,  Thus the * bite ™
of each engine impulse is partly abzorbed in compressing this
spring when the load is very great. as in the case of starting off
or when travelling at low speed on top gear. In other words, it
smoothes out the engine torgue,

It iz obvious that the shock-absorber functions mestly at low
speed and least at high specd, which, naturally, is what is wanted.

Fia, 60, Tog Comroxest Parrs of THE Hean BraRe

'he amount of ** back-lash ¥ is, of course, limited by a stop,
Needless to say, the clutch also functions as a shock-absorber,
itg offectivencss in this respeet depending largely upon its adjust-
ment and manipulation.

Quickly Detachable Rear Wheels. One of the ountstanding
features of the A.J.S, machines during the past fifteen yvears has
been the patent detachable wheel which enormously simplifies
tyre repairs. In the case of the twin cylinder engined mounts,
M1 and M2, both front and rear wheels are detachable and inter-
changeable, The simple means of removing these wheels will
be Tound in the next chapter, on UOVERHATUTING,

¥ 5301
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CHAPTHER V
OVERTAULING

Ir a machine is to be kept in efficient condition and its deprecia-
tion and repair bill reduced to the absolute minimum, il is éssen-
tial that the rider should devete some considerable time to ils
periodic overhaul. Overhauls are of two types—(1) the complete
overhaul, (2) the ordinary overhaul., A complefe overhaul is
usually undertaken once every 8,000 miles, or about once a year.
This overhaul should be treated serionsly, and the whole machine
should be dismantled cornpletely, Every component should be
cleaned, gerutinized, and, if necessary, replaced. The engine and
gear-box must, of course, be removed from the frame for this
operation, Hpecial points to be noted in the complete overhaul
are seb out herewith—

Frame, Alinement, existence of flaws or cracks, play in spring
forks, looseness of steering head, wear caused by friction of all
attached parts, condition of enamel.

WHEELsS. Condition of balls, cones, and cups, truth of swheels,
alinement, loose spokes, condition of rims, wear of tyres.

CiratNg,  Hxcessive wear, cracked or broken rollers, joints.

Ixcive.  0il leaks, compression leaks, main bearings, valves,
valve guides and tappets, overhead valve rockers, valve springs,
valve seats and faces, cotters, condition of eylinder bore, piston,
piston rings, play in big-end and small-end bearings, timing wheels,
shafts and bearings, cams.

GuARs. Condition of teeth on sprockets and pinions, damaged
ball races and loose parts generally,

The examination should also include all control rods and
cables, tank filters, clutch and brake linings, ete. To sum up,
everything should be dismantled and readjusted,

An ordinary overhaw! should be undertaken about every 2,000
miles. This should comprise decarbonization of the engine, valve
clearance adjustment, adjustments of contact breaker and plug
points, valve grinding, general lubrication, and sundry adjust-
ments.

Apart from these overhauls the rider should make a point of
regularly going over the various nuts with a spanner. Vibration
frequently loosens them. All working parts must also be kept
well lubricated (see lubrication chart, Fig. 51), and odd adjust-
ments made as they are needed. The rider who eallously runs
a machine until ** something happens ™ is asking for trouble and,
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moreover, will assuredly get it ! If a machine is properly over-
hauled and cleaned the owner will be amply rewarded for his pains
by the machine piving long serviee, perfect ranning at amall cost,
Overhauling is by no means as tedious a business as appears on
paper 5 experience and common sense soon enable all overhauling
to be done rapidly and easily, as it is required. For the gnidance
of those who are not vet proficient in the art of overhaunl, or those
who wish to have a work of reference, we will conclude this chapter
by giving detailed instructions appertaining to all types of over-
haul of A.J.5. motor-cycles.

Cleaning. Cleaning the machine iz highly important : it is a
necesgary preliminary to overhaul,  If neglected it renders over-
haul difficult and results also in great deterioration of the plating
and enamel, and the machine soon becomes shabby, and its market
value rapidly falls. After a dirty ride in wet weather cleaning
may occupy at least an hour, It entails the use of stiff bristle
brushes and paraffin for removing the filth from the lower part of
the machine, together with cloths, leather, and polishes for the
bright upper surfaces. On no account should the machine be
left. soaking wet overnight. A serious amount of rusting may
oeour. I the rider has not the time available for svstematic clean-
ing, the machine should be thoronghly greased all over befors use.

Valve Clearance. In order that the valves shall seat properly
at all engine temperatures it i3 necessary that clearances should
exist between the valve stems and the rocker studs or tappet heads,
as the case may be, when the engine is hot.  The clearance should
be checked now and again with the feeler gauge on the magneto
spanner, although it is unlikely that adjustment will be required
unlesa the valves have been ground-in or the engine partly dis-
mantled. Inthe case of a new engine, however, the clearance will
increase until the engine has been thoroughly run-in. Fig. 52
illustrates the point where the clearance should exist (') and the
means of adjustment (4) in both 8.V, and O_H.V. type engines.
This clearance should be -006 in. and <008 in. in the case of the
inlet and exhaust valves respectively with a kol engine,  In the
case of the O.TL.C. engines the clearances should be with a eold
engine 016 in, and 018 in, The clearance of the exhaust valve
is slightly the greater beeause this valve is subjected to greater
heat, and accordingly the stem expands somewhal more than
that of the inlet valve. To check and adjust clearances proceed
as follows—

Turn the engine over until compression is felt ; then raise the
exhaust lifter and turn over a trifle more until the piston is at the
top of its stroke. Before checking the clearance make gquite sure
that the exhaust valve lifter is not determining in any way the
position of the exhaust valve tappet head or rocker gtud, There

.
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should be a small interval between the time when the litter is
raiged and the tappet head or the OH.V. rocker commences to
move. If this is not 8o the rocker in the timing case will not be
resting onits cam. If the valve clearances are not correct this must
ba rectified. Inthe case
nf the 5:.V. engine, hold
the tappet head with a
spanner and loosen the
lock-nut ( B) below with
another spanner: now
SCIeW up or unscrew the
tappet head until the
correcl clearance is ob-
fained, and retighten
the lock-nul.,

Check agnin aller
tightening the nut. In
the case of the O.JLV. I
and OII.C. engines, A RANHMTHATTI
loosen the lock-nut ( 7) Side Valve Engdine
on the rocker atud
securing the adjustable !
grub screw ( A}, adjust
the latter, check the
clearance st (), and
retighten. Check again
afterwards. T is worth
while adjusting the
valve clearances care-
fully, for excessive clear-
ance will produce noise
acoompanied by con-
siderable loss of power,
while insufficient clear-
ance may cause actunl
damage to the valves. |
ezpecially  the exhaust .

\';H\'c, n; well as loss of Overhead Valve Engine.

power. In the case of Fic, 2. Varvi CLEARANCE ADJUSTMENT
the O H.CLengines valve

clearances are comparatively large due to the fact that as the on-
gines warm up the clearances deercase instead of increase, as they do
with the 5.V, and O.H. V. power units. An approximate setting can
be obtained by screwing the rocker stud up with valves closed until
contactis felt, slackening off half a turn and lecking in position. 1t
is, of course, much betber to oblain the exact setbing with a gauge.

R R R BBBEEDNZZD
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Decarbonizing the Engine. After abount 2,000 miles on the road
the exhaust note becomes * woolly,” instead of being a crisp
“ park,” and the engine sluggish and very prone to * knock."”
These symptoms clearly indicate that the time has arrived when
the engine must be decarbonized, that is to say, all carbon deposits
on the piston head and in the combustion chamber must be
removed. Carbon deposits, ineidentally, are due to three things—
(1) incomplete combustion of fuel, (2) earbonization of road dust
entering the cylinder, (3) burnt lubricating oil. When decar-
bonizing it always pays to inspect the valve faces and scats, and
grind in the valves if necessary. In any case, removal of the
valves ennbles the combustion chamber and also the ports to he
very thoroughly cleaned. Before decarbonizing, it is first neces-
sary te remove the eylinder or eylinders, as the case may be ; but
whether the engine is a single 8.V., a twin 8.V, or an O.H.V. or
0.H.C. model, the procedure is much the same.  Overhead valve
maechanism iz apt to frighten some people, but actually there is
nothing in it at all. All AJ.S. engines, unlike many of their
contemporarics, have detachable eylinder heads. This greatly
facilitates cylinder removal ; there is no expert juggling required
to get it off. Furthermore, the valves may be attended to, if
desired, without disturbing the eylinder at all, for the head can
he removed complete with valve mechanizm,

Removal of Cylinder. Firsily, disconnect the ILT. lead from
the sparking plug terminal and remove the plug itself. Dis-
connect the inlet and exhaust pipes, and get them and the gadgets
attached to them well put of the way, Both the induction pipe
of the carburettor and the exhaust pipe have union nut connec-
tions. and these nuts can be undone by means of special * hook ™
spanners in the tool kit. In the case of the twin cylinder engine,
these operations—in fact, most operations—will have to be
performed, of course, on each cylinder. If the reader’s mount is
of the OLHLV. type. it will now be necessary to remove the tappet
tubes or push rods, and to this end the special extractor tool must
be used after fivst taking off the ¢overs by undoing the lock-nuts
and telegeoping them. ‘The end of the tool is arranged to fit oyer
the rocker adjusting screw (see Fig. 53) in such a way that by
pressing the tool handle down it compresses the valve spring.
Press down on this tool and seize the base of the tappet tube with
the other hand. The tappet tubes may then be withdrawn by
litting them off their hollow eups.  The rocker-hox should now
be removed by unscrewing the four pins. holding it in position,
and drawing it off the cylinder from the right-hand side, With
the O.H.C. engine (Fig. 7) remove the sam box in a similar
manner atter taking off the cap and split fixing nul on the cam-
shaft. While removing the cam box an assistant should hold

. ——————— # i
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and steady the chain-wheel, Next remove the bolts holding
down the eylinder, and remove the latter. fare should be taken
to relieve the pressure evenly on both sides while tensioning the
bolts. The head can then be removed by inserting a screw-
driver, or similar tool, between the top ovlinder-fin and head.,
prising wpwards the head parefully off the barrel on both
gidos,

When the head is removed it is a simple matter to draw off
the eylinder barrel. When doing this the engine should be tumed
over until the piston is at the lowest position of its stroke, and the

Fio. 53 Tue AJS. Tarrer TUsE EXTRACTOR

barrel gently slid off, care being required to pl‘uvent-‘l,hc lcgnse
piston falling sharply against the connecting-rod which mu_%htr
damage or distort the piston skirt. While i.rl!l‘ﬂlﬁg.t-hﬁ engine
support the chain wheel with the fingers, or & suitable instrument,
permitiling of its unobstructed rotation, On no acvount allow _H:_e,:
chain wheel to fall out of the chain, Use the special supporting
tool., Having removed the cylinder, wrap a clean rag round
underneath the piston, g0 as not to allow dirt or foreign matter
to enter the crankease. Remember, that should you by some
mischance allow even the smallest article to fall into the crank-
pase (which the author confesses to having done once) it may b
necessary to take the engine right cut of the frame in order to
pxtract the offending article. Anyway, fishing for a small nut
with a piece of wire is at the hest of fimes depressing, especially
om a fne afternoom! Hefore actually starting to remove any
carbon the piston should be taken off. 1% iz desirable to mark the
interior of the piston to ensure its correct replagement.
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Piston Removal. On all ATS. engines the pudgeon-pin is
of the “ floating * type, and is secured in position by Lwo small
retaining springs, one on each side. These springs fit into recessed
rings in the piston bosses, and to be withdrawn must be squeezed

Fia, 64. Removive Cyrinpgn HEAD OoF THE 8.V, Braive

together with the special pliers provided. Afterwards the
gudgeon-pin may be pushed out from the drivingside. The piston
can then be removed from the connecting-rod.

Removing the Valves, Valves of the side-by-side type can be
removed, if desired, without disturbing either the eylinder head
oreylinder.  All that has to be done is to take out the valve caps
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and place the hooked end of the special valve estractor on the
top of the valve, nsing the valve cap spanner, which fits the
bottom of the hook, for the necessary leverage fo lift the valve
gpring to allow the cotter to be withdrawn, The valve can then
be pushed up and drawn out of the head via the valve cap aper-
ture., Remove the other valve similarly, Remember that valve
eaps are most readily removed with the cylinder head in situ,

Fra, §0. THe A0S, OH. Varve Exrwaoron

In the case of the engine with overhead valves it is necessary
to remove the cylinder head entirely from the engine to cnable
the special valve extractor to be used. This is a clamp-like tool
for extracting the valves readily. For portability the tool is
made to fold up. Tnfold it and place the end opposite the scréw
over the upper vilve spring cap in the manner illustrated on this
poge. Serew up until the point of the serew presses inside the
hollow of the valve head. Hold the cylinder head firmly, keep
gserewing, and it will be found that the spring is compressed.
Then the two small split cones can be taken away from the recess
in the valve stem. and the valve may be withdeawn. Repeat this
operation for each valve. When removing valves, note whers they
come from and replace them in the same order, The yvalves are
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interchangeable, but it is hest not to change them about unless
NOCESSATY.

Ramuving the Carbon. Procure an old serew-driver, or similar
tool, and scrape off all carbon from the piston head.  The latter
may then be polished with very fine emery cloth, but do not touch
the sides of the piston at all. * If the deposit i8 very hard it may
Lie necessary to allow the piston to soak in paraftin in order to
soften the carbon. Now scrape off all deposits in the cylinder
head, being careful not to serateh deeply the walls of the combus-
tion chamber during this operation. Incidentally, it should be
mentioned that carbon deposits form less rapidly on smooth
surfaces, and therefore it is worth doing the job thoreughly, On
no account use emery cloth or, indeed, any abrasive on either the
combustion chamber or ovlinder walls, Any abrasive particles

Fra. 68, Disciaw [LLUSTRATING HOw Varves Becoue Pookeren
AFTER FREQUEST HRECRINDING

left would cause very serious damage in the event of their finding
their way between the piston and cylinder. Chip off all deposits
around the valve pockets and the ports, afterwards wiping all
surfaces over with a clean rag slightly damped with paraffin,
The valve seats and faces should now be inspected,

Grinding-in the Valves. Should the valves or valve seats show
signs of ' pitting,” the valves will have to he ground-in. This
requires considerable paticnce and care, We will deal first with
the 8.V, type of cylinder head, Stufl a rag into the combustion
chamber to prevent dirt getting in, and then Place the head firmly
on a bench with valve seats uppermost. The best. preparation for
valve-grinding is one of the ready-made compounds such as
Carborundum. This is supplied in two grades, coarse and fine.
Smear the valve face lightly with a little of the coarse Carbor-
undum paste, and insert the valve on its seat. Only use a little
of the compound at a time. Now oseillate the valve repeatedly
under moderate pressure with the aid of a serow-d river or ascrew-
driver blade gripped in a brace. TLift the valve at intervals, and
turn it round a few degrees before dropping it again, Remove it
at intervals, wipe and inspect the face. If there are atill signs of
©opitting," apply more paste and carry on. When there is a
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bright, ring contact all the way round, and the little brown or
black pock-marks have disappeared, the valve is a good fit again,
and may be refitted. Tt is a refinement to finish off with a fine
grade of abrasive, or even with rouge or metal polish. After
grinding-in both valves, carefully remove every particle of abra-
sive from the eylinder head, Never attempt to grind-in a very
badly pitted valve ; it should be veturned to the makers to be
refaced.  To grind-in such a valve effectively would canse Very

Fra. 58 Usivog vae AJ.B. Varve Gainnmvag Toorn

bad wearing down of the valve seat, and would ultimately result
in the valye becoming * pocketed,” with consequent loss of power
(zee Fig. 581,

Girinding-in overhead type valves iz very similar to the pro-
cedure described above ; but, of course. the valves, inatea.q of
being pressed down upon thelr scats, have to be pulled up against
them, For this purpose a special tool is provided (see Fug, 68).

Having ground-in the valves and thoroughly cleaned out all
dirt and abrasive, as well as any fluff on the valve seats, proceed
to replace the valves and valve springs, together with the valve
caps or rocker mechanism, as the case may be. When r_epla.cmg
valve caps, smear a jointing medium, such as * Meta.leatrm:," on
the threads, also see that all copper asbestos washers are in sound
condition. WValves should be replaced in their correct places.
The colonr of the steel usually indicates which is the exhaust
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valve. As a rule this valve is rather blue. I it is greatly dis-
coloured it i3 a sign of overheating having occurred.

Examining and REemoving Piston Rings. The piston rings are
the main guard of the eompression. They must, therefore, be
full of spring, free in their grooves, and set with their slots equally
apaced round the piston, i.e. at distances of 120°.  If all the rings
are bright all the way round they are obviously being polished
agrainst the eylinder walls, and are
perfect, and should be left alone. 1,
on the other hand, they are dull or
stained al some points, they are notb
in proper contact with the walls of
the eylinder. Perhaps they are stuck
in their grooves with burnt oil, and
will function properly if the grooves
are cleaned. If wvertically loose in
their grooves or very badly marked,
the rings must be renewed. Piston
rings are of cast-iron, and being of
very small section must be handled
very, very carvefully. If not, they
will certainly be broken. They can-
not-safely be opened out wider than
Frz, (0. How mo Remove  will allow them to slip over the erown

THin freces of Steef
/ 4 4

-

Frston

Praror. Ruos of the piston. Therefore, to put them
The above is the accepted — on or remove them requires the in-
gpecial tool available sertion of small strips of metal, about

+ in. wide, which are placed in tha
manner illustrated by Fig. 60. When fitting new piston rings,
thoroughly clean the grooves into which they fit. as any deposit
left at the back of new rings forcez them out, and makes them
too tight a fit. Paraflin usually loosens stuck piston rings.
Piston rings are made to very accurate dimensions, and it is
very bad practice to attempt to “ fit "' oversize or undersize
rings nnless you know exactly what you are doing, Lapping-in
oversize piston rings is a skilful job, and unless the slot sizes are
oxactly right the rings will not function well, and may even pro-
duce an engine ‘' seizure.” Therefore, always use piston rings
guarantead to be of A.J.S. mannfacture,

Lubricating 0.H.V. Rockers. The rocker gear can be inspected
Ly removing the inspection cover, but this need not be taken off
in order to lubricate the upper ball joints of the push rods. In
the centre of the cover will be found a ** Tecalemit ** grease gun
nipple (see Fig. 5). Grease should, with both valves closed, be
foreed through this nipple when it will antomatically find its way
to the two ball joints.
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Cleaning the Outside of Cylinder. Rain and heat soon mindce
the outside of an air-cooled eylinder look red and rusty. This
does not affect the running, but does not improve the appearance
of the machine, and to a very small extent reduces heat radiation.
To remedy this the eylinder head and the cylinder radiating fins
should be cleaned with a stiff brush soaked in paraflin, and after-
wards painted with cylinder black. There are plenty of such
compounds on the market,

The Sparking Plug. Thoroughly elean the sparking plug with
petrol and serape the elecirode points lightly with a sharp pocket-
Lnife, afterwards checking the gap between them, which should

Sparking Flug

7

Gap between
Electrodes=rsoin

Fig. 01, DiachaM InivsroaTiie REACH OF Sranme Pruc

be about &, in.  The reach of the sparking plug is also of import-
ance. It should be set as shown by Fig, 61. 'The sparking plug
should be frequently inspected. 1t is susceptible to oiling-up.
Reaszembly of Engine. After all this has been done, the engine
may be reassembled. Care should be taken to replace all paper
washors, if fitted, and in the case of the lwin cylindor engines,
the packing washers, when replacing the cylinders. The piston
should be oiled hefore being attached to the connecting rod with
ithe gudgeon pin. Do not forgel the retaining springs. Hold the
evlinder in the rear angle of the frame, and place the piston a
littla before bottom dead centre on the downward steoke. By
pressing the rings in with the fingers without disturbing the slot
positions, the barrel may be slid over the piston. When replacing
the cxlinder head on to the barrel, remember that the head must
be tightened down before the steady is again attached to the
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down tube. When the cylinder has been finally tightened down,
then the length of stay of the steady can be adjusted so that the
pin passes through the elip on the down tube and eve of the stay
without force. The rest of the assembly is quite straightforward,
There are two points to be noted, however, (1) see that the over-
head valve rocker bearings are lnbricated, (2) make cerbain that
the lift of the exhaust valve on the O.TL V., engine does not exceed
rp in. when the exhaust lifter is raised. If the valve lifter lifts
the valve, say, { in., the inlet and exhaust valves may foul each
other with disastrous consequences when the engine is restarted.

In the case of the camshafl engine. after replacing the oylinder
and eylinder head fit the cam box, carefully plaving the chain
wheel on to the camshaft spigot and rotate the engine until the
hole in the camshaft sleeve iz opposite to the hole in the chain
wheel, Now insert the washer with its special key and tighten
the nut and fit the split cotter. Finally remove the tool sup-
porting the chain wheel and replace the imspection cap in the
chain case. The remainder of the assembly is straightforward.

After assembly, test the engine compression by standing on the
kick-starter. It should offer powerful resistance for several
seconds on full compression. But bear in mind that the com-
prezzion will improve still further when the ail has circulated
again throughout: the engine, and the valves and piston rings have
rebedded themselves again. The machine is now ready for the
road again.

Concerning Engine Lubrication, In the case of A.J.8, machines
manufactured during the period 1026-1928, the motor-cyelist
should take cut the sparking plug occasionally, and see if it is
undunly wet with oil. If the plug is not dead dry, cut down the
supply of oil by turning the pointer on the side of the mechanical
pump to the right, moving % in. at a time until the engine gets a
definite oil supply without eiling-up the plug. The sight indicator
on the pump will show whether oil i= being pumped in all right.
Where a hand-pump alone is fitted the remedy is obvious—give
less oil.  Ower-lubrication is shown by cil unduly working out
from the tappet guides (although cups are fitted to A.J.5. engines
to minimize this) and smoke issuing from the exhaust. If the
oil supply is such that when the throttle is smartly opened on
low gear a pufl of blue smoke issues from the exhaust pipe, the
lubrication is approximately correct.

In the case of the M class A.J.58.%s over-lubrication is practically
impossible, and the rider has the satisfaction of knowing that his
engine is at all times being fed with the correct quantity of
lubricant, provided that the oil Ievel in the lank is correct. The
level should be checked periodically.  Asis the case with all inter-
nal combustion engines, a sediment gradually eollects at the
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bottom of the tank and oil sump, and should be eradicated by
draining them about every 4,000 miles. When this is being done
the two filters (see Fig, 45) should be removed and very thoroughly
cleanged,  Finally, the rvider should satisfy himsell that with
the engine runming, oil is issuing in the tank from the pipe H
(Fig. 45). A period will necessarily elapse before proper ol
cireulation iz restored.

Care of the Magneto. The Lucas mapgneio is provided with
ball hearings throughout, which are packed with grease befors
leaving the mannfacturers. Fresh
lubricant should not be required
under normal circumstances until
the machine has eovered some
12,000 miles.

The platinum contacts of the
contact breaker should be ox-
amined about every 1,000 miles
and, if the " break,” shown by the
arrow (Fig, 62), should be more
than will just hold a -02 (1 mm.)
blade of a feeler gaunge. they
should be adjusted. Too great a
gap will advance the timing, A
special magneto spanner is pro-
vided. which includes a gauge
for checking the ** break.,” It is
unnecessary to remove the contact breaker to make this adjust-
ment. If it is necessary to take the contact breaker off for some
reason, unserew Lhe long taper fixing screw, and withdraw the
contact breaker hodily. The contacts only need attention as
long intervals, and the reader should not interfere unnecessarily
with them. The platinum points must only be dressed with a
dead smooth Ole i the surfaces have become at all pithted, and
then the least possible amount taken off. The greatest care must
be exercised, as platinum is a very expensive metal. Always keep
the contact breaker scrupulously clean.

It will prevent misfiving and render starting easier if the slip-
ring is cleaned oceasionally, This is done by taking off the H.T,
terminal and, while the magneto is being revolved by slowly turn-
ing the engine over, inserting a lead pencil the end of which is
covered with a clean rag moistened with petrol. ‘T'he penecil
should be pressed against the rotating glip-ring,

Beyond the above-mentioned points, the magneto should not
be interfered swith. 1f internal trouble develops, return the
instrument to the makers for repair,

Retiming the Magneto. If the magneto has been removed

Fre, 62, THE CoNTACT BREEARER
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from the machine, or the drive disturbed. it will be necessary to
gee that it is retimed correctly after it is {itted again. The eogine
magneto driving sprocket is secured to ite shaft by means of
castellations, which render wrong replacement impossible. The
spracket on the armature chaft of the magneto is supplied with
2 Vernier timing adjustment (see Fig. 63), which allows a4 very
accurate and certain method of fixing the drive after the correct

setting has been arrived ab. The
— getting of this Vernier adjustment
may at first sound a trifle compli-
cated, but in reality it is perfectly
simple,

Keyed to the armatura ghaft of the
magneto (in the case of the twin-
evlinder engines only—in other cases
it 13 a push-on taper fit)is a sleeve (1)
which has thirteen holes ranged in a
cirele. Fitting over a collar on this
gleeve is the chain sprocket (2), which
has bwelve holes similarly arvanged.
Now on the sprocket on the engine
shaft and on the magneto shaft an
arrow will be found. These must point
to cach other before anything else is
done. The first thing then in timing
up is to seb these arrows so that they
¢xactly face towards each other. Tao
do this turn the engine over until
the arrow on the driving sprocket is
pointing directly towards the arrow
on the magneto sprocket. The latter
should be held fres in the fingers and
moved a tooth backwards or forwards
in the chain until the correct setting
iz arrived at. When this is 80, place the magneto aprocket
on to the sleeve, and rotate armature shaft of magneto until
a mark found punched over ome of the twelve holes on the
sprocket exactly registers with a similar mark on the outside of
the sleeve collar, 1t will now be found thatb the marked holes
in sleeve and sprocket, respectively, coineide exactly, so that
all that has to be done is to push the peg washer () into
these holes, which effectively prevents the sprocket from moving
from its correct setting, and tightly screw up the sleeve lock-
nut (4), which can be done without tear of the timing shifting
in the process, as is often the casc with other methods. Set the
piston at its correct distance (given in Chapter I, Specifications)

Fro. 63 'Tas VeeRiER
TriiEe ADITOTMENT

n in the AJS/Matchless Egroups - do not resell

OVERIDAULING 1T

from the top of the compression stroke make sure that it isnot
on the exhaust stroke. With the engine in this position take off
the sleeve lock-nul on magneto sprocket, and remove 'pr:g' washer.
This will now leave the armature free from the engine drive, but
still connected via the chain to the engine,  See that the sprockets
have their arrows facing as previously mentioned.,  Movethe spark
lever to the limit of its molion of advance. Remowve the cover
of contavt breaker and slowly turn the armature till the fibre block
of the make-and-break lever arises on the inclined plane of the
si:efa.l _ﬂegment sufficiently to just separate the platinum point.
T_h.ls is the firing point, and in this position the markings pre-
viously reforred to on the sleeve and sprocket should register if
correctly fitted up.  If so, the drive should be flxed up as before
detailed, It iz, however, always advisable to check the timing
after tightening up.

Tt can be understood that so long as the sleeve (No. 1) has not
been removed (i.e. its position relative to the armature shaft
altered), all components can be replaced exactly as taken off
and therefore the timing is unaltered. but it should be chec.ked:
The t:a.pm- on the sleeve is very gradual, and hence the sleeve will
remain firm even with the lock-nut removed, Should the sleeve
have to be taken off, the magneto will have to be timed in the
usnal way, and the correct sleeva position on the armature shatt
found atterwards. In the case where the sleeve is keyed the
Vernier adjustment always holds good,

In the case of the ** Vee " tawin, the Magdyno must be timed
on No. 1 eylinder, that is, the one that fires fivst,  This is the back
eylinder of the two. The magneto terminals are numbered on the
body of the instrument, and care must be taken to see that the
FL.T, leads are connected to the cylinders corrcgponding with
these numbers,

; Magneto Chain Adjustment. BHxamine the driving chain occa-
sionally (see Fig. 64), and, if slack, tighten it by moving the
magneto along the platform in a forward direction after slacking
off the four pins underneath. To do this it is unnecessary to
remove the cover, an aperture being provided at the back. When
the cortect tension has been obtained (there should be just no
droop) screw the pin up again tightly, Ixamine algo the nuts
sacuring the chain sprockets.  Should the chain cover be removed
oil the chain before replacing the cover. Before coupling up the
oil pipes to the mechanieal pump (1926-1928 models), open ail
cock and expel all aiv from the delivery pipe; otherwise, on
starting the engine, air will be pumped in for some minutes,  Be
cumiu! to m_q:-l‘aw the pump connection. .
1 'Engm.e Timing, No useful results can be obtained by tamper-
ing with the valve timing. On the contrary, ull results following
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guch action are likely to have a negative value, if they do not
completely spoil the engine performance. The makers have
arrived at the setting after very careful consideration, and have
marked the pinions with a dot system of identification to snable
the setting to be alwavs kept. On the small timing pinion (see
page 110) will be found a single dot and a double dot.  These dots
corvespond to similar marks on the inlet and exhaust valve

|

Fig, 5. Tue 34010 Mopen M6 Exciss

i*vliniler romoved, showing connecting-nod and piaton.  The timing
genrz cu wlEo bo olerrly seen (oo Bl 60 and 67)

timing pinions. To set the inlet valve, place the single dot found
stamped thereon in register with the single dot on the small pinion,
and similarly in the case of the exhaust wheel which has two dots
stamped on it. In the case of the 0-06 h.p. engines, the system
iz very similar, but the double inlet cam wheel has a dush register-
ing mark to coincide with a dagh on one of the exhaust cam wheels.

Maintaining Compression. If piston rings and valves are in
goad condition, the only other passible sources of leakage are the
valve caps, the compression cock, and the sparking plug. The
washers belonging to all these parts should be renewed as soon as
they become at all distorted or uneven, and a jointing mediom
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should be used when screwing up the plug, cock, or cap, as the
case may be.  Test for compression leakage by putting thick oil
on the sides of the joints and observing whether bubbles oceur
when the engine is running. Sometimes the compression cock

Jtself may leak, 1f so, it will have to be ground-in,

Testing for Spark at the Plug. The accepted method of doing
this is to place o wooden-handled screw-driver with steel blade
across the terminal and just touching the cylinder fin. Now
jump on the kick-starter and sce if there is any sparking at the
blade tip. It is just possible that the plug insulation is defective
if the foregoing experiment produces a *° juicy ' spark, and yet
the engine refuses to fire, assuming there are no carburation
troubles,  In this ease take the plug out and lay it on the eylinder
head, taking care that the terminal is insulated from the eylinder,
and reconnect the H.T. lead. Now repeat the * jumping busi-
ness'' and see if anything happens. If no spark oceurs now,
we may take it that the plug is faulty, and it should be
gerapped.

Tuning the Amal Carburettor. The Amal carburetbor fitted
to all present ALJS. machines, is of comparatively simple con-
struction, and has been deseribed in considerable detail in Chapter
IV, It may therefore be veasonably assumed that the reader is
farmiliny with the principles of its degipn. If he is as yel un-
actuainted with its construetion, he should refer to the paragraph
dealing with this instrument, on page T8,

For general purposes it is usually found that the setting of the
Amal carburettor, as made by the manufacturers prior to the
delivery of the new machine, is satistactory. There are, howeyver,
exgeplions. I the rider resides in a district bordered by excep-
tionally steep hills. he may find the standard setting is not entively
sutisfactory, and that better results and more power may be
nbtained by the use of a slightly larger main jet. Various sized
jets are obtainable from A.J.8. spare parls stockists, a list of
whom is given at the end of this volume. The fuel supply to the
pilot jet is regulated by the taper needle valve, which should be
adjusted to approximately three-quarters of one somplete Lurn in
an anti-elockwise direction from the closed position. It is very
important to gee that no undue foree is cxerted when shutting off
the pilot needle valve,

oAll-out 7 mixture strength, with the air lever and throttle
fully open. is governed by the size of the main jet alone, The
correct jet is the smallest which gives maximum speed.  Alter
this has been decided, intermediate and slow moning should be
dealt with. TIn the event of the misture being found excessively
rich, a throttle valve with more cut-away should be tried. On
the other hand. if the mixture iz on the weal side, a throttle valve
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wibh less cul-away should be utilized.  The higher the number
stamped on the valve, the bigger is the cut-away. Tt is well to
remember that the cut-away of the throttle valve has no effect
on tho ' all-out " position.

Tuning the Binks Carburettor. ©Open the throttle about 4 in,
s0 that when the engine is furning over you can hear a hiss ab
the air intake, Lower the air shutter over the main jet, flood
the carburettor, and get the engine started. When the engine
has run two or three minutes on what appears to be a rich mixture,
open the ajr lever to about § wide open ; then get the engine to
run as slowly as possible. If the engine runs on what is appar-
ently too weak a mixture, inerease the size of the pilot jet by one
gize. If the engine hunts and does not run better, try one size
smaller.  The range of the pilet jet alone is about ) in. move-
ment of the throttle.  While running with the throttle about 1 in.
open you can tell if the mixture is weak or strong by lowering
or raising the air shutter over the main jet ; if the engine mans
better in the closed position it shows that the pilot jet is too small
When voun have found the pilot jet that will run steadily with the
air valve } open, that is § of its movement above the main jot,
yvou can proceed to tune the main jet,

Mount the maching and open up the throttle to about § of its
opening, If the machine gets away all right with the air shutter
1 open, and runs better as you proceed to open the air valve wide,
the main jet is probably too large, and you should try one jet
amaller, If, on the other hand, when the throttle is opened 3,
vou cannot get away without a lot of spluttering and back-firing
which disappenrs if vou close the shutter, this shows that the main
jet is too small, and you should try a larger one.

The jots ean be romoved by undoing the large square or hexagon
adaptor, which is also a filter underneath the barrel, The jet
key supplied with the spares will remove the jets. Twin eylinder
owners should make sure that bolh eylinders are firing. Try
running the engine on each eylinder separately by shorting one
plug at a time with a screw-driver. From time to time take the
carburcitor to picces and thoroughly elean all parts, especially
the float-chamber and filters,

Air Leaks in Induction System. The chief source of aiv leaks,
apart from leaks at induction pipe conneetions and carburettor,
is at the inlet valve guide. Should this guide become badly worn
it must be renewed or the engine will run irvegularly at low speeds.
It s gound practice to it one of the proprictary valve attachments,
guch as the ' FLE.W." or ** Flexekas.” These devices enable the
valve stems to be continually and amply lubricated, thereby
ensuring long life for the valve guides, and at the same time they
eliminate all air leaks, ‘Induction pipe air leaks are usually

= = s _—— A, —

This document was created for free distribution in the AJS/Matchless Egroups - do not resell

OVERHAULING 113

eauzed by foreibly man-handling the pipe instead of coaxing it
intio position.

Absence of Compression after Valve Grinding. This temporary
phenomenon is common to all engines.  Usoally it is due to some
foreign particles existing between the valve seals and faces. After
o short mileage the engine regains its full compression.

Cleaning Sooted Exhaust Valves. Sometimes, when an exhaust
valve is removed, the portion of the bevel face which does not bear
on the seat is found to be thickly carbonized (due usually to
running on an over-rich mixture). This deposit should be cleaned
off before the part of the face which beds on the seat is attended
to ; otherwise the upper porvtion of the valve face may be damaged
and in any case it will prevent the valve head from taking a
central bearing on its seat during the operation of valve-grinding,
Such carbon is fairly easy to remove when it has been soaked in
paraffin for an hour, after which a stiff brosh will scour it off,
A knife, file, or emery cloth should not be used to effect s
removal, as damage to faces would probably result.

Synchronizing Twin Cylinder Magneto. Secec that the cams on
the contact breaker are of equal height, as shown by measuring
the gap between the platinum points at each ** break.” TFor this
purpose use the ' feeler ' gauge,  If the gaps differ, get them both
to the exact distance recommended by the makers (§ mm.) shown
by the gauge on the magneio spanner.

Magdyno Lubrieation. The 996 h.ap. twin cylinder model M1
is fitted with a Lucas magdyno as standard, This dual instro-
ment supplies curvent both for the purposes of ignition and for
illumination. The lubrication is the same as for the ordinary
magneto.  Generally ample grease percolates through from the
gear wheel casing bo lubricate all bearings on the driving end.
The dynamo commulator end-bearing can readily be lubricated
by removing the hexagon nul securing the end cover and placing
a small quantity of grease or a few drops of cil in the bearing
housing. The magneto bearing, at the contact-breaker end,
should run perfectly without attention owing fto the effective
manner in which it is protected, Should the gears run completely
dry they may be packed with a high melling paint grease.

Cleaning ont Silencer. The ALJS, silencer seldom needs clean-
ing, but if back-pressure through choking is suspected, strip the
silencer and prick out all holes and earefully clean with paraffin
and stiff brushes.

Handling Petrol Pipes. Petrol pipes should be handled mora
sinreply than any other details on the machine. They arve easy
to twist, and their soldered unions arve easily rent asunder.
Therefore, spanners should not be used as wrenches on Lhe union
nuts, Should a union spring a leak, soap will make as good a
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conlking medium as anything. 11 a pipe is split, rubber tubing will
serve temporarily fo stop the leak, For this purpose a piece of
rubber tubing from the ncetylene generator may be ufilized.
Petrol pipes should never be coilled so that the coils have hori-
zontal axes, This tends to create air locks,

Removing Tight Studs. Fig. 68 shows how obstinate studs may
be removed for the purpozes of replacement. Two nuts are
locked together; and a spanner used on the bottom one t6 unserew
the stud,

Paper Washers. These arve useful in preventing leakage, and
may be made by placing a sheet of paper over the part for which

"'é Screw Threads

Fic. 68, How o Bemove Tieat Stuns

the washer is mtended and rubbing round the edge. A clear
impression is thus made on the paper, and the portions not
required may be then cut away. The washer should be oiled
before inscrtion.

Removing a Tight Valve Cap. A valve cap that has resisted
ordinary methods of removal may sometimes be removed by the
introduction of a little cold water in the hollow of the cap when the
engine is hot, the spanner being applied immediately. The re-
maining method of removal, if absolutely necessary, is Lo drill a
geries of holes across the dimmeter of the cap, Also soak in
paraffin, Never use excessive force with the cylinder head in
place. It may strain or distort the eylinder,

Removing Tight Nuts. If a nut is very stiff indeed, try heating
a spanner or pair of pliers and grip the nut firmly when the spanner
is nearly red hot. The heat will be conducted to the nut and
it will expand, thereby becoming a looser it on the bolt swhich is
still comparatively cold, Care must be used not to apply excessive
force except as a last resort, for it is apt to strip the thread right
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off. Should partial stripping oceur, employ a packing washer,
or, if possible, renew both nut and bolt,

Fitting New Small End Bush. Amateurs sometimes drive oub
these bushes with disastrous results.  The correct procedurs is ns
follows: Getan old bush glightly smaller than the one which is to
be extracted and a larger one for it to fit into.  An iron bolt is
then run through the connecting rod, and the two bushes placed
one on cach side of the latter. By slowly tightening a nut on the
bolt with a long spanner, the bush in the conneeting rod can be
slowly pressed out. A new bush may be fitted in like manner,
and if a trifle large externally can be eased off with emery cloth.
See that oil grooves are provided on the new bush,

Assembling Flywheels, Strictly speaking, a lathe is reguired
for this job, but iU can be done with o wvast amount of patience.
The final test of truth is the absolute free running of the wheels
wihen the erankease is bolted up. The slightest suspicion of
binding indicates that the wheels are not true. A straight-edge
will be useful in testing for alinement.

Attention to Gear-box. The gear-box needs no attention what-
ever with the exception of replenishing with oil every 500 to 300
miles.  0il as used for the engine is suitable, but in any case a
thick oil is the most suitable. 16 will faeilitate the entry of oil
into the box if the back wheel is slowly revolved (with gear laver
in peutral) while pouring in the oil. An oil level indicator is pro-
vided in the form of a plug on the left-hand side of gear-box,
looking at it from the front (see Fig. 63). When pouring in oil
leave the plug out, and as goon as oil begins to overllow, replace
it. Thisis the correct level, and no more oil need be inserted,

Adjusting Chain from Engine to Gear-box. To adjust this chain
it is only necessary to slack off the two nuts on top of bracket
and slide the box bodily backwards by means of the adjusting
sleeve (also seen in Fig, 68) sibuated at the rear of bottom bracket.
It is important that the nuts are serewed tightly again after
adjustment. The chain should be adjusted, and kept adjusted,
g0 that it can be pressed down in the centre with the finger about
#in. After primary chain adjustment it is usunally necessary
slightly to alter the adjustment of the gear control.  Place gear
lever in low gear position, disconnect the vertical rod and adjust
g0 that the rod. when replaced. is just under compression,

Dismantling Gear-box. To dismantle the box, the following
procedure must be carvied out—

Wirst disconnect the speedometer drive (tted to all models
excepl M5 and M12) by unscrewing the lock-ring of the cable at
the gear-box end. Then detach the Bowden cable [rtom the
¢luteh operating lever on gear-hox, and also external connections
to gear lever, To remove the cable mentioned press the lever
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inwards sufliciently to allow the nipple of the cable to be alipped
out of the slotted end. Next unscrew the six small ping round
the cap, which hold this to the gear-box cover. The cluteh
operating mechanism can now be taken off entively. Take care
when doing this not to lose the short push-rod. Tt will be found
that on the end of the mainshaft o thrust lock-nut iz fitted,  This

Holdng =up
Stutls.

Gesn Bos
Adssting Sleeve

&l Frifer
R

i

O Lewié! \
el Speedometer
Drive,

Fre, 68, Swowiss CLuros OPERATION AND SrreEbpoMersn Drive

The cluteh oparation is identioal on all models, bat the apeedometse
driveis omitted on models MG ond 12

has a left-hand thread, and the punch provided in the tool kit
should be used to unfasten it. An arvow will be found on this
nut pointing towards the left; this is the direction in which the
nut must be unscrewed. Behind this will be found the ball
thrust nut ; remove this and the throust washer, To take this out
push the mainshaft back a little so as to allow the washer to be
withdrawn, This washer fits down on a dowel peg, and con-
siderable cnre should be taken when replacing to ascertain that
thizs is correctly in place. Now take out all the bolts round the
cover of the box, and pull the cover off.  The low goar dog wheel
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and layshaft can then be taken out, also the sliding sleeve, The
mainshaft. complete with elutch. ete.. can be drawn out from the
apposite gide of the box. To reassemble simply reverse these
operations.

Attention to Cluteh. If the eluteh should slip when climbing
steep hills, tighten up the clutch spring a little by means of the
adjusting nut on the end of the cluteh shaft, and adjust the
Bowden cable until there is o little play in the lever. Do not
tighten np the spring more than necessary to obtain a perfect grip,
or unnecessary strain will be put upon the Bowden control, ete.,
when the cluteh is disengaged. TUnder no circumstances put oil
into the clutch, To take up excessive backlash in the Bowden
lever on the handlebar, adjust by means of the operating shaft
adjusting screw shown in Fig. 62 (also in Fig, 3). A further
adjustment is also provided at the point through which the cable
passes. However, always allow a little backlash in the lever,
or the clutch spring cannot exert all its pressure on the plates,
If the eluteh slips without any obvious reason, take it apart and
ascertain whether any portion of the mechanism is fouling
another, and so keeping the plates apart. If the key in boss of
cluteh plate (No. 2, Figs. 70 and 71) should foul the end of the slot
in the shaft it would prevent the clutch engaging, 1f it becomes
difficult to disengage the cluteh, smear a little oil on that portion
of the shaft on which the outer plate slides, To those riders who
prefer a light adjustment of the cluteh, the following hint may be
useful. A cluteh that is lightly adjusted will sometimes slip
for o time after changing gear, but the slip will cease if the throttle
is momentarily closed when the slip takes place.  This is explained
by the fact that for the moment the drive is taken off the clutch
and allows the plates to settle down to their work, il the clutch
operating lever occagionally.

Adjusting Chain from Gear-box to Rear Wheel. Slack off the
nuts on each side of back hub spindle, and move the wheel back-
wards by means of the adjusting screws in fork ends. Care must
be taken to adjust each side equally, or the wheel will be oul of
alinement (see nobes on rear wheel alinement, page 124). The
chain adjustment should be such that it can be depressed with
the finger in the centre about § in. Serew the spindle nuts up
tightly again after the chain is properly adjusted. It may be
found that moving the wheel has caused the brake to be ** on”
This is easily rectified by means of the brake adjustment.

Dismantling Cluteh. To dismantle the 9-96 h.p. clutch fake
off the front portion of chain case by unscrewing the fwo pins,
when the cover can be removed. The above applies also in the
caze of models M3, M8, and M10, but in addition, the brake rod
will hawe to be detached by taking out the cotter pin of the front
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voke end and moving this out of the way. In the case of M3,
M4, M&, M6, and MI12 the chain case complete will have to be
detached.  Unsorew the clutch spring adjusting nut (Ne. 7,
Fig. 71 and No. 5, Fig. 70} and remove the spring (No. 8 and Na, 4),
after first removing the split cottor passing through the nut.
Thisz will allow the clutch plates to be drawn off the cluteh shaft,
Before replacing, wipe the cluteh plates clean, and smear s thin
film of oil on the portion of shaft on which the front clutch plate
alides. Also. before replacing, examine the lock-nut which holds
the fixed plate in position. I loose, see that it is carefully
tizhtened up again, It is, of course, necessary to take the chain
off the clutch sprocket before the latter can be removed. 1t will
be found that a flat key passes through a slot in the end of the
sluteh shaft, and fits in the boss of front of sliding sleeve, Great
capre must be exercised to see that this key is in its proper position,
or the clutch plate cannot be disengaged. ‘Do it this key (No. 2,
Fig. T0) when reassembling the cluteh, turm the shaft till the slot
is perfectly horizontal. Then put the key in the slot with each
end projecting cqually on each side of the shaft. The sliding
plate should then be slipped on its shalt with its keyway in o
corresponding horizontal position.

Clutch Plate Adjustment. Sometimes much difliculty is ex-
perienced in disengaging the chuteh due to cluteh ** drag,™ caused
by excessive lateral movement of the plates. This * drag "ok
generally caused through movement of plate 5 (Fig. 71). In the
case of the 40 h.p. and 900 h.p. clutches, if the clutch plates
Nosz, 1 and 3 (Fig. 71) are removed, it will be found that plate
No. 5 is driven by four pegs on the sliding plate No. 2. There
will alzo be seen four adjusting pins which are secured by a locking
device consisting of four short lengths of spring wire (Fig. 72)
which fit into glots in the heads of the pins. The pins have two
cross-cuts ab right angles to sach other, and the locking device
wires are correctly set when the clutch plates are assembled by
the makers.

When the adjusting pins requive attention, all that has to be
done is to raise the spring wires out of their cross-cubs, and push
on one side, If plate No. 4 has too much movement between
plates 2 and 3, screw up the four adjusting pins until there is
little or no movement, bub be ¢uite sure that plate No. 4 is
free to revolve between plates 2 and 5. After adjustment
seo that the locking wires it in the cross-cuts of the adjusting
HOLEWE.

Care of Chains. Chain adjustment hitherto deseribed is very
important. If a chain is too slack, it is apt to * whip,” which
intensifies the wear and tends to brealk the rollers, especially in
the case of the front chain. 1, on the other hand, it is too tight.,
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a crushing effect is produced on the rollers, and the whole chain
is stressed unduly,

As the chains on all AJT.S. models, except the 8-898 h.p. ones,
are only partially enclosed, it is a good plan to make a point of
oiling the chains every day befors starling out.  One oiling will
suffice for o day's riding, whatever mileage is done. An oil gun
ig the best means of oiling the chaing, With this instroment
draw a charvge of oil from the oil compartment of the tank, and
insert spout of oiler into the chain case oil plug hole, which will be
found on top of the part of the chain case above the front chain.

Fro. 72 Cooren Prare Anjosesest

Lift the exhaust valve, and while pressing down plunger of oil
gun, slowly turn the engine over with the foot starter, being careful
to gee that the oil from the il pun is falling on the chain.  This
ensures the whole chain being well lubricated. Treat the rear
chain in the same way by revolving the back wheel. Long life,
less nead of adjustment. and complete satisfaction with the {rans-
mission are assured if the rider will make a point of eiling his chain
frogquently, From time to time the chains should be removed and
thoroughly cleaned in a paraffin bath. A method of testing o
chain for serious wear is to remove it and note the amount of
lateral flexion that ean be given to it when extended to its full
length. If the teeth of a sprocket have become badly hooked,
the sprocket should be replaced or mmuch damage to the chain
will ensue,

Coupling up a Chain, Always reconnect a chain with the spring
link on the sprocket. This makes it perfectly easy, as all tension
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onn be resisted by the teeth, and nob by stretching the chain by
hard,  Also see that the open end of the spring faces the divection
of chain rotation,

Removing Chain Guard. On all 344 hop. and 4958 h.p. models
the following procedure i necessary for removal of chain guard,
IPivst disconnect the rod from the foot pedal by undoing the yoke
ond pin,  Then remove the two bolls found on the forward end
of the guard, then the vear balt on chain stay élip and the anchor-
nga to carrier stay. The rear portion of guard can be removed
independently of the front by means of the carrier stay anchorage
previously referved to. It will be found, however, unnecessary
to remove brake vad,

Chain Repairs. Chain repairs are rarely necessary. When they
are, they may be readily effected with the ald of a box of spare
links, and the rivet extractor in the tool kit

Play in Steering Head. All play in steering head should be
taken up by means of the split lug and lock-nut adjustment,
The adjustment should not be too tizht, or the balls in the
steering head may be doamaged, Keep this bearing well
lubricated.

Handle-bar Adjustment. With the exception of model M12
all the 1920 A.J.8. machines are fitted with adjustable hondle
bars, 1f the rider wishes to make any adjustments, slacken off
the bolts which pass through the split lugs which connect handle-
bars to forks. IU is important, however, that these bolts are
carefully tightened up after this operation. ;

In the case of model M12, unserew the bolt which will be found
in the centre of the handlebars about four or five turns and give
this & sharp tap with a hammer, Slacken the nut of the bolt
which passes through the split lug round steering head and the
bars can be raised or lowered as desired, afterwards tighten np
the bolt, To adjust for any play in the ball head, slack off the
split Ing referred to and adjust by the large hexagon head nut
on top of steering column, turning to the right to take up slack
and vice versa. Afterwards tighten up the bolt of split lug,

Spring Fork Adjustment. To take up any play that may have
fleveloped in the side links, unscrew the apindle lock-nuts on the
right-hand sgide of the forks (looking at the machine from the
front), and turn the spindles by means of the adjusting bolts seen
in Fig. 78 on the left-hand side until all slack is taken up. After-
wards tighten up lock-nuts. Use the grease gun on the five
nipples every 3000 miles.

Removing Rear Wheel, The rear wheel on all A.J.H. machines,
with the exception of the lightweight and M7, is of the quickly
detachable type.  IE can be removed in 80 seconds!  In the onsce
of the models just mentioned, the wheel and driving sprocket are
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bafore the machkine is run off the stand, I the wheel is diffienlt
to pull off the driving studs, screw in centre pin a few turns. This
will steady the wheel while drawing off the driving studs.  Peri

odically test the centre pin and sleeve-nuts with a spanner and
keep them tight. If the sleeve-nuts are loose a dull hammering
is percaptible at low speads, 1f this iz noticed, tighten instantly.
If desived, of course, the wheel can be taken out complete with
chain sprocket and brake deam, as in the case of model M12, In
the case of the sidecar outfits
all three wheels are inter-
changeable, and the rear
wheel can be interchanged
with the front ones.

Footstarter Adiustment.
The footstarter shaft apon
which the crank is mounted
is splined, and the crank is
gplit at its lower end and
provided with a bolt awhich
tightens the crank on the
gplined shalt. The retum
spring is carried avound out-
slde the shait bearing tube,
one end heing anchored to
the bolt. If this return
spring has been removed,
to refit pass a piece of cord
under hook of the spring
and pull it down until it
iz agein hooked round the
holt, Afterwards tighten up
the bolt. Should the foctstarler crank be removed, refit so tlint
il iz just over vertical.li.e. inclined alightly to the rear of the
machine. On pre-1029 models a cotter fixing is used.

Rear Wheel Alinement. On the right-hand side of the bottom
chain stay is a piece of sheet metal, held in position by a clip,
which passes round the tube. In the tool kit will be found a flat
gauge that can be fitbed round the vim (gee g, 73). When
replaging the rear wheel after removal, or after making a chain
adjustment, place the gauge on the rim with the extension to the
right, and set the wheel so that the edge of the gauge just tounches
the plate that is held in position by the clip on the chain stay.
This ensures the wheel being correctly alined, and must be done
before finally tightening up the spindle nuts. Do not attempt to
anserew bhe elip from the chain stay, as the position of the plate
§2 seb correctly hefore the machine leaves the factory.
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Care of Wheel Bearings. Periodically shake und pull the road
wheel sideways with machine on the stand to see if there is any
ghake, I any side play cxista, adjust dise until all play dis-
appears,  Then slacken dise one guarter of a turn and retighten
nut. The wheel shonld be free enough for the weight of the
valve to determine its position., Lubricate the hubs with specinl
hub lubricant every 2,000 or 3,000 miles,

Removing Front Wheel (2:48, 3:49, and 498 H.P. Models).
Iliseonnect cable voke end from brake operating lever, remove
anchor plate bolt from fork end, and after slackening off spindle
nuts the wheel will fall out of the slots in the fork ends,

Brake Adjustments. The brakes require no attention, with the
exoeplion of occasional adjustment of the control mechanism.
Tu the case of the rear brake, this is elfected by giving a few turns
to the wing nut. The front brake adjustment is carried oul il
a similar manner.

Speedometer Lubrication. The speedometer requires no
attention other than occasionally uncoupling the flexible drive
and pouring some engine oil down between it and its casing,
The instrument is 16t into the tank and held in position by along
pin which passes through the tank and is held by a flv-nut. To
remove the instrument. unscrew the {ly-nut and withdrasw halt
and disconnect the cable drive from the gear-box,

Frayed Control Wires. As soon as control wires show gigns of
bad fraving, renew. Once they start to wear badly their end is
imminent, and should this take place while out on a long ran great
inconvenience may be caused, Always keep cables well labri-
cated at exposed places and where they bind. Belore inserting &
cable in its casing it should be liberally greased. 1 an exhaust
lifter cable breaks, the engine may be started by opening the com-
pression cock slightly in the manner of a decompressor, closing
instantly the engine fires. Should a throttle control cable pull
out of its nipple at the lever end, the cable should be splined out
aver the end of the casing, fixed up in a convenient pogition, and
the few remaining miles of the journey completed by using the
air lever and pulling on the cable casing when required. 1f
possible get a mechanic to cut the frayed portion off and resalder
after adjusting for length. This operation shoulid only tude about
{ifteen minutes. It is rarely advisable to do the soldering at
home, Very hard solder must bs used, and the job done thor-
oughly 3 otherwise the cable will be an endless source af worry
and trouble.

Loose Spokes. If spokes work loose in either wheel, retighben
with a apoke key, Be careful while doing this to maintain the
truth of Lhe wheels. All spokes should be equally tensioned.
On plucking with the filnger they should all emit o note of the same
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pitch. The alinement gauge should assist truing the rear wheel,
if this is reguired. Perhaps the best method of truing is to hold
a plece of chalk against the rotating rim and observe by the chalk
marks bhe evenness of contact, adjusting spokes accordingly,

Sidecar Wheel Alinement. This is highly important, having
regard to tyre wear. Check by means of straight-cdges placed
across the wheels, Needless to say the axes of all three wheels
must he parallel.  'The method of procedure is self-evident (Fig.

T8).  The evele should be fixed so that
:—| it iz dead upright,
it Maintenance of Lamps. Acetylene
gemerators must be kept thoroughly
clean throughout if proper gas gener-
ation is to be effected. Alzo the burner
must be pricked out with fine wire
frequently, An acetwlene lamp must
not be allowed to burn out, buat should
be blown out; otherwise the burner
will very soon become choked with
carbon, In the unfortunate event of
the rider's lamp blowing ont when no
matehes ave available, the sparking
plug may be used to light the lamp.

When a maching has & Magdyno **
lighting set, Lhe accumulators should
alwayvs be kept on charge, or they will
rapidly deteriorate and become useless,
When not in use, alternate slow charg-
ing and discharging keeps them in good
condition. Two aceumulators shounld
be fitted, 2o that one may be kept on charge while the other is
notb in use.

Tyre Maintenance. Tyre inflation has already been dealt with
in Chapter IIL, Never run even a short distance on a deflated
cover. It serviously strains the fabric and shortens the effective
tyre lile very considerably. DBMake a practice of oceasionally
going over the tyres and pricking out all smaall flints with the aid
of a sharp pen-knife, Never leave the machine standing days on
end unjacked. Thisis very bad for both wheels and tyres. Also
be careful not to allow oil to get on the rubber, it will soon causs
rotting. When one is riding in a blaging sun on a hot summer day
the air in the tubes expands very greatly, due {o the tyres getting
hot after a time owing to their contact with the seorched roads,
and the pressure should be relieved now and again by touching the
Schrider valve pin.

Re-enamelling, While on the job of overhiaul the owner can.

Fig, 78, BIDECAR ALINEMENT

The diztance A and 8
must ko eguoal
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if he likes, tackle the job of enamelling, Buol he pannot expect
to get really lasting results, beeanse he does not possess Lhe means
for stove-hardening the enamel like the manufacturers do. It
ia therefore best, if possible, to get the whole business done ab
Wolverhampton for quite a moderate charge.  Bub remember the
manufacturers cannot be expected to furnish an exact estimate
until they have stripped the machine and know exactly how things
ctand, Therefore, do not inundate the repairs manager with
queries regarding cost of plating and enamelling. Send the
machine along and get an estimate afterwards. However, il the
amateur decides to do it himself, the machine should be completely
stripped and the old enamel seraped off to the metal with a lknife,
and then polished smooth with fine emery cloth, A cout of good
quality enamel should then bo applied with a brush. When dry
it. should be rubbed down with glass paper, and then another coat
applied. This should be repeated until at least five coats have
been applied, and then finish off with a coat of special varnish,
When thoroughly dry the machine can be reassembled, and is
now again ready to take the road. Black enamel gives the best
service and, on the whole, the best appearance,

Tuning for Speed Work. The task before the aspirant to
coveted speed honours, aparl from the physical aspects of riding,
may be summed up as coaxing an engine to * rev ' as fast as
possible.  To do this friction must be reduced to the absolute
minimum, and all moving parts reduced to the lowest weight
consistent with reliability. As much gas as possible must he
charged into the cylinder, and the burnt products must be ex-
pelled as completely and rapidly as possible. Therefore, the valves
must work with clock-like precision. The valves must =eab
properly and their spring pressure must be exact, and the yalves
ghould glide frictionlessly in their guides. Valve timing must be
sorrect to a hair.  All eylinder head gas passages and chambers
must be burnished by hand until they offer no ' skin friction iy
to the incoming and outgoing gases. Every shaft and bush
in the engine must be a perfect fit, dead irue, with no fricltion
or play. Experiments must be made with various ignition
timings, and the carburcttor tuned for gpeed. Gear rafios must
recoive the most careful consideration, and finally the machine
must be put intoe condition suitable to house s0 wortihy an
S,

[t is all a question of having veal mechanical pplitude, plenty
of conrage, & good workshop, and making the hesh use of all of
them, Iours of laborious work arve needed to put a machine into
veal racing trim, that is to say. to be preparcd for geviously ehal-
lenging machines of the same class holding spead records. Another
point to remember is this. Out of a bateh of, say, 100 engines,




This document was created for free distribU’tion in the AJS/Matchless Egroups - do not resell

128 THE BOOE OF THE A.JS.

one engine will be singled out as having an exceptional perform-
ance. This engine will be installed in one of the firm's crack
racing machines. Obviously, then, the amateur speedman is up
against a tough proposition. In spitc of this, howeyver, many
voung amateur enthusiasts ave very successiul.

A WARNING. Speed merchants who own camshaft models,
and who wish to raise the compression ratio bevond the normal
should note that it is not possible to do so by lowering the Qﬂ'!'r':
tive length of the eylinder barrel by removing metal from either
cnid, as this alters the chain eentre. Similarly, the compression
ratio cannot be lowered by the insertion of a cylinder gasket.

e | L S RN

CHAPTER Y1
FAULTS & THELR LOCATION AND REMEDY

e four tables given on succeeding pages enable fanlts to ba
located readily by means of a system of elimination. The experi-
ancod driver can narvow the possible causes of trouble to a very
small fleld almost immediately. Troubles, howeyer, are now 50
rapre thet little heed is paid Yo them until they actually arise.,
Hub it is adyvizable o be prepared for all contingencies. The
chapter dealing with the engine should have given the reader a
general idea of what troubles Lo expect. Ttemember that TF A
CHARGHE OF FROPERLY PROFORTIONED GAS 15 COMPRESSED INTO
THE OYLINDER, AND A SPARE OCUCURS AT THE RIGHT TIME, THE
ENGINE MusT FIRE. It cannot do otherwise. Troubles ave
nsually due to faults githerin (1) the ignition system, (2) the car-
burettor, (3) the engine mechanism itself. In trocking down the
origin of engine trouble, 1t is highly important to make a mentnl
note of the symptoms displayed {mmediately before the engine
“ogives np the ghost.”” This should preatly assist quick and
accurate diagnosis. Do not get ¥ hot and bothered © over an
engine, and start vigorously pulling things to pieces—they have
all to bo replaced, by the way— but calmly reflect upon the prob-
able cause of trouble and act accordingly. It may be mentioned
that & complete engine stoppage iz ngually more casy to rectify
than a partial one, We will now deal with some of the principal
troubles and their remedies, starting with ignition troubles flvst,
as thoy are by far the most frequent.  The symploms of any
particular trouble may. of courge, apply to other troubles, but o
particular trouble always produces definite symploos.

IGNITION TROUBLES
Pre-ignition

Symptoms, Sudden stoppage during hard work, either with
a vory dirty engine or 4 new sparking plug. Probably knocking
oceurs,  Slight bouts of pre-ignition are often confined to hill
worlk ; the engine starls knocking and eeases work at once.  In
aome cases it is due to overheating alone, and the engine will
vostnrt immediately after cooling. In others it is due to ronoing
with spark too {ar ad vanced,

Remedy. This varies with the cansc. Tf dup to carbon deposits,
leearhbonize : otherwise clean or Tenew gparking plug. 1f due
to overheating alone, allow to cool and give more oil.  Veridy
magneto timing.
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Wet Plugs

Symploms.  Misfiring or stoppage of evlinder concerned due to
ghorting through water particles,

Remedy. Dry plugs and wrap terminals with insulating tape,
il necessary.

Oily or Sooted Plug

Symptoms. Same as for wet plug.
Remedy. Clean or renew plug, and cut down oil supply.

Plug Points Too Far Apart

Symploms, Great diflienlty in gtarting but no trouble once
started.

Bemedy.  Reset points with gauge.

Bad Condition of Contact Breaker Points

Symploms. DMisfiring or cessation of waork.
Remedy.  Adjust ** break " and clean contacts. Make certain
that contacts close properly.

Rocker Arm Sticking

Symploms.  Irregular fiving of engine due to rocker arm of
sontact breakersticking. This arm has a small fibre bush bearing,
and in damp weather this occasionally swells and causes the rocker
to slick intermittently.

Remedy. Remove bush and earefully ease it with emery eloth
or a file. Do not oil it. This will produce further swelling,

Broken Contact Spring.

Symploms. Sudden and complete stoppage.
femedy. Replace spring, or effect temporary repair with a
small elastic band.

Insulated Contact Points

Symploms. Engine cannob be started. Insulation is caused
by dirt or oil. It is a4 common practical joke to place a slip of
paper befween the points ; this insulates them also.

Remedy. Clean and reset points, or remmove paper alip with as
mild language as possible.

Loose Contact Points

Symploms. Intermittent misfiving,  Looseness discernible to
eye on gerntiny.

Remedy, 1f the platinum itself is loose in serew, got. the rivet
soldered tightly in place by o jeweller.  If screw is loose, tighten
up lock-nut.
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Weak Contact Breaker Spring
Symploms. Missing at high speed after big mileage.
Renmedy. Renew offending article.

Magneto, Loss of Magnetism

Symploms.  Great difficulty in starting unrectified by all oedin-
ary adjustments. Engine runs fairly well at speed, but poorly
at low speed. This trouble, however, is rare.

Femedy, Send to makera for re-magnetizing.

Condenser Broken Down

Symptoms.  Misfiving or stoppage with heavy sparking across
the contact-breaker points which arve rapidly pitted and black-
ened. Tf a magneto suddenly starts enling up the platinum
contacts, suspect o faulty condenser immediately.

Eemedy. Return to factory.

Magneto Insulation Broken Down

Symploms. No ' juice " anywhere.
Bemedy. Send back to makers,

Defective High Tension Cable

Symploms. Oeccasional misflring due to rubber on cable becom-
ing burnt by eontact with hot eylinder, or rotted, thereby causing
defective insulation.

Crossed Wires

Siymploms.  Usnally the engine fails to start though inspection
revenls a spark at each plug. Bxplosions may occur in the
silemcer, or the engine may backdive,

Fomedy. Connect up the high tension cables to their respective
plug terminals,

Slipped Magneto Timing

Symploms,  Very sudden steppage aftor running perfectly.  1f
the aleeve lock-nut on the armature shaft works loose, the timing
may slip, but it rarely happens, and cannot possibly happen ou
the 0:00 h.p. engines, Symptoms are unmistakable.

Femedy. Re-time and do up nul securely.

Detective Carbon Brush

Symptoms. Rank misfiing or stoppage due to heads of water
or griti between the contacts.

Remedy. Clean slip-ring and see that the carbon is not hroken
or cracked, Also see that brush iz held down by the spring
propoerly.
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Incorreet Magneto Timing

Symptoms. 1 too far advanced, vory difticult starting and
pronounced tendeney to knock at the least provocation.  IT over
retarded, great loss of power with explosions in exhaust.

Remedy, Re-time magneto with vernier adjustment.

EBroken Ignition Cable

Symploma.  Those of incorrect timing in the direction of late-
ness, produciog loss of power and, perhiaps, red-hot exhaust pipe.

Renredy.  Obvious. Temporary repair may be efiected by
securing cam-ring on three-quarter advance position, and running
on fixed ignition,

: CARBURETTOR TROUELES
Punctured Carburettor Float

Symptoms, The effects vary from complete flooding (when
petrol is visibly dripping from carburettor) to choking and starting
difficultics, An engine novmally started easily with slight
“fickling ' will now be difficult to start, while an engine novmally
only started with liberal ** fickling ' will start readily, If the
trouble is mild there may be mervely slight overheating and exces-
sive petrol consumption,  When the float is removed and shaken,
petrol may be heard splashing about inside.

Remedy, Immerse the loat in beiling water, thereby vola-
tilizing and expelling all petrol. Mark the puncture indicated by
air bubbles, and send the float to a jeweller to get the hole sealed
with a amall blob of solder. When repaired, place the float in
water and see whether it swims on an even keel,  If not, correct
balance by adding ancther spoft of solder in an appropriate posi-
tion : otherwise the float will tend o bind on its spindle in the
carburettor,

Water in Petrol

Symptoms.  Intermittent misfiring oceasionally bad enough
to cause a stoppage, and * popping back."

Femedy. If trouble does not rectify itsclf, drain tank, clean
gauzes, and refill tanls,

Choked Jet

Symptomz.  Misfiving or stoppage,

Eeomady. I a choked jet is suspected, take out the cluteh and
open the throtile wide for a few =econds. The extra suction
concentrated on the jet by this violent acceleration will often
clear the jet. Tailing this, remove and elean, or insert a spare.
A jet ghould be eleaned very cavefully indeed. Blow through
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orifice hard and see whether this removes obstruction.  IEit does,
leave the jeb alone afterwards.

Jets Wrong Size
Symptoms.  Indifferent general performance of engine,
Remedy. Tune the carburettor (see page 111)

Incorrect Petrol Level

Symploms. 1f too high, petrol will glowly drip from jet orifiee
and issue from bottom of spray chamber, and overheating and
high petrol consumption will ensue.  1f too low, the engine will
be difficult to start, and will run best af high speed, but never
develop full power,

Femedy. Readjust by moving the float glightly upwards on
its needle. IMrat see that the oarburettor iz '* sguarve ™ with Lhe
engine, If tilted, the petrol level will be altered accordingly.

Needle Valve not Closing Properly

Symploms. They vary from mild to profuse flooding of the
earburcttor.

Remedy. Clean valve seat and valve itself and grind-in with
the fingers until a ring contact is evident. Be careful to hold
needle quite vertically when doing this. See whether needle is
bent, and renew if it is so.  Verify float action.

Choked Petrol Pipe

Symploms. Engine runs well at small throttle openings but
weakly at speed and when hill ¢limbing. Moreover, the car-
burettor cannot be fliooded instantly.

Remedy., HRemove and clean.

Stieking Carburettor Slides

Symptome. Trratic behaviour of engine anul uncertain responss
to control movements, .

Remedy. Dismantle, clean, and adjust until they work up and
down frecly.

Choked Air Vent in Petrol Tank
Symptoms. This can easily he mistaken for a choked petrol
pipe, there being, of course, insuflicient fuel supplied to the car-
burettor owing to a partial vacuum caused by petrol displacement,
Remedy. Obyvious,

Defective Control Cables

Symploms.  Control cables may be slack, broken, or stiff. In
any case the engine will not respond correctly to the control lever
movertents, and erratic ruopning will result.
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Remedy T slack, take up the slack with adjusting screws ;
if broken, renew or repaiv; if stiff, remove fraved portions and
grease, or if necessary, renew,

Petrol Spraying from Air Intake

Symploms.  Self explanatory.  Wet petrol is blown against the
hand held to the air intake. 16 is occasionally accomponiced by
loss of power, overheating, and heavy fuel consumption.

Ttemedy. 1f engine runs well do not pay much heed to this
trouble., Tt oceurs to a certain degree with 90 per cent of the
petrol engines on the road. If the phenomenon is so marked as
to impair running, renew the inlet valve spring.

Air Leaks at Induction Pipe

Symptoms.  Difficulty in starting, slow aceeleration, inability
of engine Lo take Lull air.

KRemedy, Bind with adhesive rubber tape, or better. use a
jointing compoud.

Carburettor Ablaze

Symptome.  1lorribly obyvious.

Remedy,  Instantly switeh off petral and open throttle, The
petrol in carburettor will be then used up rapidly, Also try and
smother the seat of the fire with a rag or cap if available. No
digagtrons effects should then acerue. If, however, any delay is
made before taking action. the flames will spread to the petrol
tanlk, and if that ignites it will be fatal for the machine. When
the fire is quenched the rider should ascertain the eause, and take
such action a= will prevent a recurrence. Clommon causes are
petrol dripping on part of hot exhaust system, an electrical short
circuit, and sticking inlet valve causing a blow-back of burning
gas into the earburettor.

ENGINE TROURLES
Gummed-up Piston

Symptoms.  Impossibility of turning cold engine over fast
enough to five,
Remedy., Prime.

Seized Piston

Symploms. 1L, when travelling on the road. the machine pulls
up suddenly for no apparent reason, piston seizure can be sus-
pectad. I the rider is travelling fast when this ocenrs, a violent
skid will ensue, which should be corrected by instantly declutching
and Tuning into the skid.

Bemedy,  After the cylinder has cooled down pump sufficient
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ail inta the engine to produce a smoky exhaust, get the enging
re-started and proceed quietly until the machine can be examined
by a competent mechanie.

Sticking Inlet Valve

Symploms, If stuck permanently open, thera is no compression
and violent pufl-backs can be heamd emerging from the carburettor,
gometimes accompanied by smokes or llame, or the earburettor
mav be even sct on fire. 1f oceasional sticking ocours there 15 loss
of 1;:31.1.':*.1~ and the foregoing symptoms disappear upd rEapPPear,

Remedy, Clean valve stem and examine spring. If weal.
renesy.

Wrong Valve Clearances

Sympioms. Loss of powen, noise. )
Ttemedy. Iteset (as deseribed in previous chapter) with gaugo.

Piston Rings Stuck in Grooves
Symploms. Loss of compression, hob ecrankease, hissing heard

in crankecase. . 1 '
Remedy. Remove and clean grooves. If piston rings are

discoloured, renew.

Exhaust Valve Stuck Open
Symptoms. If partial, loss of power, explosions in silencer
it jammed completely, no eompression and eylinder ﬂnng}mﬁmng. :
Remedy. Remove valve and examine seat for particle of grit
that might prevent valve seating properly.  Also inspect for _du-t
in guide, hinding valve stem, no valve clearance, broken spring,
wrong valve lifter adiustment, and anything likely to prevent
the valve seating itself,
Insufficient Lubrication
Symptoma. If slight, weal mnning, especially on gl‘u.dii.'.fltﬁ,
with tendeney for pre-ignition. 1f gross, dreadful knocking,
marked overheating, terminating in a partial or complete seizure,
tomedy. More oil or better quality oil.

Loose Gudgeon Pin Bearing
Symptoms. A slight metallic click, accelerating into a jingle

al speed, .
Temedy. Tit a new bush (see page 11a).
Leaky Valves

Symploms., Poor compression, power unsatisfactory. Inspec-
fion reveals pitted faces and seabs.
Remedy, Grind-in.
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Loose Bearings
Symptoms.  Gradual power decline and development of rattly

noises, A fight engine (not an engine full of aleohol 1) should
emit the following noises only, iz, olick of the yalves, suck of
air intake, and pufl of the exhaust. If in addition to these noises
a ratlling looseness becomes audible, the bearings are in a badd
state.

Remedy.  Give the machine a complete overhaul,

TABLE I
Exame Rerrses 1o STant

PRIMARY CAUSE

—xeodle of Hoot sticking
= Aér went in tank chokoed
—Aur lock in petrd] pipe

—Cholked patrol PEED
—No pateol in tan
—FPeatrol coolk clossd
—hoked jot

—AIr leak

—\Wrong setting of carb. levers
—C.Jnam:f throttlo

Spark at points of plug— —Controly failing to work
—=Magneto timing slipped
—Incorreet timing

—Waonak spark

(IRSERVATIONS

No potrol at jet

Carburettar

Hoods i
when " tickled ™  ~Spark at terminal -

—No spirk —
ot plug

—Wenk spork
|—Plug aootad

— g short-cirooibod
—Qontact hreakor stinking
| —Contacta dirly or worn
—3hort cirenit

—H, T, eahle dotaehod

—No spark At ——|-=Loose contact points
terminal —Braken earbon hmahea
—In=ulation of mag. broken down
—Magnets need re-magnetizing
—[tay of contact broakor shearad
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TARLE FI
Exgixe 8tors
Privany CAUsE
—Cloaed potrol tap
—Just ehobedd
—No petrol
—otrol pipe choloed
—Float needls stuck
—Air vent in tank closed

OnsEnyaroxg

Patrol supply
Faoiry

—Unider-lubricaticn
—Exeossive valve clearance
—LIverheating
—arburetvor Q.0 —— —Defoctive controls

—Valve spring broken
—Air leak
—Valve brolken

Giood ) —Valvae cottor brolen

L] tha S e — — Wrong timing

—Carburettar flonding
—Floal needls sticking
—Puneinred: Hoat
—Choked jet

—Valva badly pitted
—Valve speing broken
—Valve cotter biraken
—Hings pummaod op
—Hings broken
—Ring zlotain line
—Valve goide tight
—LCracked piston
—No valve clearanco
—Cracked gudgeon pin

—Carburettor defeotive—

Bad eompression

10-—(530TA)
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TABLE TI1

Excixg Ruxs DaprLy
Priscany Causic
-Wrong valve slearnnes
— Bl rlrrllpre"_-iccjnn
Corbon depoait
—Partial petro) stoppage
—Wrong timing
—{Thoked silonoer
—DBud mixture
Wonk valve springs
—(aar Loo high
—Worn cams

ORSERVATIONS

—Constantly

Loga of powor

|—qu."-': euntrals
—Intermittently — |—Valvo guidi tight
—Fartinl petrol stoppage

—lenition too far advanced
|—I're-ignition (carbon deposit)
|—E:im==<.~x of aip

Overhaating

Engine knocks

—Dirty contacts
—Irregular park —|—2tuek rocker arm
—Wator in potpol
—Zooted plug

Misfinn g ———
—Weak mixtars
—Regular spark ——Tomporary short oirouit
—Partial potrol stoppage
TABLE IV
Exome Brors pue to loamros
(BEERVATIONS Pristany Cavse
—=hort eireuit
—Stuek eontact breakor
—Dlirly contaots
—Loden contaots
—No spark at magneto— —Brokon eorbon boushes

—Broken contact breaker spring

Sheared contact brenkor key
A ' £ e
Mo spm‘l: —Defootive condonser
ot plug —Braakolown of insulation

—iooted plug

] —HEipEﬂcl magnoto timing
—RBrolkon plag
—ILLT, cable ditached

—Spark at magnoto —

CHAPTER VII1
RUNNING COSTS AND TOURING

Ix this chapter we will consider briefly the expenses connected
with motor-eveling, and thereafter we will disouss some matters
velating to touring., Ewvery motor-cyelist, sooner ov later, has a
desive to extend his field of activities. He becomes tired of con-
stantly wandeving over his old routes, which ave usually eonfineid
to a radius of about 50 miles from his home, and he wishes to sot
out on a long distance tour, either in this country or abroad.
FFor the present: let na deal with running eosts.

RUNNING COSTS

Cost of the Machine. Thisisthe principal cost of motor-cyeling,
representing as it does an initial outlay of some £50 or more,
according to the type of machine purchased. PBut remembeor
thisg iz really an Investment, and the expended capital can be
recoversad minng a certain sum representing depreciation on selling
the machine.

Depreciation. This ugly item iz an added reason for purchasing
n reputable machine in the flrst place, for such machines always
command a fair market price. Tt is a hideous fact, bub neverthe-
less true, that the purchaser loses at least £5 in removing the
machine from the shop window. From that time onwwards the
machine can no longer be regarded as new. It stands to reason
that depreciation depends mainly on the way the machine is
kept, but it also depends largely upon the aze of the machine.
Many people will not buy a machine that is more than three or
four years old (old in the sense of date of design). Therefore,
unless the rider intends to stick to the machine until it is thor-
oughly worn out, it waually pays to sell after a couple of years’
riding. The vendor may then reasonably hope Lo recover ab
least 50 per cent of his capital expenditure. If the machine is in
sound condition, and the appearance is still good, he may get
back as muech as 70 per gent.  In reckoning the cost of motor-
eveling, this factor must be taken into consideration. Reckleas
or caréless driving and peneral neglect of the machinge conse
depreciation to be wvery rapid, and motor-cycling becomes a
costly affair,

Cost of Licences., This has hean alveady dealt with in Chapler
IT. Tt represents a vory fair outlay to the motor-cyelist, and ia
rather disproportionate to the damage done to the highways.

1549
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However, under the present system of taxation, it must be faced
cheerfully.

Garaging. Keeping a solo motor-cyele at a public garage costs
about 25. G, a weel on the average, or £6 4 year, and a combina-
tion an extra shilling a weelk, [I civeumstances permit, it is well
worblh while erecting o cheap shed or buying a portable and
collapsible shed ready-made. Overhauls can then be carried out
in perfect saclusion and, moreover, no objection can b made to
coming in at ' unearthly hours.” Such a shed should not cost
more than £7 or £8, and, of course, it will last indefinitely.

Petrol Consumption. Petrol consumption depends on many
factors. Fast driving or driving on low gears results in a high
consumption. Also a badly tuned carburettor will not contribute
to fuel cconomy. Speaking generally, however, a 2§ h.p. or 31
h.p. machine should have a fuel consumption of at least 80 m.p.g.,
and when specially tuned should do about 90 to 100 miles on a
gallon of spirit. A 4 h.p. machine ghould do at least 60 m.p.g.,
and an 8 h.p. machine at least 40 m.pug. with sidecar. Ridden
solo, these two last-mentioned machines should have a still smaller
petrol consumption,

Oil Consnmption. Ons quart of il should suffice for a mileage
of at least 500, with considerate driving of a solo machine up to
81 h.p., and at least 350 in the case of the higher powered machines,

Tyres. Tyres, when well inflated, should have a useful life
of from 4,000 to 5,000 miles, A certain amount of luck enters
into the question, for a severs gash due to a piece of broken glass
may practically ruin a new tyre ; bub this rarely happens,  Some
words on tyre maintenance have already been given in Chapters
111 and ¥V, When buying new tyres it always pavs to get the best,
and nothing but the best.

Sparking Plugs, (uality here again is important. Cheap
plugs give poor sevviee, and soon want renewal. Buy plugs as
recommended by the makers. Thess should only need anuual
renewal, Unsatisfactory plugs often cause mysterious loss ol
power,

Buving Carbide. Always purchase carbide in 14 1b. lots; it
is infinitely cheaper than buying it 1 1b. at a time. After using
the lamp, rake out the solid particles and use again, Failure to
do this results in great wastage. As previously mentioned, the
cost of maintaining electrie lighting sets (Magdyno) is negligible.

TOURING

Dress, Tong distance touring requires ecareful preliminary
congideration regarding dress if any enjoyment ia to be derived
from the tour—or rather if acute discomfort is to be avoided.
The all-weather motor-cyelist has to cope with every variety of
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heat and cold, wind and wet. TFor short distance runs dress
does not matter mueh, All that is required is protection of the
clothes and eves frony divt.  Clothing for this work is left to the
rider's fancy., Sume go about clad in flying suits, helmet, and
gn on. Others go about dressed in riding breeches, leggings, and
o bright coloured bévet,  All this is a question of individual taste,
But where touring is concerned, the vider must have plenty of
warm waterproof clothing. and goggles should be worn,  Con-
stant and prolonged exposure of the eyves to cold and dust pro-
duces chronic inflarmation, and is thoroughly bad for the eyes,

Goggles. Hegarding gogeles, the first consideration is the
question of splinter-proof glass. One never knows when a
machine ia going to be involved in a smash, and the worst con-
ceivable disaster would be irreparable damage to an eye or both
eves. 1= it worth risking blindness for the sake of a [ew shillings ¥
No, of course not, Therefore, buy either ** Triplex "' goggles or
gome type guaranteed unsplinterable, There are many designs
of gogeles on the market, It is best to select a type giving the
widest range of vision, that is to say, the glasses must be close Lo
the eves. Rubber type gogeles are apt to be rather offensive in
hot weather ; otherwise they are very good. Wae will leave the
selection of goggles to the reader’s diseretion. Some riders detest
goggles, and no printed words will ever induce them to use them.
If no ill effects are produced fo the eyes, there certainly seems no
reason why gogeles should be used, but when very high speeds ave
indulged in neglect to wear goggles i dangerous, Apart from
the question of secing al very high speed, a stone thrown up, or a
fly entering the eve, at 70 m.p.h. can cause excruciating agony,
and will probably rezalt in the rider being thrown.

All Weather Riding. Whilst it cannot be denied that riding
in spring and summer weather is very pleasant, winter riding has
its charms. Many riders openly avow that they do not care
what the weather is like. They get plenty of satisfaction under
all conditions. This is, perhaps. true in the case of a certain class
of rider, but not for the majority. This type of motor-cyclist
keeps himself warm through sheer exeitement, not woolly under
clothing ! However, we will deal with the average rider, who
places bodily warmth foremost.

The commonest type of winter dress consists of the ordinary
buff waterproof eoat and legeings, the latter either buttoning up
the sides, or lacing. Most accessory dealers sell this type of
apparel. They are, however, rather clumsy, and apt to zet torn
and become generally dilapidated looking. A far more satis-
factory garment is one of the surplus 1L.AF. Sideot flving suits
with fur collar, that can be obtained for the modest sum of about
three guineas. Better still, get a leather coat and tronsers to
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mateh.,  No definite instructions regarding apparel can be given,
It is all a question of taste and money available.

Headzear. A tight-fitting cap is the most suitable headgear [or
normal motor-cyveling purposes. I predisposed Lo blow off, it
may be veversod, that is, placed peak to the rear, Many riders
are inclined to dispense with headgear altogether,  Thisisall right
provided that the hair is not liberally swamped with hair grease.
I this case dust and grit aceumulate horribly,  For long distanee
touring, in cold weather, the helnwet is unchallenged ; it keeps the
ears and face warm and free from road dust.  For competition
riding (reliability trials excluded !) the erash helmet is essential,
In all track vacing il is compulsory to wear such a helmet.

Gloves. The problem of keeping the hands warm and at the
same time enabling them to finger the controls sensitively is a
difficult one.  Many fast riders prefer to do withoul gloves, saying
that they would rather have the finger tips cold than run the risk
of being cold all aver. Woollen gloves ave dangerous, as they may
open the throtile by catehing on the lever when removing the
hand to change gear.  Ganntlets keep out the cold, but spoil the
sensgitiveness of control,  An attempt to solve the glove difficulty
lias been made by several firms who market a rubber muff which
fits over the handlebar grip and controls,  Thisidea is very sound,
and should the rider expevience great discomfort through eold
hands he eannot do better than obtain a pair of these mufts.

Preparing tor a Tour. 1f the reader is contemplating an exten
sive Lour. and is a member of one of the Associations mentioned
in Chapter IT, he should write to the secretary of the Association
concerned and apprise him of the intended route. A detailed
itinerary will then be supplied, and useful information concerning
state of roads, ete., given. When undertaking a Continental
tour, the soviety, if requested to do so, will obtain the member's
passports, carnets, or tripliques, and theveby eliminate the
necessity for leaving deposits when visiting a foreign countey.

Maps and Guides. These are very necessary adjuncts to tour-
ing, and indeed the fascination of planning a tour is part of its
pleasure, The route should be traced out in red ink on the map
to facilitate reading.  Large seals Ordnance Survey maps are
the best, as they show all contours, and the route may be chosen
20 as to avoid all the worst gradients, unlese the tourist wishes
to include all the fine view points., and then, of course, he will
select the hilly roads.  The tourist, if his time is limited, should
split up the route into seetions, allotting s0 much time for cach
seotion,  He can then run to a definite time schedule. For long
distanee touring in the United Kingdom, the Michelin guide is of
great. value, giving as it does all partienlars regarding hotels,
repairers, and other useful information.
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Spares. ‘Thers is little need to carry more than a repair oubfit,
puamp. complets tool Kit, spave plugs, spare tubes, spare chains and
links, one spare valve complete with spring, washer, and cotter,
and a complete repaiv oulfit forr tyves, as before mentioned,

Luggage. For touring purposes, it is obviously senseless o
burden up the machine with luggage. Carry on the nmigchine the
absolute minimum amount necessary, Send the rest by rail.
We will not defile these pages with a description of all the gear and
tackle necessary to keep man in a civilized and respectable condi-
tion. We will leave that to the reader’s common sense.

Taking the Machine Abroad. The triplique, referred to pre-
vionsly, enables the owner to fravel in Finland, France, Italy,
Holland, Belgium, Rumania, Spain, Portugal, Russia, Norway,
and Sweden, or as an alternative a member may get an Inter-
national Customs Pass, issued by the A.C.U. and A.A. to members
and non-members, wherehy the highest continental duty payable
suffices for all the countries forming part of the convention.

International Travelling Passes (duration, 12 months) are also
issned, enabling the holder to travel in all countries which are
parties to the agreement, without oblaining the special licences
or earrying special numbers in cach country as hitherto. The
COustoms Pass concerns the customs duty payable; the Tra-
velling Pass is exclusively a licence for the machine and driver
abroad.

1t is no longer necessary for the tourist Lo be examined by a
foreign official, to ablain foreign licences, or to undergo any other
formalities. It is only necessary to obtain the International Pass
and fix an oval plate to the machine with the letter G.B. painted
in white on & black background. This plate must be illuminated
by night,

Continental Rule of the Road, etc. As a general rule Keep o
the Left and Pass on the Right in Austria-Hungary, Portugal, and
Sweden.

As a general rule Keep to the Right and Pass on the Lefl in
Belgium, France, CGermany, Holland, Thaly, Hussia, Spain,
Switzerland, and the following provinces of Austria-Hungary,
viz., Carniola, Dalmatia, Tyrol, Istria, Carinthia.

The speed limit in Belgium is 40 kilom, an hour in the country
and 15 in town. Special regulations apply to Brussels. Maost
Belgian roads are very bad,

Lighting-up time in France is 15 minutes after sunset. Rear
number plates Tust be iluminated. French roads are, on the
whole, good. Cars and motor-cycles entering Paris are stopped,
the petrol in tanks measured, and ocfroi duty charged.

The roads in Molland are generally good, but narcow and
winding. No spocial limit is {ixed on country roads, bul motorista
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can be prosecuted for driving to the common danger. Somie
roads are closed to motor traffic.

The general rule of the road in Ttaly is to keep to the right, but
it is frequently reversed in many districts and towns. .

In Northern Haly and parts of Central Ttaly the roads are gond
and often exeellent.  Inthe Southern Provinees the vomds are bad.

The speed limik in Spain is T} m.p.h.

GENERAL HINTS ON TOURING

A few general hints on the subject of touring may well conclude
this chapter and, if acted upon, will contribute to the pleasure
derived by the tourist—

1. Before setting out on a long distance tour satisfy vourself
that the machine is in gound mechanical condition and that the
tyres, which can mar or make a tour, are likewise in good
condition.

2, See that you have aboard a complete tool kit and repair
outfit and a few vital spare parts.

8. If you are driving a combination, put a girl in the ** chair,”

4, When touring abroad remember that you are the foreigner,
not those with whom vou come in contact, i

5. Never deive further in a day than you feel fit for, and Keep
the speed for the greater part at 25-30 m.p.h.  Such a speed is
not conducive Lo physical fatisue and enables you to see the
country through which you are passing,

6. Awvoid the big towns and eities as much as possible,

7. Plan the whole tour carefully before setting ouf.

8, Bes that you are fully insured against aceident, and particu-
larly against third party risks.

_—

—

CHAPTER VIIT
BOYING AND SELFING AN OLD MOUNT

Buying a Second-hand Machine. The inexperienced hand must
proceed warily when contemplating the purchase of a ﬂrc:f.uulhlmnrl
motor-cycle, Preferably he, or she, should get the assistance
and adviee of an experienced driver when examining a machine
with & view to its purchase. He should buy nothing but the best
and most modern that can be afforded. There arve plenty of
first-rate bargains to be had, but at the same time there dre
numierous machines offered for sale at prices out of all proportion
to their real values, and not a few absolute * fakes.” It is worth
while, therefore, making a fairly thorough examination and test
of the machine.

Year of Make, First ascertain the year of make of the machine
(this may be verified by referring to the registration book) by
noting the engine and frame numbers. Also find out whether
spare parts are obtainable by ascertaining whether the mana-
facturers are still in business or whether they have shared the
fate of so many motor firms, i.e. been driven out of business by
competition. A pernsal of the advertising columns of one of the
leading motor-cyele papers should give a fair estimate of t he
average sale price of a machine similar to what the prospective
purchaser contemplates buying.

Examining the Machine. First take a general survey of the
machine, noting the condition of the plating and enamel, but
remember the machine may be in sound mechanical condition,
even though its appearance is decidedly forlorn.  Now serutinize
the frame carefully for the existence of cracks, rusting, and
damage. Should the frame show signs of having met with an
accident, turn the machine down at once. Now examine the
forks for similar defects, and test their springiness; also note
whether there is excessive play in the forks, and if so, whether
it, can be taken up, Carefully examine the condifion of the wheel
bearings, tyres, accessorics, and tools, Tf the machine is a 5ildn::=1r
outfit, examine the points of attachment, and state of sidecar
springs. Do not be influenced by the owner's assertion that
avervihing is O.K. FExamine everything yourself, and wverify
his statements. Having satisfied yourself that the machine is in
very fair condition, proceed to test the engine,

Testing the Engine. Begin by lurning the engine aver com-
pression and noting the resistance offeved. If the engine has
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perfect compression, it should be possible for the kick-starter pedad
(if such 1z fiided) to bear the weight of an average man for several
seconds on full compression.  Carefully note the result of this
testy and if the compression is found to be bad, asecertain why it
is so.  Hemember that some engines ave designed for low com-
pression (especially those of the horizontal fwin type), and there-
fore negative vesults from this test will prove nothing, Now
rotate the engine several times with the exhaust lifter raised,
and see whether the engine sounds tight, 1f there is any sugges-
tion of clanking or eattling, the bearings are not in good, in fact,
probably very bad, condition. Ask permission {o remove the
exhaust valve, and examine the facces of both valve and seat.
Note whether the valve is pocketed (vefer back to Fig. 61). If
it is g0, it indicates either carelessness or old age, or both, and
vour views about other parts should be tempered accordingly.
The valve gear mechanism should be exposed, and the wheels
and cams carvefully examined. TIf worn, they will require renewal,

The condition of the piston and eylinder can only be gauged
by experience, but if detected (piston will **&lap ' in exlinder when
engine is running), the price of the machine should be carefully
weighed, for piston * slap ' is by no means a minor defect—it iz
uzually indicative of an oval cylinder, necessitating regrinding
of the eylinder and a new (over size) piston, Unless all other
parts are in exceplionally nice condition, it is best not to purchase,
Remember, however, that an alloy piston is loosely fitting when
eold, and this must not be mistaken for the bad fitting of a cast-iron
piston in its eylinder, The rings may Keep the compression good.

Trial Bun. After the preliminary inspection the purchaser

should insizt on a trial run. In the cass of a combination, the-

owner will probably ride in the sidecar ; otherwise he will probahily
demand a deposit to ensure o bosa fide transaction,  On this ran
the Behaviour of the engine should be observed when running idle,
accelerating, running at top speed, and last, but not least, when
hill elimbing. After a short run the crankease should be felf.
If hot it denotes serious gas leakage past the piston rings.  Care-
fully note whether any noise beyond that of the tappots and valves
is audible. Tf so. do not buy until you know the cause.

A Warning, The reader is advized to make quite sure that the
vendor is the real owner of the machine, for if he purchases
and subsequently the machine iz elaimed by the real owner, he
must retirm the machine to the lawful owner. and has no redress
except the doubiful one of suing the vendor, if Lie has nof aleeady
decampad.

Selling a Second-hand Mount. 'I'he foregoing information
indicates roughly the questions likely to be asked in the dispoz=al
of ‘a second-hand maching, and before attempling to sell the

[
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machine it should be put into reasonably good order hoth exter-
nally and internally. As such it will command a higher price
than if the defects arve left unremedied, and will avoid irvitating
corvespondence between the parties coneerned in the transaction.

Selling Through an Agency. Several firms undertake to gell
second-hand machines, the procedure in most cases being to value
the machine and to allow the agent a commission on that price.
Such agents usually sell the machine at a higher price than the
owner would obtain privately, so that it is usually well worth
while to adopt this procedure, so long as only a reliable firm i
dealt with.

Selling by Advertising in Trade Paper. This is usually an
excellent method of selling, becauss the trade papers classifv the
machines, so that an intending purchaser of an A.J.S. machine
has only to glance down the small advertisement columns of one
of the motor-cyeling papers (as previcusly mentioned) fo see
comparalive prices.  The fact cannot be jgnored that a prospec-
tive purchaser of a second-hand machine buys either Mofor-
eneling, the Molor- Cyelist Review, or the Molor- Clyede, and this
method of selling is advoeated,

Advertising in the daily or local press is also an excellent
method of selling,

The reader is reminded of the rules given in Chapter ] (regard-
ing the registration book) which apply when the machine changes
hands, Do not let the machine pass hands until the purchase
price is handed over. Beware of those who require a trial run
upon part payoerl,

Selling the Machine Abroad. It is, perhaps, worth while men-
tioning here that when taking a motor-cycle abroad it is not
possible to sell the machine in a forelgn country without paying
the importation duty, and the machine become a permanent
possession abroad.  Momeover, the sum of money (usually £10)
deposited against the triptique or carnet is forfeited. However.
motor-cyolists do not usually cross the Channel with the ides of
gelling their machines. bub in some cases owners, who get fed-up
with their mounts, arve inclined to act on the spur of the moment.

. |
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CHAPTER 1X
LEGAL NOTES

Tam logal matters regarding licensing and registration having
been disposed of in Chapter I1, it remains to deal with guestions
concerning breakage of the law. Th is wise to remember that in
all cases of accldents or of legal trouble, the legal departmments of
the Automobile Association and other road organizations are
always ready to assist members on receipt of an 85.0.5., and to
give free legal defence in the case of certain offences.  The follow-
ing information is given because in law * irnorance is no defence.”

‘What to do in Case of Accident, The first thing to do in case of
accident 18 to obfain the names and addresses of at least two
independent witnesses who are lilkely lo assist your case.  Carsfully
jobt down on paper all particulars of rond width, place of accident,
vour gpeed at time of accident, whether horn was sounded, and
all other partieulars relating to the accident. Hemember that
insurance companies rely mainly upon the police reports.  There-
fore, it is essential to summon a police officer so that he can take
down sigred statements from both parties, both for perusal by
police headguarters and for the benefit of the insurance companies
concerned. A full truthful statement must be made. Anvthing
withheld will react unfavourably against the driver later on.  Ti
an injured person is likely to make a elaim, an independent medi-
cal man should be called to examine him and make a report. Do
not engage in any correspondence without legal adviee, or if this
is not taken, make clear that all your statements in the letter are
made without prejudice to your case 3 and refrain from making
statements either at the time of aceident or afterwards. which
might be constrmed as admission of liability. NWever offer money
to the injured person, for motives of sympathy are often construed
into admissions of legal liability.

Name and Address. To anvone who complains that the motor-
ist has committed an offence of driving to the common danger,
the driver must give his name and address, The maximum
penalty for refusing, or for giving a false name and address, is
£20, with heavier penalties for subsequent offences.

The Order to Stop. A person in charge of a horse may order a
motor-cyclist to stop, and &0 may a constable in uniform, or a man
injured by vour machine, To fail to do s is an offence.  In any
case an order to stop should never be ignored. The signal to
stop should be made as already noted on page 50,
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Endorsement of Licence. All convietions under the Motor Car
Act, 1903, may be endorsed on the back of the licence, except a
conviction for obstruction, and the first and second convictions
for exceeding the speed limit. It is not widely known that a
driver who has had his licence endorsed can obtain a clean ligence
at any time for the fee of 5a., provided that he has not, -_lm:'mig: n
continuous period of not less than three years, had any convietion
endorsed,

Furious Driving. A person driving furiously renders himself
linble to convietion for the following offences—

1. Driving to the common danger.

8, Exceeding the speed limit,

3. If anyone injured, indictment for eausing bodily harm.

4. If anyone killed, indictment for manslaughter,

5. Arrest by any person, whether constable or not, who sees
the offence committed, under the Iighways Acts, )

Warning of Approach. It is compulsory to ;_a;iwr.- andible warn-
ing of approach whenever it is necessary. Failure to do so
renders the driver llable to eonviction for driving ‘t.:‘} 1‘:11LE COTLILOTH
danger, and to an action for negligence if anybody is injured as a
result.

Fxhaust Cot-out. It is illegal to use an cxhaust eut-out, or
any contrivance enabling the exhaunst gases to escape into the
atmosphere without first passing through an effective silencer,

Arrest. The driver is liable to areest by a police constable
(whether in uniform or not) if he refuses to give his name ;End
address, refuses to produce his licence on demand, orif his machine
does not bear the identification (registration) marks.

Rules Regarding Number Plate. The driver of & motor-cyecle
is guilty of an offence if the number plate is not properly fixed,
or if it is in any way obscured or rendered illegible or not properly
illuminated, unless he can prove that he has taken reasonable
steps to prevent this, and if the driver is not the owner the latter
mav be charged with alding and abetting.

Illamination (see also Chapter 11). The driver must always
comply with the existing lighting regulations ; nt-hemlvis-u he may
be summened. One number plate must be properly illuminated.

Regarding the Registration Book. When a licence is issued a
registration book is issued to the owner, and this must be sent to
the Couneil with whom the vehicle is registered as follows—

1. When any alterationis made to the vehicle,

2. On sale ar change of ownership.

4. On change of address,

4. When vehicle is broken up, destroyed, or permanently sent
ont of the Tnited Kingdom.

Obstruction. The machine must not be left for an unreasonable
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or unnecessary time on the highway in such a position that it
constitutes an obstruction to other traffic or pedestrians,

Staying Proceedings. IFor certain minor offences, such as
using a motor-cycle with an expired licence, a Council MAY SO1e-
times under the Roads Aet, 1920, write to the offender saving
that they will stay procecdings provided the delinquent hands over
& certain sum, usually equivalent to the fine that would be im-
posed. Tinless the motor-cyelist is sure of his case it is best to
fall in with such an arcangement.,

Time Limit for Summons. Unless previously warned at the
time the offence is committed, notice of an intending prosecution
for exceeding the speed limit must be given to the driver or the
vegisterad owner of the motor-eyele within 21 days of the alleged
offence.

Right of Appeal. A person convicted of any offence under the
Motor Car Act, 1903, has the right of appeal to next Court of
General Quarter Sessions, provided he did not plead * (. suilty,” in
Courts other than Metropolitan. A right of appeal lies arFainst an
order disqualifying any person from obtaining a driver's licence.

Speed Limit. Many riders believe that the speed limit has
been abolished, but, at the present, at any rate, this is not so ;
and, according to the strict letter of the law, no vehicle may be
driven at a speed exceeding 20 miles per hour on the highway.
Special limita of 8 or 10 miles per hour are fixed in cerlain towns
and villages., These must be strietly observed.

Leaving the Machine. A motor-eyele may not be left with the
engine ranning while the owner is in a shop, however short the
period.

Police Warnings, A new system of dealing with first offences
of a minor nature has recontly been introduced. Tnder this
system it is eustomary, unless the offence be serious, to give the
offender an official warning instead of bringing a prosecution.
Whether or not the offender be prosecuted is left to the diseretion
of the Commissioner of Police. This system is a slep in the right
direction and does much o avoid frivolous prosecutions. The only
pereom, as far as the author is aware, who has refused to take
advantage of the scheme was a woman—and she was promptly
summoned instead, and heavily flned! In view of the fact that
these warnings apply to fivat offenders only, this paragraph will
probably interest novices only—mnot hardened riders.

Petrol Storage. Those who desire to possess a petrol dump ™
on their own property should remember that a maximum of
80 gallons in 2-gallon tins is permissible, and it must be located
at least 20 ft. from an oceupied building. Also the store must
be arranged such that, in the event of fire and leakage from the
Ling, the inflammable liguid will not escape,
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SPECIAL NOTES

Readers of this book will be interested to know that the Walsall
Strect branch of the Wolverhampton concern now manufacture o
powertul six-ovlinder bus and lorry chassis whose design and
workmanship are up to the standard of their high grade motor-
eyeles,  This interesting product, whose engine develops 54 b h.p.
al 2,000 r.pam., is illustrated below with an M 12 machine alongside.

A.J.S. Brooches, Pennants, ete, It is not generally known that
pxoellent little blne and gold enamelled bhrooches with the ALTS,

Fie, T7. Coxznisr—Tar LITTTE 244 cao. ALE. Avoxesing s Big
BroTanEn, THE Six-cvriNpen O.H.V. 3,800 o0, CoMMERETATL (nA&sis

monogram can be obtained for a trifling sum. The wearing of
these unobtrusive brooches enables ALLS. owners to recognize
one another at a glance, and is often the means of cultivating
uncxpected friendships,

Triangular pennants with steel masts, suitable for mounting on
the number plate or handlebars. gan also be obtained in various
colonrs.

Spare Parts. Spare parcts for A J.5. molor-evoles can now he
hadl by return C.0.D., if the full put number is quoted. from
Wolverhampton, The maximuam value of goods obtainable
under this system is £40,




nt was created for free distribution in the AJS/Matchless Egroups

. APPENDIX

SOME 1928 RACING SUCCESSES _

Fvent Machine Place
BRITISH ISLES—
Tourist Trophy Senior Races, |
Tsle of Man . 4:98 h.p. SECOND
X _uiamuzpd Open Speed Cham.-
pionship . | 349 h.p. First
British Beach mmﬁﬁm Cham-
pionship 349 h.p FirsT
Pendine 10 mile Oumﬁ mwmwﬁ
Championship 3:49 h.p. FirsT
Southport Speed .H:m_pmu 50 |
miles (600 class) : . | £#98 h.p. 0.H.C. | FirsT
. 50 miles Unlimited Class . | 4-98 h.p. 0.H.C. | FIrsT
IRELAND—
Temple * Sixty ’ Road Race | 3-49 h.p. SrcoxDp, and Fagtest Lap
Ulster Grand Prix . . | 349 hup. O.H.C. | SEcoxD
SCOTLAND—
_ Scottish Speed Champion-
ghips . ; ‘ . | 3-49 h.p. FirsT
o - » | 349 h.p. SECOND
GERMANY—
German T.T. . . . | 349 h.p. 0.H.C. | FrsT
Peine Races, Hanover . | 498 h.p. Finrst, and Fastest Time
Halle Hill Climb . . | 3-49 h.p. FirsT, and Fastest Time
Badberg Veiricks Race ; 7 4-98 h.p. First
Rochlitzer Hill Climb . | 4-98 h.p. FirsT, and Fastest Time of
. Day
International Gabelbach Hill | 4:98 h.p. sj¢ First, and Fastest Time of
Climb _ Day
Solitude Race . . . | 498 h.p, FIRrsT g
Waure Speed Trials . : 7 3-49 h.p. FirsT
BELGIUM-—
Grand Prix de Brussells . | 3:49 h.p. First, and Fastest Lap
Grand Prix de Bouillin . | 3-49 h.p. FirsT, and Fastest Time of
Day
Grand Prix de Spa . « | 3:49 h.p. Frrsm
AUSTRIA—
Austrian T.T. . : . | 4:98 h.p. SECOND
Austrian Grand Prix . . | 3:49 h.p. 0.H.C, | First, Won by 22 miles
' + 5 . | 4:98 h.p. O.H.C. | FirsT, Won by 19 miles
153
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CYLINDER BORES AND STROKES IN MILLIMETRES AND
USEFUL INFORMATION INCHES
TABLE OF GRADIENTS Ax ApproxiMATE GUIDE FOR CoOMPAIISON
Gradient Par Ot push Hech Tideior A Cylinder Moasuring— | Is Equal to—
| Millimatres Inchea
| e =
I'in 2 1] 2540 x = =
1w 24 40 2112 B3 = B3 = 3 ®o3
I % 3 34 1760 B3 X EG = 3 » 3
1., 3% 28 1508 B« 86 = 2§ o8
i & 4 o5 1320 B4 x Q0 = 3 ® 3
I v & 20 1056 00 80 -- % X 3
Hiey 17 B850 80 3 110 = 35 % Ay
e 0 14 754 95 ¥ 115 = 3 X 44
10 & 12 G0 100 % 116 = 3R ¢ iy
1 D 1 5T 105 = 118 = 4 e 4h
1 .10 10 528 108 % 120 = 14 % 43
T 9 480 110 125 = A X 438
R 8 440 112 x 128 - A % By
I 71 a06 114 3¢ 130 -z 4} x B}
1 Ll 7 377 11 > 134 = 49, x bf
L Gk 64 a5z 118 % 138 = 485 % By
1, 18 i} 330 " 120 ¢ 140 = #f % b}
1 Fiyy B 311 122 % 143 = i % 8
1. 18 54 503 124 % 146 = 4 % B
1 1e 5 574 126 148 = 433 3 By
1 ;20 5 264 128 % 150 | = By X 64
1 586 4 211 —_
| ISk {1 53 176
1., 35 2.8 154 E
1 ,, 40 b 132 FORMULAR FOR H.F,
f = 1Sh‘nlm in crntimntjlrea
T AT = 1 = Dhametar of oviinder in eontimeires
EQUIVALENT SPEEDS . = Revolutions per minate
N = Number of cylinders
: Lr s N
Speeds in ALP.H. Time Taken to Cover 1 Mile. R.AC, Formula HLP, = =g
| AN, Formuls = 100 e, =1 hipe
10 i minuten i A more necurate formulna is the Dendy Marshall, in which —
15 4 o |* 0P IR 8w Now R
P P P e e R S
Eg g :: 24 seconds | 201,000
30 2 M
[1
fg : 4 ;34 2 | TYRE BIZE EQUIVALENTS
e i !
5 e 12 : :
ﬁg I ,: 66 Millimetres = 21 660 Alllimetres = 20 In.
8i) i (e L ' = I
B " = of Thl “w - 30
[3'} i J— :i-i (11 E(':-_: W wr gi i
1] . -m 4, T ¥ ==t i
TG W = 4}, Ul " . T
120 " = 5 (LA " [ || s
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LIST OF A.J.S. AGENTS AND

SERVICE

All the agenta In this list stock ppars parts.  Those indieated with
an asterisk render speclal secvive.

Tows

Abingdon 3 g
Acerington . .
Albrighton

Altord, Lincs
Alcester™®

Aldershol

Alfreton

Alnwick

Andover

Ardwick 3
Ashiord (Eent)
Ashhy-de-la-Zonch
Ashington .
Ashion-under-Lyne
Ashton=in-Makerfield

Askern, nr. Doncaster
Atherton ' .
Avloshury .
Avlesham

Banhury .
Barnard Castle
Barnsley
Barnstaple -
Barrow-in=-Furness*
Barton-on-Humber
Eath . . :
Beckenham. Kent .
Beccles .
Bedford*

Belford

Belvedera . .
Berwick-on-Tweed .
Beverléy ‘.
Bewdley :
Bexhill-on-Sea
Bexley Heath
Bideford :
Eirkenhead® .
Birmingham

ENGLAND
AgpENr

G Gibson & Co., Ltd., 32 Ock Strest

Haornce Simith, 379 Blackburn Road

AL A Lockley, Hayficld Garage

W. H. Belton & Sons, Motor Engineers

Young & Somers, Motor Engineers

Phillips Bros., Birchett Road

J. H. Roynes, Stalion Garags

Messra, Blackahaw & Co,

W, J. Randall, 3 High Street

W, Atlkinson, Market Placo

The Motor Mart & Exchanms Co., 217 Hyde Road

. Hayward & Ca,, Ltd., 32 MNew Streot

W, Homsley, 63 Market Street

J. W, Gibson, West End Garage

Hurst & Co., Stamford Street

Andrews, Lid,, Haydook Park Garage, Warninglon
Raopd

1. Claybourn, the White Garage

Gore Bros, Marloet Btrest

Eborn's Gomge, 44 Walton Street

Glmln_-r Broa.,, Bed Lion Streot

3. L. Ginger, 17 Parsons Stroat

E. Watson, Calgato

Cnrr & Waterhouse, 23 Peel Stroct

A B, Jones, T0 High Strect

J. H. Keat, Weat Mount Garage

T, H. Grasshy, King Streat

F. Piko & Co., Ltd., Abbey Gate Stroet
Deen’s Goarage, 520 Croydon Raond

L. Gales, Gale's Garage

Tmperial Cyele Ca,, 68 8t. Loyes

T, !H: Nixon, South Garagn

. Daviz & Son, 22 Btalion Road

T, Lilburn, Motor Agent

T, 5. Brough, Excelsior Garage, Walkergato
T. Jenks, Wriblhenhall

I, A. Boggis, 22 Sackvills Hond

Clogle Towar Grrnge

. W. Burrow & Son, Motor Agents, New Road
J. H. Marston, 60 Argyle Stroot

SEmith's Garage, Marpyvals Rond, Bournville
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Tows AgEsT Tows ApENT
Birmingham* Promier bMotor Co., Aston Rowd Chester” . Muraton's (Cheator) Led., Bridge Sueoeet
o F. Whitworth, Ltd., Easy Row Chesterfield . : Jervis, Homs Garnge
" . F. Hallam, 58 Bristol Btrost Chichester . : Reeve's Garage, 15 Norih Sirecs
- . B Copa & Sons, 16 Upper Hagley Boad, Chipping Norton Young & Major, Motor Enginensrs
Edghaston bt i J, H, Hartwoll, 19 High Street
o Colmers Depot, Colmore Row Chorlton-cum-Hardy Nicholaon Smith, 166 Barlow Moor Rond
o " The Highgate Motor Co., § Highgate Road Churchill, nr. Bristo F. W. Owen, M.C. Dopot
Bishop Aunckland . Mator Supplies, 104 Newgate Strest Cirencester . i (*, F. Bdwards, Castle Str et
Bighop's Stortiord . H. 3. Green, 72 South Btroet Clacton-on-8en . J, Doprett, Orwell Rond
Blackburn . . Marks & Baron, 6 Cart Streot Clay Cross, Derbys. I, Robotham, Chesterfield Tond
Blackheath, Staffs W. Bell, Long Long Garame Cleckheaton - 5 The Shenhorough Motor Agency
Blackpool . . John Hall, 143 Charch Street Clitheroe - : J. F. Bonthem, Morket Placa
Blakeney, Norfolk . L. .J. Pye, Marston Roml (Zarage Clowne, Chesterfield T, Bhorwin, 35 North Road
Blandiord i 2, J. Lueaa, 88 Balisbary Street Coalville . . Campion Depot, Belvoir Road
Blatohley Forteaqua Brog,, Motor Dealers (Cobhom, Surrey A Coldsmith, next Post Ofios
Rolton - Horrookses Motor House, Bradshawgnta Colchegster® - Mitor Ovele and Light Car Dopot, 118 High St.
Boaotle .. Lambert Papge, Lid., 370 and 380 Stanley Road Coleford, Glos Higes & Niblott, Newland Strect Garage
Boston, Lincs Biocks (1920) Lid. Wids Bargate Consett W. [, Nichol, Harvey Strost
Bournemouth® A (3. H, Alaford, 41 Palmorston Road, Boseombe Caventry® W. Brandish & Sons, Colissum Buildings
Bovey Tracey. A. E. Colling, Motor Agent Craven Arms . O, Harper, Btoleaay Cinrngn
Bradiord* 18, G, Morriek, 174 Listerhills Rood Crows . F. Waooldridge, High Street
e A, Hodpson, 10 Horton Hosd Cromer . ! Frat Const Gaengo, Ohurch Strect
' i : €. Sidney, 140 Manninghsm Lans Crook. Co. Durham Giill Bros., 23 Hope Strect
Bradiord-on-Avon F. W, Stone, Station Garags Croydon : Godfrey’s, Ltc,. 228 London Fond
Braiutres 7 3, Cox, Motor Agent Crowle ¥, L., Long, Motor Cyele Agent
Brampton, Cumb J. & 8. 0. Bhipley, 82-34 Main Strect
Brentwaod ﬂjq yin Broa., 268 High Stroot Darlington® . Duplex Motor, Grangs Rond
Bridgnorth B .ﬁrmhu'l]. Faleon Garage Dartford J. 0. Boadle, Lud.. Spital Street
Bridzwater . A. Pine, Taunton HRoad Daventry Frecrnan & Mastera, 72 High Stroet
Bridlington J. T, Kilvingtoen, Hilderthorpe Hoad Deal . ; Barnett, 53-8 High Street
Brigg - G, H, Layne & Co., Glanford Motor Works Dent, Yorks . Len Hayegarth, Motor Engineer
Brighton® I T, Turpin, 29 Preston Hoad Derhy® . IL, Palin, Damaston Koo
Bristol® 2 I, Fair, 201 Chreltenham Bosd Dereham (East) Clarl and Sorrsll
Eromsgrove W, H, Chapman, 119 High Street Devizes 4 Howloy, 14 Fsteourt Street
Broughton W, H, Jones, 418 Wew Hoad, Morket Place Didsbury . Bpann, 20 Darlow Moor Road
Burnley* J. Hobden & Sons, 149 S, Jomes" Streot Dinnington J, Drabhle & Sona, Doe Quarry Loans
Buralem® ; ", Lycett, AMarket Placs Dizs . W. 1. Hammond, 41 Mere Stroet
Burton-on-Trent Burgate Motors, Witmord Fond Donenster™ T. Stott & Sons, Westheld Park Garsgo
Bury® - . & J. Hilling, Roalk Stroot Daorchester W. . Churehill, ** Top-o'-Town ™
Bury 5t. Edmunds , IR, Hawlkos, Motor Agent Docking Meeton Motors, 41 South Road
Daover - 5 . Kanrnsey Motor Co., The Gorage, Kearnsey
Caerphilly . . Morgan, Piceadilly Sguars Downham Market . 1%, Iy, Watson, Shipton Garage
Camborne A, T, Waaley, 36 Trelowarren Street Diriffield : A, T, Hillaby, Middls Straot
Cambridge” King & Huarper, Bridge Strvel Draitwich Hunt Bros, Hanbury Rond
Camelford G, Braund, Motor Agent, [he Bridge Dudley . !, B, Cope & Sons, 193 High Btront
Cannock™® 5 Bind & Yates, Crown Garage, Walsall Road Diunmow, Essex A. Archor, High Street
Canterbury® - . J. Philpot, Ltd., Kose Lang Durham®* Fowler & Armstrong, 74 New Elvet
Carlisle . . . JL T AL Dins, 36 Warwick Road Dursley I'hillips & Sons, Silver Strecu
Cactls Hedingham, Essex  Tilla V. Smith, The Garage
Castleford . i J. H. Briges, Bridge Btreet Easthourne F. Ray & Sons, 47 Senaide Rood
Catterick Bridge, Yorks J. Fawaett & Sons, Motor Engincers ) : Zastbourne Mator Cyele Depot, 11 Vietoria Place
Chapel en le Frith . Lomna Bros., Newlield's Garago Enst Grinstead Foster's Garage, 32 Contelupe Hod
Chatteris, Cambs J. F. Wilderzpin, High Streat Eastwood Clifford Motories, 21 Nottingham Road
Chell . A T, Holderoft, Mator Dealor Eccles, Lanes A, Halliwell & Co., 118 Wellingtan Rond
Chelmsiord ; Cleale & Hodler, Ltd., London Road Edwinstowe - 1'. W, Marley, Motor Dealar
Cheltenham™. ' L. Paynter, Buth Btreet Egham i Egham Motor Ca, 157 High Street
Chepstow Hanbury's Garmge Egremont, Cnmb Stont's Grarnmes
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1ti4

Tows

Ely, Cambs .
Enfiald i
Epsom
Evesham
Ewell .
Exeter®

"t gl

Fakenham . -
Farrington Gurnay
Fazeley, Staffs .
Felixstowe
Fenstanton .
Fernhill Heath .
Flimby, West Cumb
Folkingham . .
Follestone
Framlingham
Frodsham

Frome .

(Fainshorough gy
Gateshead-on-Tyne
Gilberdyke, Yorks .
Gillingham
Glongester® .

Glyn Ceriog -
Goldthorpe
Goodmayes, Eszex
Goole . . .
Grantham . :
Gravesend, Eent
Grays, Essex
Grezford ¥
Great Yarmouth
Grimshy ™

Gt. Croshy
Guildford

Hale, Ches.
Halesowan :
Halifax* . A
Hanley.

Harrogate
Hastings E
Haywards Heath
Heathfield .
Haolmeley

Helston

Hereford™

1 e "
Highbridge, Som. .
High Wycombe
Hitchin, Horte
Holmes Chapel
Honiton

THE BOOK OF THE A.J.S.

AgENT

The Walbrmo Cyele Co,, Lynn Rood
Howards, 72 Chnse Side

Tavler Himming, Hook Road

F. Morrall, Ltd., 20 Port Street

W. E. Line, Eweall Motors, High Stroot
B, Pike & Co,, 7 Batli Hoad

0. W. Hulse & Sons, 11 Hollowsy Strect

Bouthgates Ltd. Motor Engineers

H. Matthews & Son, The Garapgo

B. Fideson, Motor Engineer

Rose Bros, (F'stowe) Lid,, Motor Engineers
Knight Bros: The Garage, High Street
H. A. Preston, Motor Dialer

R, G Baxter, Central Garage

A. Phliner, Motor Dealer

Martin Walter, Ltd., 82 S3andpate Rond
A. G, Potler, The Garage, Station Road
T. Booth

P, Difazio, & Catharine Btroot

Buines Brog,, Bagre Works, North Stroel
) Carmichael & Bon, Motor Agents

W. Clavion, Motor Cyele A_gcm"

B, Melmth, Motor Enginver

W. B, Gill, 100 Xovt hj_zmr-. Sl

H. Phillips; Motor Cyele Agent

A, Wigleld, Furloog Rood

8, 2, Bwayie, 8585 High Road

N. A, de Cobain, Bridge Street

Cunpion Cyole Co., 26 High Street

Barty Motors, Lid., Central Garage
Pratley’s Garage

Pinnington’s Garnge

0, Atkinson, 24 Rogent Road

G, Hildeed (Motora) Led,, Hainton Square
Lo Myerseough; Liverpool Roacd

Crow Broa,, High Street

1, I Alexonder, Ashley Road

Hulogowen Motor Works, Whitehall Roned

I, H. Carter, 14 Powell Strect

J. Pepper, 61 Picoadilly

Baines Bros, 23 Commercial Steest

(. H. Theelfall, High Street, Starbecl:

F. Ray & Bane, Ltd., 20 Havelock Boad

. 8, Wood, Motor Cyele Depot, 102 Queen’s Road
CL R, Bydor & Co,, Lid,, Auto Enginears

H, Batter, Motor Denler

2. (. Lory, 14 Wendron Stregt

C. ¥, King & Co., City Garnge, Elgin Streat
Brook Bros., Motor Agents, Widemarsh Strooy
k. H. Tuelor & Co., Auto. Engincsrs

B. Newitt, 87 Easton Birect

F. Challkley & Son, Brand St

A, Honshow, Motor Tapgineor

Moor's Garnge, Motor Engineers

AJS, AGENTS AND SERVICE L1

Town

Horneastle, Lines .
Horsham .
Hove

Haylanﬁl. nr. hnrnslw :

Hudderzfield®
Hull*

Huntingden -
Hyde, Cheshire
Niracombe
llkestu}:]_

Ipswic
Iconbridge
Keighlay ]
Helvedon, Essex
Kendal :

Eottoring
Kidderminster
Kingsbridge .
King's Langlay
King's Lynn - P
Kingston-on-Thames
Kington ; <
Eirkby Lonsdale
Kirkbymoorside
Kirkham
Lancaster
Launceston .
Leamington .
Ledbury
Leeds® :
Leak . 3 :
' Leicester® . !
Leigh . . .
Leighton Buzzard .
Leominster .
Lewes, Sussex
Lichfield
Linooln*
Liphoolk ;
Littlehampton .
Littleport, Cambg .
Liverpool* i

I..ln:;l‘lryd :
London*®

AGENT

€. Hudson, & West Stroot

Rice Bros., 2 Waorthing Road

Hewitt Bros, 4 Westorn Rond

Cy, Noil, Motor Cyole Asent

. A, Barnshinw, 10 Cloth Hall Strect
Thompaon's, Lid., 74 Anlaby Hoad
Jordan & Co,, 3 Progspect Stroet

N, Jordoen, 20a Btory Streot

Murkett Bros., Marlst Place

L. Hibbert, 173 Market Placo

(+. Lnbsstt, 55 ILigh Strect

Promior Gueage, Marlet Street

W. Popplewell & Son, Woedbridge Road
. Brown, Dale End Motor Garngs

A, Bhuttleworth, Tonfield Garages

T, ¥, Glover, Motor Enginesr

J. Pacler & Sons, Longpocl

C.J, Rouse, 70 Wellington Strect

Castle Motor Co,, Motor Enpineers

(les Bros., Tha Garsee, Fore Streat

E. MoMillap, High Street

Wl Johnson & Sons, St Jamea's Stréat
H. Taylor & Co., Lid., 135 London Road
Edward's Qorage, Bridge Streot

&, Morris, 87 Main Street

W, Hadesnn & Sons, Motor Agents

R. H. Millner, Weshom Garage, Wesham

Ao & W. N, Jepson, Ponney Stréal

J. Wooldridge, Wedtorn Foad

1) Bt Motor Cyele Depot, 20 The Parada

. Hopkinz & Son, New Street )

Watson, Coirng & Co., Lid,, Tower Briggate

Charles Barnntl

(‘hapmaon's Garage, Balgeave Bond

W, Warwick, 728 Hinckloy Boad

Colmars Dopot, High Street

F, Timms & Ca,, Lord Stroct

A, Stratford, 25 Hockliffe Street

Seondrett & Phelps; Mill Straot

AL E. Rugg, 1=-3 Fisher Strocst

. K. Fox, Contensl Garngoe

Weat's, Ltd., High Street

Alogs, Son & Bra., The Garage, Station Approach

Progreas Motor Works; Arandel Rood

5. Hateh, Motor Agent

0. Wades, 56 Henshow Btroot

James Korshaw, 39-41 Konsington

E, Giriffiths, Hxpress Garapn

H. Taylor & Ooi, Lic, 40-63 Sussex Plage, 8.W,

W, Whiteloy, Tad,, Quesn's Rawd, Bayswatar, W.2

[toyas Lid., 173 Girent Portland Strace, Wl

Wachope's, § Shoe Loae, 1.0,

A G, Dnw, 114 Erixton Hill, 5.W.2

Lamb's Ltd., opp, Hoe 8t. Station, Walthamatow,
[ford, * Tottenhiom, nnd Chinglord *
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THE BOOK OF THE A.J.S,

AGENT

J. Marris; 171 Mare Strest, Hackney, E.

Rowland Saith Motors, Led., 78 High Sireet,
Huampatead

Burlington Motor Cyale Co., Clapham Commaon

The Elite Motor Ca,, 20 High Street, Colior’s Wood

I, L. ML Motaors, Ltd,, 101 Brighton Boad

H. E. Atkingon; 415 Barking Rond, Rast Ham

Easton Motors, 145 High Strect, North, 1.4

Marshall's Motar Exchangs, Hight 8t., Higware

Tonner Broa., 41=43 Munster Road, Fulham

Barking Station Carnge

G Clarle & Co,, 275 Brixton Hill

I H, Clarks, 490 High Rond, Chiswick

l'J!-ELrJiW Motor & Cyole o, 147 High Btroot,

arlnsden

Bdwards & Trgard, Dimedale, ¥ W.10, Carnge,
Heptford

selfridpe: & Co,, Led,, Oxford Strect, W, 1

Sprosen's, Lid., 111 Gt, Portland Swreet, 8.W.1

W. Whithy & Hon, T The Vale, Acton. W.3

Burlington Mator.cyele Co,, 7 Bouth Side, Clapham
Comimaon, SV,

Clenre & Co., 185 High Btreet, Woolwich, 8.5,

Lovetts, Ltd,, 418 Romford Road, Forest Gate, B.7

T, . Ross, 84-86 High RKoad, Lee, B.E.

T, Parks & Son,* 10 Langley Rond, Catford, 5.E.40

Goidfroys, Lid., 208 Grent Portland Street, and 252
St ford Fill

Ralpl & Co.. 28-28 Bpring Street, Paddington, W.2

ll‘?'ﬁri_!{fi&ll Bros.,* 17 Band Strest, Ealing Broadway,

2]

Maude’s Motor Mart, 100 Grest Portland Street, W.

Ridgezi Sales, Lid., Balham, 5.E.1

(1. A, Blay, 182 Heath Boad, Twickenham

The Crystal Palace Garage, Ohureh Road, Upper
Norwaod

Torwr Bros., Green Lune, Palmers Gireen

Maylors, 40 Garratt Lane, Earlafield i

L. stovions, 153 Goldhawk Roud, Shepherd’s Bush

A, Rivelt, 235 High Road, Leytonstone

H, Nash, 381 King Street, Hammarsmith

Lawrence's Glarage, 38, 88, and 3358 Clapham Boad

South London Motors, 613-015 Old Eent Kol

MLQI‘I .lh}i & Croukell, Litd., 17 Sheen Lane, Mattaks,
RWld

'n‘n';;r%_d: Co., 81 Upper Richmond Road, Pumey,

Ta.‘f1tt;1;h*!:a. 153 Goldhnwk Boad, Shepherd's Bush,

Exriﬁ;!}? Motor Kx, 188a Portland Road, South
Norwood, 5.E,

sorvies Motor Supply Depot, 225 Chureh Boad,
Willeaden, NAV.10

“rrgn‘i' n.]kﬂ o, 274 Imperial Parade, Wimblodon,

Closso & Co., 125 High Street, Woolwich, 8.E.18

Fhe Bervice Co, Leed,, 272374 High Holborn

in the AJS/Matchless Egroups - do not resell
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Tows

i

Long Eaton .

Longsight

Longton® .

Loughborough

Louth, Lines - ‘

Lowestoft . . :

}:::gign - X & -
ney 4

Lyle . '

Lymington

Manclesfield®

Maidenhead -
Maidstone®

Mallon, Eszex g ;
Malthy, ar. Rotherham .
Malton ; 5 :
Malvern Lin't :
Manchaster . .
Mansfield*® - :
Mansficld Woodhouse
March . i ;
Mareham-le-Fen
Margate . . -
Market Drayton

Market Harboro! . g
Market Rasen . -

AgrsT

Englor & Co,, 2756 High Stroct, Aoton

Studoer Cyele Co,, 1687 Walton Road, E. Molesoy

Huackiopd Eng, Co., Ooldharbour Lane

Sonth Eastern Moter Works, Peckhoam BEye

Foator's Lid., 74 Highbury Park, Highbury Bam

Eton Steeot Motorg, Richmond

Kirk & Co., 22 Pracd Street, Paddington

T, Geass, Ltd., Buston Road, N.W.1

Keoorder Cvels Co.. 328 Fore Bireet, Edmonton

Broadwoy Garage, 66 High Street, Hounslow

J. T, Tomple. 11 Edgware Road, Marblo Arch

Barty's Motor Works, Central Garago, Gravesend

Jomes Gorage, 71 Btrowd Green Rond, Finsbury
Parl

Prneuma Motors, Lower Clapton Rood

Fratleyvs Garnge, Grays, Easax

&, & 8. Motor Co., Ltd,, 305 Edgware Rood

Craig's Garage, Lid.. 224 Fulhpm Poadaee Road

Stanley’s, 7-8 Bulatrode Parade, Hounslow

T, Marrig, 171 Mara Street, Haclmeay

Bavensoroft Motors, Lid., 640 London Rond,
Isleworth

Walter Thomnes Reynolds, 232 Upper Stroet,
I=lington L

8. B. Longman, 7 Exhibition Road, Kensington,
BW.6

Bound's Garage, 223 High Hoad, Kilburn

Harrods, Lid,, Old Brompton Head, London, W.

Glanfield Lawrencee Motors, Lid., 230 Tottenham
Court Road, W.1

A, H. Moore, College Street

C. K. Cownn, 80 Stockport Road

Loosn's Garage, Meir Lane, Meir

T. B. Bowler, 138 Nottinglinm Roacl

L. T. Lill and J. C, Farrow

Taylor Brothers, 78 London Road

Dickinson & Admms, Frederio Strect

Watts (Faceors) Lid,, The Garago

J. W, Walton, Stonrbridge Rowed

C. B, Barmow, T8 High Stroct

T. Bimister, 24 Jordangato

R, Harris, 59 King Stropt

Anatey's, 30-34 Stone Streat

Bate's Motor Works, L.

A and H. Brown, Rotherham Foad
(1. Bower, Norton

0, 1%, Lookyor, Malvernin Gorsge; Worcestor Thond
Colmors Depot, 300 Dennsgivte

W, Henstoels, Chureh Strect

E. 5. Beavd, Dobdaly Grreage
Hanry Hoso, 8t Peter's Road
Closhing: & Sona, Motor Knuingera

T Kore, Korr'a Garige, Cliftonville
Hallnway Pros., Chester Strect

T, T, Mormott, Coventry Rond

W, R, Compbell, Wavarloy Garage
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Marlboro®, Wilts
Melksham

Malton Mowbray
Mexborough .
Middleshrough*
Millom, Cumb
Monmouth . L
Morpeth i 1

Nelson*® . .
Kewark-on=-Trent*.
Newbury, Berks .
Newcastle-on-Tyne™
Newoastle, Staffs
Newmarket .
Newport,™ Salop
Newport,® Mon
New Tredegar
Northampton® A
North Shialds '
Northwich .
Norwich® .
Nottingham .

Opkham . X
Oalcengates, Salop .
Qkehampton :
Oldbury 5
Oldham™

Oloey .

Ormskirk

Oswestry

Oxford*

Peasmnaish, near Rye
Penrith™ + :
Penzanes .
Patarborough
Petersfield® .
Plymouth
Ponteiract

Proston i
Pulborough
Radstock . .
Raglan, Mon. '
Rainford ;
Ramsgate . :
Raunds, Northants
Rawtenstall . .
Reading* . i
Reddifeh E
Redhill

Redruth

Reizate g
Retford, Notts

This document was created for free distributid‘
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B. J. Richards, Bridge Garagn

I, W, Venton & Sona, Union Strest
Houghton & Willeox, 15 Nottingham Stroct
(¢, Smnith, 62 Miin Stroet

Willinm Armstrong, 242 Tanthorpe Rond

Jo Ho Bennett, Holborn Hill

Love & Sons (Mon.). Iid., Monmow Strect
Geo. Li Jackson, Bridee End Garago

J. Habden & Sons, 71 Seotland Road
Pratt & Golschorpe, Balderton Rond
E. €, Whaulor, The Browdway

Poroy Motor Co., 68 Northumberland Street
T. P, Moorley, Ironmarckot

N Y. Golding, Park Lane

E, P Everest, High Street

¥. T. Waite, 79 Qommarainl Streot

W, Willinms & Sons, Motor Apents

F. I. Bull, 228 Wellinghoro' Road
Thomas Wakefisld, Albion Toad
Eachus Bros., High Streat

H. Chopman, 42 Duke Street
Widdowson & Co., 87 Arkwnght Street

H. Rimmington, 51 Brooke Road

W, Analow, 9 Holvhead Road

Cilnzs & Song, Motor Enginoors
Watzon & Sond, Birminzgham Streat
J. ', Parry, 68 Goorgo Strect

F. Soul, I i.q]'l Stpent South

Blamforth, Park Road

Meaars, L. J. Gittons, 35 Chureh Stroot
F. E. Woolten, Led., High Streot

E. E: Farley, Motor Enginaer

J. B Milbuen, Ltd., Middlognte

Taylar's Garage, Greenmarlkot

Tramill, North & Coa,, 55 Brond Brideas Btrest
W I, Taw & Bons, 20 Lovent Streot

T. I. A, Chapman, 83 Old Town Streat
Ewhank & Song, Motor Enginoers

Merigold Bros., Churoh Streat

Muorks & Barom. 215 Lancaster Rand

Gray & Rowasll, Burygate

E. & L. Wallace, Forteaque Bond
W. L. Hompshire, Chestnut Works
E. Burrill, Star Inn Garage

Arter & Co., Broad Street

Maators Broa, Motor Agonts

J. & G Bowerbutts, Queen's Qaragoe
H. Julian, 84 Broad Street
Portman & Allbut, Basyvmae Road Garags
Linter & Sons, 42 London Rowl
W B Jones, Al Cyele Depot

E, Knight, ln Hhigh Streey

H. Rube, North Road
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Richmond, Surcey
Rickmansworth .
Ripley, Yorks

Eipon :
Robertshridge
Rochdale ]
Ross-on-Wye
Rotherham® .
Rughy . :
Rungorn 1 .

Baffron Walden
Salford. 5
Salishury® .
Bandbach, Ches.
Snxmundham
Scarhorough
Scounthorpe - 5
Seaham Harbour .
Belby . 2 i
Settle . i
Sevenoaks . .
Sheffiald*
Shepshed

A

Shepton Mallet .
Shirebrook .
Shrewshury ™.
Sidoup : s
Skagness : +
Skelmsz nthorpe :
Skipton :
Sleaford, Lines
Blough g

Scham, Cambs
South Molion
South Nutfield A
Southampion® ;

Eautll;nﬂrt'

Southsen® .
Bouth Shislds
Spennymoor
Stanford-le-Hope
Spalding ' v
Spilshy, Lines y
8t. Albans, Herts® .
5t. Austell . .
&t. Helens, Lancs .

L1
5t. Ives '
&t. Neots, Hunts
Stafford® i
Stamiord, Lincs

in the AJS/Matchless Egroups - do not resell

Agent

Eton Motors, 11 Hill Rizo

G, Juneg & Son, Charch Stceet

W. Ingls

Frager Bimpson, North Stoeet

T, 1. Oroft, 12 Station Reoml

AL r-:: Stott, 303 Manchester Hoad

A, W, Grillin, Motor Cyels Dwpat, Henry Strest
. Cross, Effingham SBquare =

&. Robbins, Lid.. Bilton, Road

G, Wainwright, Bridge Streot

The Walbra Cyelo Co,, Fligh Streat
Windsow Motor Cycle Co., 81 Fisherton Streot
Longmnn'a Garage, 87 Fishorton Strest i
G, Wakefield, High Streot

Harvey & Lane, Motor Engineers

A, Wood, Rosooo Btroct

H. . Bects, Ashhy Corner, Bromby Road
Harrison Bros,

J. Gotoh, Brides Foot

H, Hayvgarth & Sone, Station Rosd

8. Wells, §t. Joln's Motor Cyels Depoy
F. B. Boper, 166 Loandon Hoad

K., ul-‘I.Hr“l‘:f, Motor Hosinoop

A, H. Miltard, 30 High Street

. Nicholzon, Contrml t;u.ru.gq

T, €. Pickaring, 40 Mardol

H. B, Simmous, Sideap Hill

. H. Parker, 36 High Stroot

C. Bradbury, Commercinl Road

G, Ix, Medd

Heolland Brog,, Motor Cyrale Agents
Batea & G, High Bereat

Eollard & Son, Pratt Sireot

Moor & Bon

South Nutfield Garage, Biation Approgoh
E. E. Tobbutt, 54 Commaorcial Hn_u]ili

Alec. Bennett, Brosdway Garage, Portswond
K DBamber & Co., Lid., 2 Fuasthanle Btront
W. B Life, Bold Streat '
B, Kiln, 30 Thn Grove

Hobley & Co,

0. & I, Cator, Motor Dealor

T, G, Stacey, Southond Rond Gorags

E, Blaelburn & Sons, Btation Garage

L. 8, Dodes, Lk, Marleot Plaoe
Clarke's Garnge, 08 London Rend

A, Assheton-Salton, Wihite Hart' Gamgs
AL FEudd, 49 Dules Stpeid

Burrill's Gorneee, Greonfsld Rowd

Purker & Sons

Lroland Breos., Moror Bngineors
Atbwobed’s Gurngo

Jy Fanoourt, 3656, Paal’s Street

Stanton, near mJ.ip]Emuham R Smith & Song Motor Eniginssr

Starbeck ; i
Steyning

r3—(5307A)

G, 1 Theeefall, High Stroet
0, F, Wood, High Stroet
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Towx

Stockport . .
Stockton-on-Teeg

Stoke-on-Trent
Stourbridge .

Btowmarket, Suffolk
Stratford-on-Avon
Street, Bom. .
Stretford '
Stroud, Glos .
Sudbury, Suffolk
Sunderland® . .
Sutton-in-Ashfizld*
Sutton . B .
Swadlincote |
Bwindon

Taplow, Bucks
Taanton® .
Tavistock
Teignmouth .
Thetford

Thorne.

Tittensor

Tiverton

Tonbridge

Torguay

Totnes . . 4
Towcester . .
Triangle, nr, Halifax
Tring, Herts .
Truro . A .
© Tunbridge Wels® .
Tuxiord, Notts
Twickenham
Tyldesley, Lancs

Uttoxeter - o

Waolketigld® . !
Wallingford .
Walsall

Wentage
Warminster .
Warrington*
Warsap, Natt:
Warwick . .
Wealdstone . :

Wedneshury . -
Wellingborough
Wellington, Salop .
Wem, Salop .

West Bromwich
Weatcliif-on-5ea
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AGEXT

F. Ingle, 101 Wellington Rood

Hielson, Motor Apepeies, Dovecot Stniet
W. & F. Oraft, Havland Plade, Norton
Broadway Motors, 34 Liverpool Rooad
North Worceatoralire Garags

. 8. Gapdner, The Premiier Garags
Srannurl & Co.

Mesars, Young & Somers, 21 Wood Sgreot
N. Locke & Song, Motor Enginesers

1073 Chsstor SUreet

H. E. Siesl. Lid,, Ruseell Sixvet

5. N, Begors, Eaat Street

Dunn & ddmeson, Hylton Rond
Wilfrod Honstook, Forest Street

Wil Robins, Qaralinlton ond

F. Broley & Bons, Wids Shaft Gerago
Swindon Motor Co,, 34 Wood Strect

H. 12, West, Bath Roud

W. I, Edwords, East Strect

Care's Garnge, Tirake Rond

H. Willinms & Ci., 18 Eitton Street

W. & G, Lambert, Lid., Castly Sireet
W, Eddell, Motor Agent

W. Abbatts, Car and Motor Cyele Doaler
Batten & Thorme, Motor Engineers
Chas. Baker & Co., 150 High Strest

J. Haorris, 111 Union Streot

H., Jopdan, 94 High Stoest

A. Edwards, High Btrect

W. Whitaly

Robhing & Martiott, High Strest

8. Hirks & Son, 10 River Streel

i, Carey, 18 Crespent Baond

4. H. Qiark, North Roacd

Palmer's Motor and Cyele Mart. 53 York Street
B, Poare & Son, Castle Streot

J. T. Shaw, 14 H-:|||_'q." Hoad

T, . Manby, Kirkeato

F. H. Jenking, 7 Market Plice
Colmore Depot, 250 Stafford Street
Wnntage Motor Co., Mill Street

A, T Dinde, 7 8ilvor St

F. A, Crabtree, Bridee Foot Garage
E. Poynton, Mnrket Ploee

B, Warner, Morkev I'lne -

Harrow & Wenldstone Motor and Enginecring (o,

Btntion Bridpoe
Taylie's G
W, H. Mason, Midland Road
S, I Feppiday, Park Street Garage
Moss Bros., High Streit
The Speediwny Gurigee, 10-27 Bull Efrest
J. Coptin & Sons, 937 Lovdon Rowd
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Tow:s AGENT
West Harflepool . Cialost Mitor & Bog, Co., York Rond
West Oxted . . G Biowy Litd., Btation Road
Weston-super-Hare J. Pruen, Oxfond Sireet
West Stanley Iinn & dameson, Station Hoond
Wetherhy H. Riley
Eﬂyhrlﬂg;; ]I-Jf. Ii-;_:.:u-r: & Song, 87 High Stroot
E¥mon on Guy, The Raplanada
Whitby ’ i o, Jnukiur: & Co ;
Whitchurch, Salon AT, Taylor, High Strent
igan . ; H. W, Timborlnke, Ld., King Strast
Wigton : H. 1. Moore, 18 New Streel
W}nchmm‘n . W H, Hurtiin_q', Cross Garagno
Winchester Martin & Smith, High Street
Windermere . R, Smith, The (Garaime
Elﬂdsnr Surplion, 87 Sheot B,
ingate JoB. Howe, Front Street, Statlon Tow
W.Lnttri-:ln . G. W, Wiiteriow & Son, Motor Enﬁ'j"gfra
w:!.ShEﬂh Pulmar Brog,, Ths Oannon Garaoe
Witham ¥ J. E. Glover ¥
Wolverhampton i'_'}'l'_“ Willinms, Cleveland Streot
i 'J.' Dovey & Co., 60 Doarlington Strool
= E:c-:i[‘;-d Gurngra and Filling Btation, Birmingham
aTet b
Woodbridge, Suffolk Jo W, Whisstock: The Thorough
Wooler . . E. Boott, Markst Mace ghifes
Woroedtes Erio Willinms Lid,, Lowesmonma
Worksop A. Toarr, 28=50 Gatotord Foad
Worthing Bridge Cyels and Mator Mart, 114 Chapel Boad
Yeovil® J. Moffate, ‘Cown Hall, Garags
York* . C. 5, Bussell, Cliffond .,'r_it.rne:u:w:'k

Yatalviera, Giam,

Aberdesn”
Aberhirder
Adrdrie
Alness .
Alyth .
Arbronth .
Auchterarder
Ayr* . '

Baunfl .
Barrhead
Eathgate
Ballshill
Blairgowrie -
Brechin
Buokie

Compbelltown
Dutring .
Coathridee .

T, P. Lawis;, Motor Agont

SC0TLAND

G, Cheyne, Led., 174 Haolburn Strest

John Davidson, Cyole Agent

Willinm H ntchingon, 27 [;‘]mlm] Btreaot

I Aanes, Avoron Garaeoe

Chrent & Adrm, Motor Sgents, 56 Airlie St et
[E l._m.r, Motor Engineer, Commaron Foad .
Mallis Braos., High Streot

J, B Nibl, 22 Nuw Tod

AL Morelason, 23 Beldge Stroct

G. MoDinmid, 17 Oross Avtlinrlio Stront
AR Broom, South Bridee Biroot

Ji Dotra & Qo Station Gaihea

J. Smnil, Motor Agent ;

W8, Loalle, Moo Apont

L. Webster, Chirago

Craig Brow, 87 Lopgerow
W, Fislwer, The Brunrn
Bell Bros., 12 Banle Stroo
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Criefi .
Cupar, Fife

Darvel .
Dingwall
Dreghorn
Dumfries .
Dundes*

Ilnn!'arm]jna
Dung, Berwioks

Edinbargh® .
Elgin . .

Falkirk
Fettercairn
Fort William
Forfar . :
Fraserburgh .
Friockheim .

Galashiels .

Galston, Ayrshire

Girvan .
Glasgow™

Hamilton
Helmsdals
Inverness® .

Keith .
Eelzo . 4
Rilmarnock .
inross .
Eirkcaldy
Kirriemuir

Ladybank, Fiie
Lanark
Linlithgow
Loches, Dundes
Lochwinnock
Lockerbie .

Mayhole
Moffat .
Montrose
Munlochy
Nairn . :
Newton Stewart
Oban

' "

Hawiok, Co. Roxburgh

.

AcnmNT

Barrington's Garage
J. Leith, 63 Bonnyguto

Murray & Scade, Motor Dealera

J. M'Eas & Sons

3, Rollo & Sons, Motor Agents

I (L Grierson, 46 Charch Croscent

Mann & Soott, The Ei]l'-llmu.rlu

Johnaton Brog., 72 Nethergate
Campbell & Bemple, 50 Potronorief Streot
D. Coshrans, Castle Stroet

Rossleigh, Ltd., 32 Shandwick Flace
A, Downie Ltd,, Haymarkat Tarraca
(. Anderson, 31 High Stregt

David Morpigon, West End Garage, Camialon
F. Walker, The Garage

The Lochaber Motor Co.

B, Ballingall, 118-120 East High Street

A, Park, 65 Broad Street

E. Buttie, Motor Agent

A, Porvis & Son, Markat Street
Young Broa, Tho Garage

A. J. Boas & Sonz, Park End Garage
Bell Broa,, 223 8t. George’s Road

TUnion Motor Cyele Co., 68 Townhead Btrest
A & J. Guthrie, 81 High Strost
i, B. Palmer, Boutherland Sieet

A, Munro, Faleon Sguare

H. Walker, Cantral Garage
R. Swan, 9 Bridge Streat
ek Droe.

Hendorson Bros.

MNeilson Bros., 16 High Btroot
J. Fenrn, 40 Boods

J. B. Dall, Motor Dealer ;
Huph MeQinnies, T4 85t Leonards Street
. & W. A. Donosldson, High Stroot

13, B. Wooler, 147 High Streo

W, Strathors & Sons, Motor Agenta
Band & Bons

H. & T, McQuiston, Motor Apents
Hunter & Gardiner, Motor Agents
Dathie & Son, 61 High Strest

Q. Fragor, The Garage

Knowles and Cuomming, 0-11 Bridpe Street
J. Kowan, 42 Albert Strest

Anderaon Broa., Comble Streat

Towx

Paisley :
Peehles -
Perth* . .

Pitlochry .
Prestwick®
Rogart -
Sanquhar
Selkirk

8t. Andrews

Strandaer
Strathaven

Strathyre
Stirling

Tain . .
Tongland
Turriff

Wiek . :
Whithan .

Armagh

Ballymena®* .
Beliast®

Enniskillen
Londonderry
Magerafelt
Newry . .
Omagh
FPortadown

Strabans f

Aherdare

Abergavenny
Abermule '
Abersychan .
Aberystwyth
Ammanford .

Bangar
Beanfort
Berriew
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Mesrs, Hamilton Bros., 26 Canseyside Stroct

Kidd & Veitch, 3 0d Towi :

Valentine's Motar Depot, City Hull Squere, Hing
Edward Steect

A, Beedie, Main Stroet .

Allen & Sons, St, Cuthbert Garags, Moin Streat

W. A. Rose, Motor Dealer

Johno Donaldson, Motor Dealer

Paterson Bros., Vietoria Works

Christio Bros,, Bridge Btreet

A, Bloss, 24 Quren Sirect

J. & T. Prentice, Motor Agents, 10]Barn Strool
Forguson & Gibeon, Motor Engineers
Rossloieh, Lid., 4+ King Streot

Fox & MelLoan, Itrockbreck Road
J. T, Ajtkin & Co.
Wn, Lhekin, 10 Balmelli Street

R. B. Walers & Son, 156 Dridge Btrect
E. Martin, 48 George Street

IRELAND
J. d. Millar, Thomas Street

W. Cameron, Ballvmoney. Streat
W. J. Chambers, 106 Donsgall Fasa

J. Jefers, 36 East Bridgo Street

8. Tazgart, John Strect

Wilson Bros., Queens Street

2. Lockhart & Co., 98 Hill Stroet

3, Bepole, Bridee Street

Trish Read Transpory, Ltd., Cocil Street

P, M. MiGroth, Bridpge Street
WALES

Parker Bros,, 10 Copdiff Streot

T, Powall, Breeon [Roud

J. K. Corfield, Motor Dealer

Olfvar & Harels, Motor Agents

(. Fvans, 15 Northgato Stroet

AL J, Waldron, Tho Arcnds

R. BE. Grice, 206 High Streety

J. Elron & Co,
W, K. Daviea
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Tows

Blackwood, Hm

Brecon

Bridgend .
Erynmawr, Brecon
Builth Wells
Buckley

Cardiff* . .
Cardigan :
Carmarthen®
Chwilog

Uolwyn Bay .
Cowhridge
Crymmych Arms

Denhigh .
Dolgelly : A

ﬂla.s‘nu::.r-nu-Wyn .
Gresford '

Havariordwest
Hirwan
Haolywell, N. Wales

Lampeter
Llanprymair .
Llandilo

Llanelly

Llanfair* .
Llangefni, Ang]ﬂaay
Llangollen . :
Llantrisant :
Llanybyther .

Muchynlleth .
Merthyr Tydfil
Monmoath
Montgomery

Neath®™
Newlown

anhrﬂkn & i'emhmka

Do

Pnrntardnlaia . :
Pontypr i
Fwll, nr. Llanellj.r
Pwllln:sh .

Resolven %
Rhayder

Rhyl* . Z
Ruthin ;

Bwansen”

ROOK OF THE A0S
AcENT Towxs

Tenby -

A, Chaston, Pentwyn Road

Broaks Bros., Bulwark %:::3;5;::“

I. Board & Co., Nolton Streot

N. Carter, Motor Dealor

A, Coleombe, West Fod Garage i %%ﬂ{lp;mﬂ

W, G Richardsaon & Bons, Central Garage T

1. Bavor, 51 Coatle Street

The Bridgond ]-:rnunir}' o, Douglag

W. Edwards & Sons, Towy Garass

0. A, Grifliths, Fourcrosses

The Colwyn Bay B, Co., Lid., Prince’s Gardus

A, T, Mills, High Stroot Jersey .

T, W. Edwuards, Motor Engineer Guerns:y

W. Edwards, The Garage

J H. Thomas

B. Jones & Son. The Garage Ryde

H. Pinnington, Finington's Garage

Cireona Motors Lid.

J. John, 804 Brecon Road
T, Tuor Griffiths, Canton Garage, Whitioxd 8t.
B, Atkins & Bon, Central Garage

J Davios, Dolgoeh Garogs

Contral Gorape (Llandilo) Ltd.

Hulloway Hros.

W, Jones, Motor Mart, Bryn Salom

T, K, Jones, 28 High Stueat

Jones Bros, (Llangollen) Litd., The Garage
Llantrissnt Motor Co,, Talbot Garage

J, M, Jones & Co., Tryal Gacage, Cribyn

W. Evans, Dovey Mator and Cyela Dopot
J. Loewia, 46 Morlais Buildings

Love & Bon, Monnow Street

B. H. Bonner

J. Thomas, Quesn Streat
Groom BEros,, Fool TRond

W. L. Bileox & Bons, Water Street, Pembroke
Trowk

T, Griffiths, Forest Garage

Pontypridd Auto, Co,. Btation Squara

William Thomas; Motoer Dealer

It. J. Jones, Einilnowydd

. J, Rosser & Sons, Motor Dealers
Andrews Gaeege, 12t Streat

I, &, Nelson, 39 Queon Brrect

. Heosch & Sons, Market Place

T. L. Bobwrks, 223 Oxford Stroot

A8, AGTENTS AND SERVICE LT

AgpeNr

Coorge Ave Lid,
Davicl Jones ‘ :
A, Morgan, 49 Commercial Street

J. H. Thomas

Hammoer Broa,, Boent Street
1SLE OF MAN

J, H, Cubbon, Fineh Road

GE&NNEL ISLANDS
S WL L ey, 268 Hullest b Plioi
Gireen, Progressive Motor and Cycle Worlks,
"::llut,h Blreal
ISLE OF WIGHT
M, J. Bumasey, 160 High Street
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INDEX

ABroAD, taking machine, 143

Absorber, shock, 88

:‘.kcfic]ant. what to do in eass of,
48

Aeccumulators, care of, 126

Avetylene lamps, 124

Address, refusing, 148

Advance and retard, object of, 69

——— use of, 63, 67

Cables, control, defective, 125
Came-ring, 113

Carnshaft engines, 12, 128
Carbide, buying, 140

Carbon brush, defective, 131
deposits, 94

 removing from engine, 100
Carborundum, 100

Carburettor, Amal, 78, 111

Advertizing gecond-hand machines, | ——, Rinks, 81, 112
147 float punctured, 132

Agency, selling through, 147

Agents and servies, 161

Air intake, petrol gpraving from,
134

leaks, 112, 134

— lock, 114

vent in tank choked, 133

AT, series, 3-36

Alining rear wheel, 124

gideear, 126

All weather riding, 141

Aluminium sidecars, 32-34

Amal carburettor, 78, 111

Appeal, right of, 150

Approach, warning of, 40, 149

Arrest, 149

Asgembly of engine, 103

Atomization, 78

Auto-Cyele Union, 42

Automobile Association and Molor
Union, 42

Aviation and design, G4

Bacoace, 143,

Binks carburettor, 51, 112
Brake adjustments 125

, engine as, 54

Brakes, 54. 89

Bush, emall-end, fitting, 115
Buying new machine, 37

——— gecond hand machine, 145

Canek, high tensgion, defective, 151
— ignition, broken, 132

—— jet choked, 132
——, pringiple of, 72-756
—— glides sticking, 133
troubles, 132
, tuning, 111
Chain, coupling up, 120
, front, adjusting, 115
—— guard, removing, 121
——, magne¢to, adjustment, 107
—, rear, adjusting, 117
——— ropairs, 106
Chains, care of, 119
Change speed lever, 8, &0
Choiee of mount, 2, 132
Choked jet, 133
petrol pipe, 133
Cleaning the machine, 92
Clearance, valve, 92=-03
Clothes for touring, 140
Clab, joining, 41
T
Auto-Cyele Union, 42
Automobile Associntion and
Motor Union, 42
Foval Automobile Club, 42
Cluteh, 48, 52
, attention to, 117
——, dismantling, 117
—— parts, 118
—— glip, 117
—, use of, 52
Coasting, 47
Combination, cormering on, 55
outfite, 27-30
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Competition riding, 127

Compression, absence of after
valve grinding, 113

L anaintaining, 104

——, puar, cauges of, 135

— gtroke, GO

y testing for, 145

Condeneer, 77
— braken down, 131

Connecting-rod bearings, 115

Connecting-rod, mounting of 799
h.p- sngine, 87

Clonsumption, petrol, 140

L oil, 10

Contact-broaleer, pericdieal ptton-
tion to, 106

points, bad condition of,
130

—— ——————, ingulated, 130

Jongs, 130

rocker arm  sticking,
514

~ —— apring hroken, 130

wenle, 131

Continental rules of the road, 143

touring, 143

Controlling apeed, 53

Controls, engineg, 46

— of the LTS, 47

Corner gign, G0

Cornenng, 55-57

Carners and cross-roads, 64- 50

Cost of garaging, 140

of licences, 13§

of machine, 3, 21, 139

Coste, running, 139

Countershalt pear, 85

Courtesy on rond, (3

Urankense, eleaning ont, 105

hot, 135

Crogzed wires, 131

Croas-ronds and corners, H4=54

Cruising speed, H4

Cush drive, 85

, purpose of, 88

Cat-out, oxhnuost, 149

Cutting-in, 58

Cylinder hore squivalents, 157

, eleaning outside of, 62
— head, removing, 95

——, removal of, 95

DasernoUs corner sign, 60
Dangars, road, 59

Dazzle, 62

Decarbonizing engine, 04
Delivery of moching, a7
Depracintion, 130
TDetachnble wheels, 88, 121
Ihseol, 11, 72

Dismantling elutch, 117
~——— gnging, 05

—— jpear-box, 1145

0. H.V. mechanism,
Distmbutor, 77

Log cluteh of three-spead gear, 50
[raining crankease, 105
Diregs, choice of, 140

Drive, cush, B8

Driving, 44

, fiest ramn, 50

— furious, 1449

——— hints, H5-5

— in I.'D" 62

in trm‘f‘c, 61

——— ligenoe, o9

Erpornio lamps, 41, 126
Enomelling, 126
Endorsement of licence, 149
Engine, 3-49 h.p. 8. V., 54
— % 49 h.p. 0.H.C,, .-: 15
408 hop. O.HY.,
— . 996h, p. 5.V, 1.~.-.m, 25, 27
as brake, o4
sontrols, 16
— pooling, 53
— decarbonizing, 4
s olementa of, G4
—— four-atroke oyels, 67
——, how it worls; G4
i 45, 104
, insufficient, 135
—— overhead valve, 3, 9
priming, 41
, procedure after starting, ol
—— reassembly, 108
revolutions, table of, 1565
——, running.in, 53
— uns badly, 135
— side-yalve, 3, &
, starting, 44
—— stops, 147, 1538
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Engine, testing, 145

fiming, 107

—— troubles, 134-138

, tuning for gpeed, 127

——, twin cylinder, synehronizing
13

, byvpea of, 3

Bquivalent speeds, 156

—— byre gizes, 157

Fxhaust cut-out, 149

lifver, abusge of, 53

— —adjustment 104

— pipey O

—— atroke, T2

— walve, burning of, 72

—— —— clenning sooted, 113

—— —— eolour of, 101
-—— atuck open, 136

Exl:-ﬂnsoa. 139

Facrms, losating, 129

Firing stroke, 69

Float, earburettor punetured, 132

Flywheel, function of, 65

Flywheels, assembling, 115

Fog, G2

Foothoards, 4

Foolrests, 4

Forks, 122

1 au_ljusunﬂnm to, 121

Four-stroke engine, eléments of,
fd=722

, principle of, 64
Furious driving, 149

Ganagr fees, 140

Garaging, Lid

Cauge, tyre, 52, 125

Gauntlets, 142

Gear changing, 5l

for atarting, o0

—— ratlos.  See spocs,, Chap.

——, three-speed countershait, 35

, timing, 68, 107

Gear-box and cluteh, use of, 51

,attention to, 115

——, digmantling, 115

, funetion of, 52

Gienr ratioz, See spocilications in
Chapter L

Glovesz, 142

Ciogles, 141

Cleadients, table of, 156

Cirgage-gun lubrication, 102

Cudgeon pin bearing, loose, 135

—, remaoval of, 06

Guides, 142

Chummed-up piston, 134

Haxwp signalling, 66

Handle-bar controls, 47

Handling petrol pipes, 113

Hend, steering, play in, 121

Headgear, 142

Helmets, 142

H{gh tengion cable, defective, 131
—— magneto, 73

HI” climbing, 67

, rongting down,

Horns, 40

Horae- «power, oale 111:|.hn;.t+ 157

Hoarses passing, 2

lowrTion advance., Ses specs.,
Chap. I, and diagram, page 73

eable broken, 132

— fiming, 105

—— froubles; 1249

[umination, law regacding, 40,
140

Induetion steoke, G=

Inflation, tyre, 44

Insulation, magneto, broken down
131

Inzurance, 42

premiums, 42

Intake, air, petrol spraying from,
134

International maorks, 158

travelling passes, 143

Ttineraries, 142

JET, choked, 133

. lewel of petrol at, 74
— pilat, 79, 81

— wrong aize; 133

Jointa, making, 100

, moking washers for, 114

Kiuk-BTARTER, uging, +9
Knoeking, &1

Laaes, 149
, muintenanee of, 126

| Lealage of high Lnrlunnmdﬂr- 151
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Lenlkage, piston, 103, 135
, plug and compression tup,
1049

— vpldwve, 113, 135

Leaving the machine, 150

Left, turning to, 56

Legal notes, 145

Leggings, 141

Lavel, petral, 74

. ,ineorrect, 133

Licenes, driving, 39

, endorsement of, 148

Lightweight rmodel, 21

Lighting-up time table, 158

Locating faults, 129

Lubrication, engine, 45, 104

» greasc-gun, 102

, insufficient, 135

L, magneto, 105

, epeedametor, 125
system, dry swnp, 53

Lugpgage, 143

MagxwmT, 76

Magnetic feld, 76
Magnetism, magneto, loss of, 131
Muagneto advance and vetard, 69
,oare of, 106

chain adjustment; 107
— oontact-breaker, 1035

— drive; 108
—— insulation broken down, 131
——— lubrication, 105

—— magnetism, loss of, 131
, principle of, 758

glip-ring, 77
— timing, 105
,alippady 131
cwrong, 132
, twin, synchronizing, 113
Malke, vear of, 145
—— and break, action of, 107
Maps, 142
Marks, international, 158
Mixture, wealk, effect of, 68

NexprLe valve, carburettor, 70
Night richng, 2

Number plates, 40

crules regarding, 144
Nuta, stiff, removing, 114

INDEX

Opsrrucrios, 1449

Ol ponsumption, 140

gump, cloaning out, 105

— supply, adjusting, 45-40

— 0 a0, 40

Oiling chaing, 119

eluteh shaft, 117

Oily sparking plugs, 130

Orvarhauling, 890

Overhauls, types of, 90

Owerhead valve clonrance, 893

cylinder, removing, 94

——— —— enging, points of, 3
engines, 5, 13

. mechanism,

ling, 95

- . parte of, 99

valves, extracting, 98

e grrindinge in, 101

Overheating, causes of, 72

dismant-

FParir washers, making, 114
Passports, 1438
Periodicala, 147
TPeairol, T2
consumyprtion, 140
——level, 141
, ineorrect, 133
—— pipe, airlock in, 114
choked, 133
fracturcd, 114
, caulliing, 114
- pipeés, handling, 113
spraying from air intake, 134
—— glorage, 150
tank, air vent choled, 133
ywater in, 132
Pillion riding, 58
Pilat jet, 70, 51
Finking, 51
Pigton, gummed-up, 154
—— leakage, 102, 135
- rernoval of, 96
ring slots, position of, 102
rings, examining and re-
moving, 102

—— o m el 135
—, acized, 134
Flata elutel, 118
Plug, cleaning, 103

—, oily, 120

fk

T LT @ e T e

INDEX

[z points, adjusting, 103
, too far apart, 130
-, peach of, 103
,sootad, 130
— —— cleaning, 130
, Wb, 130 :
Plugs, sparking, buying, 140
Packetod valves, 100
Paoliey, ingurance, 42
Preignition, &l
Proliminaries, 37
Froliminary instruction, 4+
Praminms, inaurance, 42
Proparations for a run, 44
Pressure on compression, 69
——, tyre, 49
Privaing the angine, 44
Pump, oil, hand, 101

, ——, mgchanical, 104
Purchasing new maching, 37
gecond-hand machine, 140
, warning on, 147

Racixo and deaign, 2

models, spacial, 11

— gidecar, 3+

Range of machines, 3-306
Bear wheel alinement, 124

, detachabla, S, 121
— - removing, 121
Reassembly of engine, 103
Re-enameiling, 128
Rogisteation and tax, 37
hook, 144

Reliahility trials, 41

Tatard and advanee, objoct of, 69
——, 38 of, 53, 0T

Revolutions, engine, table of, 155

Riding, 44
Right, turning to, 58
Rings, piston, examining anrl

removing, 102

—— , poaition of slots, 102

. , stuck, 135
Risks, insuring against, 42
Tond, animals on, 61
—— dangers, 68
“ Ripad Prohibited ' aign, 60
Fopds, crosa, §4-55 )
Roclkerarm, magneto. sticking, 150
Rookar-box, dismantling, 94

*
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Royal Automobils Club, 42
Tulez of road, continental, 143
Bunning ¢osts, 1a%

—___ in new enging, 53

SanpLE tanks, 9 .
Second-hand motoreyele, buying,
145

o pxamining, 145
—, solling, 1406
Spimed piston, 134 o
Selling through agency, 147

—_ machine shroad, 147
Shock-abzorbor, 88 . b
Sidecar outfit, cornering on, ao=n’
oublits, 27-306

—— whesl alinement, 126

Side valve clearance, H92 .

— — engine, removing oylin.

der, {5
BT EiNES, AlS b 25
= - mounts, 3
valves, removing, 06
Blkidcing, 61
Slides, earburettor, sticking, 133
Slip-ring, magneto, 77
H::Iﬂll-ﬂﬁfl. bush, ftting, 118
Smolke from exhaust, 101 )
Sooted exhaust valves, cleaning,

118

Spare paris stockists, 161
Spares, what to carry, 143
Sparle, testing for, 111 :
Sparking plug, see under * Plug
Bpecifications, 431
Spead, ermiging, 54
— iyt LB
— limita, eontinental, 143

i S

— method of confrolling, 53
of A8, machines, maxi
mum. Sen Spece.

| —— regord, i3

— safe; of
e, taming for, 127
Speedometer, 41 :
—— lubrieption, 125
Speeds, sguivalent, 154
Spokes, looss, 126
Sporting models, 5-21
Sports sidecars, -3

| Starting the enging, 49
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Starting troubles, 136
Staying procesdings, 150
Steering head, play in, 121
Sticking inlet valvo, 135
Stockiate, A&, 161
Stop, order to, 148
——., signal to, 148
straight ahead, signal to go, 54
Btrokes, eylinder, equivalent, 157
Studs, tight, removing, 114
Summons, time limit for, 161
Sump, oil, cleaning out, 105

- Inbrication, 83
Synehronizing twin evlindor mag-

noto, 113

TanLms—
Cylinder bores aned strokes, 157
Engine refuses to start, 134
—— revolutions, 165
—— rmung badly, 158
stops, 137
- due to ignition, 135
Gradients, 156
International marks, 158
Lighting-up times, 158
Road mileages, 150
Tyre size cquivilents, 157
Tanks, filling, 54
Tappet clearance, adjusting, 93
-, chocking, 92

Tax, 37
Testing engineg, 145
Three-speed countershaft gear, 55
Time limit for summons, 61
table, 158
Timing engine, 107
gear, G8
—— magnato, 105
— —— ineorrect, 132
e y slipped, 131
—_— valve, 68
Touring, 140
—— abroad, 143
—— maodels, 21-27
Tours, planning, 142
Tracing troubles, 129
Tramlines and slcids, 61
Trial riding, 41
run, 146

Troubles, angine, 134

, tables for tracing, 154135
Trening wheels, 1256

Tuaning carburettor, 111--112
for apecd, 127

Turning right or left, 56

Twin gylinder mngneto, synehven -

imng: 113
models, 24-27
Two LT machines, 19
Types of engines, &
of machings, 2, 3
Tyre pressures, 44
sizes, equivalent, 167
Tyrea, *hard' 44
——, infntion of, 45
——, maintenance of, 126
—— , mileaga, 140

—, “aofr," 44

VALvE cap, tgh!, removing, 114
clearance, 92
— ——, wrong, 135
——, exhnust, stuck open, 135
— — axirpctor, U8
—, inlew, sticking, 134
—— lifter adiustment 104
mechanism, overhead, 99
Valves, grinding in, 100
. leaky, 145
— Overhead, 3
+ pocketed, 100
——, rermoving, 90
. timing dingram, T3
Vent, air, choked, 133

| Wasnrns, paper, making, 114

Warnings, police, 150

—— gigng, ()

Water in petrol, 132

Wavy roads; 57

Weight of machine. See specs:
Wheel bearings, cars of, 125
——, detachablae, BY

—, frant, removing, 125
—— rear, alining, 124
—, s removing, 121

— truing, 125
Wolverhampton, 1

Werong size jets, 133
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PITMAN'S BOOKS ON
PHOTOGRAPHY

CAMERA LENSES
By ‘A. W. LOCKETT
Hems, Sileer Medaliist, City and Gudlds
Intended far all serious amateurs, and also for professional photographers,
Alfter o simple treatment of the principles involved, practically every type of

camera lons now availible is described. A study of this beok will enable the

photographer to select the most syitable lens or lenses for any elass of work.

*The book can be warmly recommended as an authoritative exposition ot
the applieation of optics to the science of photography."—Midiand Datly
Telggraph. g

Tn crown 8vo, 108 pp., with 100 illustrations,  2s. Gd, net.
RETOUCHING AND FINISHING FOR PHOTOGRAFPHERS
By D, SEENCER ADAXMSOMN

This book is written for professional photographers and keen amateurs who
wish fo know the latest methods and processes which are avallable for the
retouching of photopraphic nogatives and prints, 4

* Wa enn recommend this book to all serious workers possessing the neces
gary artistic sense and skil'—FEnglish Meolioes. ) )

In detny Bvo, 187 pp., with 8 hi” page plates and 18 other illustrations.

& net.

PHOTOGRAPHIC TECHNIQUE
By L. . HIBBERT, F.EP.5
Lecturgr {0 Pholograbhy, elc.
A manual deseribing apparatus, materlals, and procedure,

“ A clearly written and well-arranged textbook that ='.1u'gufr1 marke _.=1'|'-_nm1l':
the path of the amateis who aspires to do his own developing ancl printing.
— Photorraphic Jowrnal, :

In faclscap 8vo, cloth; 128 pp. s 8 net.

COMMERCIAL PHOTOGRAPHY
By I}, CHARLES y
Lale I1énd Phatogratier io Marconi's Wirelesz T'elegraph Co., Lid
A practical handbook I'KL‘-‘!ﬂ'il'-l'iﬂg modern cwethods and applianees for the
production of high-grade commercial photographs,
I demy 8y, 130 pp.. 53001

PHOTOGRAPHIC CHEN[]FAI.-_S
By 1. 1. ], BENTLEY and J, SOUTHWORTE
. bool dealing with the varivus chemical processes which are hsed fou
photography—developing, printing, intensifying, recdcing, ete.  Lach prooess
i= cnrefully described, and & complete list of the vatiols chemleals which may
be nsed for any of the processes is included in the book.
" In crown fvo. eloth, 128 pp.  3s 6d. net.

COLOUR PHOTOGRAPITY
By CAPT, DWEN WHEELER, F.RP.S5.

An up-to-date manual, deseribing colour photogiapliyin simple language,
andd providing o practical guide to r:u](mr processes for the amateur photi-
grapher with some experience of orditary monochrome worlk, and for the
voung professionnl, = sy n

[ demy 8vo, cloth gilt, 144 pp. With 12 plates showing the whole process
ol eolour in detadl, 125, 6d. net.

Loxpos: Sir lsiic Proaay & Soxs, Lro, Panker St Risdsiway, W2
38
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BOOK FOR WIRELESS

- ENTHUSIASTS

THE WIRELESS MANUAL

By CAPTAIN JACK FROST. This manual contains simple explana-
tions of wireless reception, and gives instructions regarding the
gelection and maintenance of all kinds of wireless accessorics,
accumulators, high tension batteries, telephones and loud
speakers, condensers, and tuning enils, Fully illostrated. &8,

net.

THE ALL EUROPE “THREE™"
Iy 0. M, R. BALBI, ADLLE.L., ALGGL Gives clear directions,
together with full size working drawings, for eonstructing a
screencd grid F-valve receiver which will give good loud spealker
reception from twenty to thirty stations and iscapable of culling
out the local station without difheulty, 6.

LOUD SPEAKERS
Their Construction, Performance. and Maintenanes

Containing notes on the selection of a loud speaker and on the
detestion and remedying of faults. By ¢, M. R. BALRIL
AMLEE, AGGL With o Foreword by Professor G, W. (L
HOWE, D.Se., MLE.E. The book is one which will make a
strong appeal to the practical wircless amatenr amd to everyone
interested in loud speakers. 3. Gil. net.

SUCCESSFUL CRYSTAL AND ONE-VALVE
CIRCUITS

By 4. H. WATKINS, The circuits shown in this book are those
which every serious amatenr will be interested in testing for
himself. Every circuit has been actually tested and will worl,
and every one has ils use, either in illustrating the development
of wireless reception or in serving as an indication of how to get
maximum results with a minimum of apparatus. 35 Gl net.

ACCUMULATOR CHARGING

Maintenonee and Repairs
By W. 5 IBRETEON, B.Se., AMLEE., M.ILMark. In this
bock the author describes, in simple manner, the actions taking
place when accumulators are charged and discharged, and gh’cs-
complete instructions for charging from both alternating and
continuous current eircuits, together with notes on the tracing
%:d ]:"]cmu:dyiug of defects. Tlhistrated with 32 practical diagrams.
35, Gd. net.

Of all Booksellers, or
SIR ISAAC PITMAN & SONS, LTD,, Parker St,, Kingaway, W.0.2
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1930 SUPPLEMEN'T

For the present season the ALTS. Company have placed on the
market seven new models, four of which have inelined ongines.
"They have also reverted to the old colour scheme of black with gold
lines, which greatly adds to the appearance of the machine, Saddle
tanks and separate oil tanks are now standard on all models,

The 248 h.p, De Luxe O.H.V. Two-port Model, R12. Tig. 1 is

Fig. 1. THE 248 5r. DE Luxe O.F.V. Two-ront MopenL 12

from a photograph of the above model, a handsome machine which
should prove to be very popular. Though one of the smallest in
the range (bore and stroke 65 ¥ 75 m.m., 248 ec.c. capacity), it
lacks none of the refinements of the larger models, Tt emplovs oy
sump lubrication with aaxiliary feed to evlinder walls, and has
voller bearings fitted to the big end of the connecting rod, and ball
bearings to main shafts. Detachable evlinder heads are standard
on all models with the exception of R5. in which the cylinder
head and bareel is cast in one.

Tmproved desizn of front forks, adjustable handlebars with
stepring damper and adjustable [oot-reste, cive added comford.
Stands are fitted on both front and back wheels, and, with wired
Avon, heavy, non-skid tyres (256 » 3:00), make this machine very
altractive,

Adjustable Loeett ** Aero ™ saddle, Hans Renold all chain
transmission, and Tmeas magneto complete the specification.

The 3-49 h.p. De Luxe Side Valve Model, B.4. This machine, and

[F30LA) i
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i SUPPLEMENT

algo the 408 h.p. Model B9, has an inclined engine and side by
side valves, and a briet specifieation is given below. The fwo
models are identical except in Yespeet of engine capacity. The
engines, whieh have dry sump lubrication, aluminium pistons,

ll-

Two-ropr Mopen TS

| Fiz, 2. Tae 3491, D LURE SipE Vanve Moprn R4

I enclosed valyve gear, and roller bearing big ends, ave 74 % 81 mm,
{849 g.c. capacity) and 84 = 90 m.m. (498 c.c. capacity), bore and
stroke respectively, Amal carburettors with twist grip confrol are

4. Tur 498 nr. De Loxe OHN,

Fro. 4. Tue 498 1.7, De Luxy Smoe Vawve Mopen HY

fitted, and magnetos are mounted behind the engine, and driven by
chain from the inlet cam wheel, These models are shown by Figs.
2 and 3.

The 3:49 h.p. 0.H.V. Two-port Model R.6. This model, and
also the 4:08 model B8 (Figs. 4 and 5), show exceptionally clean
lines, and will be judged by some to be the best of the very attrac-
tive range of machines which the A.LS. Company is markeling,




v SUPPLEMENT
The bore and stroke are 84 % 90 (340 c.e. capaeity) and T8

Shmm. (498 e.c. capacity) respectively, this being the ehiel

Fia. ."r_. TaE 40 mp, OV, Tworont MopiesL B

material :lifTL!1:¢u:=-;~ Between the two, The frames are of the senle
eradle type, with Duplex chain stays, and these arefitted to all the
maodels which have inclined engines, } [

All of these models are of the nsual very high standavd “af

workmansahip which one has come to associate with the A T.8
Company, T
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1931 SUPPLEMENT

TO THE BOOK OF THE A TS5,

- "otk new models have just been added to the range of machines,

three of which (namoely, SA 5, SB 6 and SA 12) come within the
A0z, taxation lhmit, and these, together with the new moforing
laws, will be deseribed in the following pages. Tt may be as well
to state here that the following items are standard on models S 4.
6, 85 and 59, The rear mudguard is now hinged, and the
carrier s quickly detachable, whilst low lift central stands are
provided, and the saddle is adjustable for position longitudinally,
“ (Nlean V' handlebars ave fitted throughout the range, and pro-
vigion* Bas been made for easy adjustment of the magnelo.
Finger adjustment is provided for the cluteh, brake, and exhanst
valve lifter controls,

The 3:49 h.p. 0.H.V. Model (8B 6). This model [Ttig. 1) is per-
haps the most outstanding of the new models. The engine is al
gingle evlinder overhead valve tvpe, and has a bore and stroke
of 74 by 81 mm. respectively, the rated horse-power being 3-50,
The evlinder head, which of course is detachahle, has the famous
ATS, big exhaust port, and the valve gear and rockers are en-
tively enclosed. An improved syvstem of mechanical lubrieation
is emploved on this and the other thres new models. Roller bear-
ings ave fitted to the big end of the connecting rod, whils the
mainshaft runs in ball beavings. A three-speed countershaft
zoapr-hox is fitted, and the kick-starter mechanism is enclosed
within the box. The ratios are 580, 820, and 14-589 to 1. When
a four-specd box is fitted the weight brings the machine above
the 30s. tax. The handlebars have the controls brazed on, and
the carburettor, which is a Bowden, has the throttle operated
by a twist-grip. Taper roller bearings are used in the hubs, which
are fitted with internal expanding front and rear brakes, each
braka being quickly adjustable.

The primary chain is enclosed, while the rear one is protected
by an efficient metal guard. A fransmission shock absorber is
fitted on the engine shatt.

The 4:98 h.p. O.H.V. Model (8B 8). The specification for this
model (Fig, 3) is practically the same as that for the SB 6.
expept for the following, The engine is mounted in a semi-cradle
frame which has forque stays passing from the rear wheel beneath
the gpear-box and to the rear of the cogine, T'he bore and stroke
are 84 by 80 mm. respeclively, giving a total ecapacity of 408 c.e.
The rear brake iz 78 in. in diameter. and the front one 7in.:

i
(53014]
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both arve quickly adjustable, The Lucas magneto or magdyno is
monnted behind the engine and is consegquently protected from
any foreign matter thrown up by the front wheel.

The 349 h.p. 8.V. Model (SA 5). This model (Fig, 2) is identical
with the SB 6 except for the following. Side-by-side valves ave
criployed, and the valves are enelosed in a neal cover. An Amal
coarbuvettor is fitted, and this has twist-grip control, The handle-
bars are of a new type in which a steering dampoer is incorporatod,

The 248 h.p. O.H.V. Model (SA_12). Although this model

Fra. 2. Tur 349 me. 8.V, Mopon (SAG)

(Fig. 4) is the smallest in the range, its specification is very
similar to that already given for the SB 8, thercfore only the
differing poinls are mentioned.

This machine has an overhead-valve engine, carryving a bwo-
port head, the bore and stroke being 65 by 75 mm. respectively.
As on the 5A 5, an Amal carburettor with twist grip control is
fitted. and the gear-box has ratins similar to those of the SA 5.
No carvier is fitted on this madel, but a lifting handle is provided,

NEW MOTOR LAWS

In order to bring this book right up to date, considerable data
has been extracted from the Road Traffic Act, 1930, and it is
hoped that this information will be of value to readers of this
baal,

Accidents (What to do). Stop immediately. Give name and
address, and registration number of vehiele, if requested. WFailing
thiz. the accident must be reported within 24 hours at a polics
gtation orto o police constable.

Phe Ministry of Transporl may dirget an inguivy to be made
into the cause of any accident Involving o motor vehicle. A person
asuthorized by the Minister may inspect the wehicle, and at a
veasonable time enter premises where vehicle is situated. Obstyue-
tion of that person is an offence, The report of an®inguiry shall

Tae S wor. CLHY,. Mopen (SEG)
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not be used in legal proceedings instituted in consequence of the
aeeident, :

Address. If a motorist s alleged to have driven riecklossly,
dangerously, or carelessly, he must give his name and address to
any person having reasonable ground for reguiring the l_!lfm“jm'
tion. If he refuses, or gives a false name and address, he is guilty
of an olfence. ) i

] Careless Diviving, A person shall not dvive without dae care
i] and attention or withount reasonable consideration for ollier ronl

1

Monin. (SBS)

Fio, 4. Tae %48 m.p. OHY, Mapzern (8412)

users, A first or second conviction {or this offence does not entail
disgualification from holding or obtaining & licence,

Dangerous Driving, A person shall not drive recklessly, or at
a speed or In 4 manner dangerous to the public,

Tere 4-08 me. OOV,

i

FPenallics—

Fri.

Not excecding £30, or up to fonr months' imprisonment, for
the first offence. q

Not exeecding £100, or up to four months’ imprisonment, or to
both such fine and imprisonment, for the second or subscqguent
offenes,

=i months’ imprisonment or a fine (amonnt aolimited ), or to
both such imprisonment and fine, on convietion on indictment.

All eomvictions to be endorsed on the driving licenee, with power
to disqualily from holding or oblaining s licence,

Drivers’ Licence, Seventeen is the minimum age for a licence
to drive a motor-car, and sixtesn for a motor-cycle. No person
shall allow another to drive who is not properly licensed.

LA deolaration of physical filness must be made at the time
of application. The applicant must also declare that he is not
disqualified by age or otherwise from obtaining a licence,

Un the request of a polica officer. the driver shall produce his
licenee for examination, to enable the officer to ascertain the name

P o i —— e TSNS
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anil address of the holder of the licence, the date of issie. ool
the Anthorvity by which it was-izsned, If unable immediately o
produce the licence, he pannot be convieted of an olfence if,
within five davs of the reguest for prodiustion, he produces thoe
lthenes in person of any police station he moy specify.

Drunkenness. Any person convicted of deiving, er attempting
ko drive, or in charge of o motor vehiele on a road or other public
place, when under the mfluence of deink or drugs to such an
extent as to be incapable of having proper control of the vehicle,
shall be liahle—

(@) On summnry convietion, to a fine not exceading £50 o
imprisonment up to four months, Por a sccond o subsequent
conviction, to a fine not excecding £100 o up to [our months
imprigonment, or to both such fine and imprisonment.

My O conviction on indictment, to imprisonment up to gix
months, & tha fipe (unlimited) or to both imprisonment and fine,

A polige constable may arrest, without warrant. any person
commititthe this offonce,

Unless, for special vessons, the Court thinks etherwise. dis-
aualifteation for & period of twelve months shall follow a convic-
tion, Particnlars of convietion and disqualifiention shall be
widorsed on the driving licence,

Eyesight Test. Ave you able to read at a distance of 25 wd. in
good davlight (with glasses, if worn) o motor-car number plate
containing six letters and fznres? Applicants who answer © No
to this question ave debarred from obtaining a leence.

Hizhway Code. The Minister is vequired to prepare a code
comprising divcetions for the guidance of all voad users. This
code, when prepared, has to receive the approval of both Houges
of Parlinment, after which it will be printed and issued to the
public at one penny per capy.

IPailure to observe any Rovision of the ecode is not by itscll o
epound foreriminal proceedings of any kind. Nevertheless: it may
L velied wpon as tending to cstablish or negative lability in
ecomnection with any progecdings, whether civil or criminal.

Horn. A motor velicle must be fitted with a suitable instru-
ment for giving audible warning of approach. whers necessary.
When a vehicle is stationary on the highway, no person shall wse
ar permit the horn to be nsed except when sueh use 18 noceszary
on Lhe grounds of 2a fety.

Pehallicse—
Tirst offence, fine up to £200 Subsequent offences, fine nol
excoading £50 or imprispioment up to theee months. f
Ingurance. A person may not nse or permit any other person
to use a motor vehicle on the road anless such use is covered by
ingurance againgt third party claims. This does not reguire the
owner to cover w person in his employ against death or bodily

]

STPPLEMENT

! i
ifijli_l':.' avsing out of and in the course ¢
Im.hi_h!j.' which is covered by other statutes
Where compensation is paid under the

| Len provision of compulsory
insaranco, and whern to {(he knowledge of the fnsupap JII. third

| party has recelved hospital treatment. the insurer shall alsn pay
,[U E-]li' ]ii':H[le-rl] a sum not exeeeding £25 for cach |Inu]'~¥:'t.l ‘-'nll '1*1 iE !I:I
This ohligation does 1o apply where o charee hsu-t -LTr-h“ i.ljrlI T
Miade by the hospital, " R
‘ In addition to the usual policy, or cover note,
company shall hand todhe owner o ** certific

vil

if his emploviden]—a

the insurance
ate of insnranee iy
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the Tl:lw.-;—_tr_:l-il:-i-ul form, and when applying for lis molor-cyele liconee
il applicant must—by production of the insurance 4-.4~:-['ili1--.11’t~{I I-
otherwisoc—satisfy the Livensing  Autlority that i]b.i' i
cover against third party risks will be in foree at the
motar-eyele liconce besomss operative. I

The driver of a motorvehicls shall. wh
constable, gmive his name afid addross,

LI s a1y
fite tha

en requested by o polise
and produce the insurane:s

'. ;"::E‘}:II:;‘-.‘:H-. It Jl}l-lq::;nuf:t]||:-=|Ll|.u:|.- it immediately, he must produce
L parson within five dayvs at any noli shabion eoify

| amon ik 11 ive days ab gy police stalion he may specify.

| Eivhe 'j: ].n_{u ent ovcurs involving personal injury to anather
[ 4 s e iver ik I i ; fles h

f persom, AT the driver is unable to praoduce his certificate at tho

time, he shall veport the accident to a police station as soc i
passible, aod in any case within 24 homes af e aovident ||_|1'||| :} -”]T

there produce his certificate, If the cortificate is notb J.I.‘;'lil'l.l‘.l.rll ]l:lr ;
nmedigte production, the delver may produce it in 'F}r'r':ii_'ll'; 'u.':l.} i

lives days ulr any police station he ::|;|:|' specify I g

: Proccodings for offenees may bo |_|:|:-:||:I;:I1t o

. of the commigsion of the allegrd offence
whith does not excood throe monthe f

fer) within six months
por (b)) within a period
from the date on whicl the
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offenice came to the knowledee of tho prosecutor, or one veap
from the date of the commission of the alleged offence, whichever
period is the longer,

Penallies—

Up to £50 or imprisonment up to three months, or both such
fine and imprisonment. A person convieted under this seotion is
automatically disqualified from holding or obtaining a driving
licenee for twelve months, but withoub prejudice to the power of
the Court where there ave speeial reasons to order otherwise,

Lights. Motor-cycles with side-cars attached must show two
white lights forward (indicating total width), and a ved light
showing to the rear,

Solo machines musl carry one white light in front and a red
light at the rear, together with proper illumination of the pear
number plate (Fig. §).

Number Plates. The dimcnsions for the front nomber plate are
unaltered, but those for the rear numhber plate are as follows—

(¢) All letters and figures must be 2} in. high; every part of
every letter and figure must be £ in, broad; and the total width
of the space taken by every letter or figure, except in the case of
figure ** 2," must be 23 in.

(b) The space between adjoining letters and betwesn adjnining
figures must be § in., and there must be a margin of at least 4 in.
between the nearest part of any letter or figura and the top,
hottom, and sides of the black surface upon which the identiflea-
bion mark is inscribed,

Physical Fitness. A declaration as to physical disabilities must
be made by every applicant for a driving licence. This declaration
must be in the form preseribed by the Anthorvities, and it must
state whether or not the applicant is sullaring from any particular
discase or physical disability specified in the form, or [rom any
other dizease or disability which would be likely to render it
dangeraus to deive. If the declaration shows the applicant to be
suffering from any such diseaze or disability, the Licensing
Anthorvity ean refuse to grant the loence,

Pillion Riding, No more than one person, in addition to the
driver, may be carvied on a solo motor-eyele, and such person
must sit astride the cyele, and on a proper seat securely fited
behind the driver's soat.

Penallips— _

First offence up to £5. Subsequent offences up to £10,

Speed Limit, The speed limit is now abolished exeopt in the
case of public parks, and local speed limits, The latter will be
reviewed in 1932, and may then be suspended if the Minister of
Transport: considers it necessary,

PRINTRD 1N GREAT DRITARE AT FHE FITMAN PRESH, HATH
Cl—[g4014)
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THE MOTOR-CYCLIST'S LIBRARY
MOTOR-CYCLING
FOR WOMEN

A complete and valuable guide for Lady Pillion Riders,
Sidecar Passengers, Owner-Drivers, and Frospective
Drivers, with numerous interesting reminiscences,

By BETTY and NANCY DEBENHAM
with a Foreword by MAJOR H. R. WATLING

r"-d =y Knowledge and guidance are

HAl 0T CYE e LI e I_':i':'L'l.'Ji’iil]. to t]].L‘ If_‘,'ﬂﬂ'lpit.'t[.‘ Eﬂjﬂ}"‘

MOTOR-CYCTLING Bt e The
fir WON LN ment of motor-cycling. he

3
g o CRENA authors have compiled this volume
e == ey from great experience, and after

very careful contemplation as to
what the average womnian motor-
evelist really needs to assist her
to derive the maximum enjoy-
o ment from motor-cycling and to

21- become a competent driver. Tt is

= certain that this book will be of
A MO ERSSEINT  great help to all women motor-
cyclists whether they be owner-drivers, pillion riders or
sidecar passengers. All readers will enjoy the authors' very
amusing and highly interesting reminiscences.

PRICE 2/- NET each
from a bookstall, or 2/2
post free from the Publishers

SIR ISAAC PITMAN & SONS, LTD.

PARKER STREET, KINGSWAY, LONDON, W.C.2
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SAVES THE PENCE »~
FLATTENS THE HILLS




