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PREFACE
‘Pus handbook is intended as a work of reference for all owners
and prospective buyers of A.J.S. motorcycles. It is also hoped
that the book will have an appeal to all interested in the latest
products of A. J. Stevens & Co. (1914), Ltd., Wolverhampton.

While primarily written to mect the needs of the novice who
has had absolutely no provious experience with motor-cyeles,
this handbook contains much information that should be of
genoral interest to the most experienced of drivers.

It will be readily apparent that much of the information is of
‘a general character, and applies cqually well to other makes.
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, those details applicable to the A.J.S. machines are
dealt with separately.

‘The novice is recommended to read through carefully the
chapters on preliminaries and driving, and also the chapter
dealing with the principle of the four-stroke engine before taking
the highway.

‘The author has dealt fairly extensively with the descriptions
of the various A.J.S. 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.S. machines will come in
handy for purposes of reference and compari ison. Does not every

S.V. owner want to turn over to the O.11.V, class when he has the
‘opportunity ?

‘The chapter dealing with overhauling has been dealt with at
greater length than any other subject in this book. The infor-
mation contained therein should meet the needs of both experi-
enced and inexperienced motorists. The various operations
involved in overhauling A.J.S. machines have all been fully dealt
with, and no difficulty should be experienced in this connection.
‘After all, overhauling is 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, It
is here 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 dat
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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 faults and their remedies has beon
written from practical experience gained from many years of
riding on A.J.S, and other machines.

Should any special diMiculties arise, u letter addressed W. O.
Hayeralt, c/o the Publishers, will receive prompt attontion.

It is only fair to conclude by saying that the author has no
Present or past connection or interest with the manufacturors of

8. machines, to whom, however, he is deeply indebted for
generous assistance and for many photographs in the compilation
of this small handbook.

W. C. HAYCRAFT,
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THE BOOK OF THE A.J.S.

CHAPTER 1

THE A.d.S. SERIES

How many people, when they sce on the road or in the shop
window a motor-cyclo whose tank bears the monogram " A..S.,”
realize what a vast organization the letters A.J.S. stand for ?

Wolverhampton. A visit to the works of A. J. Stevens & Co.,
Ld., at Wolverhampton, leaves a very vivid and lasting impres-
sion on the memory—and a very pleasing one. Mass production
is in evidence everywhore, and the ingenuity displayed to secure
the same is something to marvel at.

Firstly, one enters the machine shops, alive with the incessant
hum of overhead shafting and lathes. ‘The thousand and one
parts that go to make up a motor-eyele 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 scores of finished engines waiting patiently to emit their
terrifying screams on the dynamometer. In another shop the
bicycle parts are under erection, engine plates being fitted ready.
to tecoive the motors as soon as they leave the test bench.

In sudden contrast to all these places, a visit is now paid to the
sandblasting room, where certain metal work receives a special
finish, At the entranco is pinned a warning notice, “Do xov
Leave tits Doon OPEN.” Slightly opening the door and peering
in, an amazing sight—almost uncanny—confronts the eyes. ‘The
interior is almost yoid of light, caused by dense whirling steam
and sand blocking out all natural illumination, Amidst this
ghastly atmosphere a weird phantom-like figure, clothed in what
looks like a diving suit, is bending over and attending to some=
thing that one cannot define in the intense gloom.
room, reminds one of nothing so much as a place
world, whither some of us are expected to go! Some of the
modern applications of science are extraordinary, and grimly
fascinating to wateh.

1



2 THE BOOK OF THE AJJ.S.

‘The last of these shops contains hundreds of finished motor-
cycles, which in rotation are tried out and tuned on the road by.
crack riders at Wolverhampton before being finally handed over
to the Sales Department, whence they are distributed throughout
the world.

Racing and Design. A.J. . machines have gained a world-wide
reputation for general all round efficiency. ‘This ontstanding
officioncy has been won largely through racing experience. Into
every searching endurance test, international or otherwise, the
A.J.8. company sends along a challenger, The names Simpson and
Longman are predominant in this connection.

Tt has been generally accepted that high speed racing subjects
4 machine to the most exhaustive tests conceivable, and the
experience gained thereby is of incalculable yaluo, and has a direct,
bearing on tho performance of machines sold to the public. The
Intter purchase a machine that is, in many cases, almost a replica
of the racing model, embodying at the same time those character-
istics insisted on by the ordinary touring motor-cyclist. ‘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 modified component is
incorporated in the next machine of the same type sold to the
public. And so the evolutionary business continues. ‘The net
result is that the factor of safety of each part steadily rises, with
consequent increased reliability of the whole.

What shall I Buy? ‘The 1927 models (officially known as
series H) are, indeed, wonderful creations, and no man need
hesitate to buy on the score of unreliability, noisiness, complexity,
or in fact, any reason, for they do to-day represent the high-water
mark of British design and construction. All A.J.S. motor-
cycles belong to the four-stroke type, and prices range from £44
to £05.

‘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 tho
selection of a mount. If the would-be purchaser has an adyen-
turous, excitement-loving disposition, only a sports mount will
give him genuine satisfaction. Cravings forspeed and thrills can
then be met as they arise! If, on the other hand, the purchaser
regards with scorn the question so many young enthusiasts ask
first, namely, “What can she do?” and places comfort and
reliability without much attention foremost, then the touring

models are “the goods” (to use a rather slang but clear expression).

THE A.3.S. SERIES E 8

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

he Sporting Models. All these models have very rakish and
sporty lines, and should satisty the most exacting in this respeot..
‘heir low riding position and centre of gravity render them pecu-
Jinrly stable when the specdometer needle is creeping forward.
hose catalogued are as follows—H5, HA, H6, and HS, and their
twspective prices are £44, £48 10s., £58, and £62. It'should be
montioned here that there are two other models not, catalogued,
hamely, the H7 and the H10, that can be supplied to orde1
‘hese machines are special racing editions of the Models 16 and
H18 respectively.

‘Models Hl and H6 have side valve engines, while the remainder
have overhead valve engines. Sufficient it is to state now that
the essential difference between the two types is (as might be
expected) that the 8.V. engine has its valves placed side by sido
with stems towards the crankcase, and in consequence not directly
‘over the piston, while the O.H.V. engine has its valves in the
detachable head directly over the piston. ‘Their respective merits
may be considered later ; but it should be understood that really
{ast machines invariably lave engines of the overhead valve
ype.

A mile a minute is about the top speed that can reasonably be
expected from the S.V. range. This speed is ample for the
ayerage sportsman who uses his machine on the road for pleasure
only ; but the man who has a weakness for record smashing and
competition will literally frown at it and, of necessity, must turn
to the O.HLV. class, where there are machines capable of about
90 m.p.h., when specially tuned. ‘The overhead valve engine is
deliberately designed for high speed and fierce acceleration ; bub
this type of engine is invariably more expensive than its side
valve brother of the same cubje capacity—probably some £10 or
more,

From the foregoing remarks it is not to be inferred that the AT.S,
O.1LV, engines belong to that type of engine which can with
difficulty be held in restraint, and is only in its element when on
tho open straight with flames belching out of its exhaust ; on the
contrary, the A.J.S. engines all possess that indefinable smooth
‘tick over” so beloved by the enthusiast ; and are very flexible
oven at low revolutions, while they can, at a few seconds’ notice,
pull out that vicious 60 m.p.h. roar.

Mhe side valve sports models are modified touring mounts, the
thodifications comprising a specially tuned engine, “VT.
handlebars and footrests in liu of tourist bars and footboards
rwxpectivel
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‘THE 3-49 H.P. STANDARD SPORTING MODEL H5
‘This machine (shown by Fig. 1) is probably the most popular

of the sports range. A very similar machine is the De Luxe
Sporting Model I (shown by Fig. 2), fitted, unlike the HG, with
mechanical lubrication and quickly detachable rear wheel. It
seems well advisable to pay the extra £4 10s, involved to inchude
in the specification these items, together with other refinements.
However, at the cost of £1, me ation can be fitted
to order’ on Model 5. Mechanical lubrication undoubtedly
relioves the rider of a source of constant anxiety and annoyance ;
and also saves him no small am in the long run on.

Fro, 1, Tue $49 ur, Staxpaup Sronrma Monn. 15,

the score of economy in engine oil. Moreover, correct Inbrication
ensures the minimum production of carbon deposits on the
eylinder head and combustion chamber, and thereby gives the
maximum mileage before the rather odious, but nevertheless easy,
Job of decarbonization becomes necessary. ‘This mileage should
approximate 2,000, In practice, however, the owner usually
“ decokos ” as soon as an appreciable loss of power and tendency
to “ knock ” becomes manifest.

‘Phe Standard Sporting Model H5 is a general-purpose, medium=
power sports machine, capable of maintaining high average
speed under normal conditions. Owing to the extremely low
figure at which it is catalogued, namely, £44, it makes a very
strong appeal to the man of limited means who desires a lively
mount with a good all round performance. Its specification, which
applies also to all the other 8-49 h.p. machines, with certain
modifications. is as follows—

ENGINE. This, like all the oth engines, is of AWTS. design

THE A. SERIES 5

nd construction. The keynote of the design is simplicity and
shurdiness, It is a side valve, vertical single cylinder, four-stroke
engine of 74 mm. bore, and 81 mm. stroke, giving a eapacity of

or (according to A.C.U. rating) #49 hop. A four-ring
‘es in a cast-iron cylinder with

both being held dvert n by a
bridge piece and two long bolts. ‘Phe head on the 115 eylinde
departs from G5 (1926 model) practice in that it is provided with
finned and extended exhaust po
cooling ; and the exhaust pipe has its connection via w
Instead of being a push-on fit (seen clearly in Fig. 8).

» thereby giving superior
at

Fig. 2. Tux 349 xr, De Luxe Sronmxo Monet Hd

head two large interchangeable and mechanically operated valves
of heat-resisting alloy steel are placed side by side in deep remoy:
able guides, ‘The large area of these valves ensures perfect charg-
ing and xcavenging of the cylinder, besides xiving good heat
dissipation and freedom from distortion and pitting of the valves
themselves, ‘The tappets operating these valves have, of course,
adjustable heads to give correct clearances of -006 in. and -008 in,
in the ease of the inlet and the exhaust valves respectively ; and
all 1927 tappet guides have external oil retaining cups in order
to counteract the undue excretion of lubricating oil from these

ver the crankcase. New type valve springs are employed.
the cast aluminium crankcase is the crankshaft assembly,

comprising two heavy rimmed cast-iron flywheels, with their
main shafts 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 docs
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its duly in a noiseless and trouble-free manner. It consists of
the engine main shaft small pinion and two large half-time cam
wheels, ‘The cams act directly on the tappets. ‘Tappet and yaly
stem centres are slightly offset, so as to produce automatic rotary

49.r. Sox Vas Move HS

movement and ev
the engine is run

‘The new type cylindrical silencer is very effective in reducing
the exhaust noise, and should absolutely guarantee the rider
‘against police prosecution for noise, which has recently become 80.
prevalent. ‘The principle employed consists of the use of blind

wear of the surfaces in periodic contact when

‘THE A.J.S. SERIES G

ened, and drilled, extensions to the two pipes; and it is thus
uitorly impossible for the gases to flow straight through. ‘This
ystom was thoroughly tried out, before being standardized for

with the H1, 15, and HG engines, and it was found that the
back pressure was negligible. Both silencer and exhaust

pipes are heavily plated, A union nut now replaces a clip-fasten-
Ing on the induction pipe for the earburettor.

Cannurerron, A No, $44 Binks, 2 jet, 2 lever, semi-automatic
ettor with bottom petrol feed is fitted, and the respective

—pilot jet, 1; main jot, 6 ; with spares, Qand 6. ‘This
Combination gives flerce acceleration and perfect slow running.

‘The eurrent is generated by a HT. Lucas, variable
type K.S.A.1 magneto, chain driven off a sprocket keyed

to the ‘amshaft. The other sprocket is a push-on taper
fit. on the armature shaft, and has a vernier adjustment for eecur-
ing accurate timing. Actually, the flash across the plug electrodes
is timed to occur yj in. before the top of the compression stroke,
on full advance. “The sparking plug used is of the single point
type. ‘The magneto is a well-protected instrument, and has, of
course, a clockwise armature rotation, viewed from the contact-
breaker side.

Lunricatton. This is effected by a semi-automatic hand-
pump. Oil is pumped into the crankease about every 5 miles.
‘Whe flywheels splash it on to the cylinder walls, and oil mist also
finds its way into the timing ease, and thence back to the crank-
case. Mechanical lubrication ean be fitted to order at £1 extra
(as previously indicated). |The makers recommend the use of only
the highest quality oil for lubrication.

FRAME AND ForKs. These two supplementary units have been
designed to give, together, a wheel base of 4 tt. 5] in., and a saddle
height of 28 in. Special care has been taken to ensure good
general stability at speed and on treacherous road surfaces. ‘The
A..S. forks are of very robust construction, and efficient shock
absorbers are incorporated at. the forward end of the lower fork
links. ‘Tho links are adjustable for side play. Integral with one
of the fork spindle casings are two sockets which permit of a lamp
boing bracketed in a very low position that greatly enhances the
appearance. ‘The diameter of the stecring head has been con-
siderably inereased for 1927, and large ball bearings are included.
‘This produces excellent steering without looseness, and, if a
proprictary storing damper wore indulged in, the machine would
he absolutely perfect in this respect. ‘The forks are provided with
grease-gun lubrication. ‘The frame itself is of orthodox triangular
form of high tensile steel.

Grar-nox. The gear-box is an A.J.S. countershaft three-speed
gear, fitted throughout with ball bearings, and is standard for all

2—(69014)
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models. It is operated by a right-hand gate change lever, aflixed
to the tank (as shown in Fig. 3); and it gives gear ratios of 5-5,
9:8, and 14 to 1, A close ratio gear-box can be had if desired.

Intermediate gear is by pinion engagement, and the remainder
by dog clutch engagement. Moving the lever forward from roar
to front position, the consecutive geare engaged aro—low ;
neutral; middle; top. On to an extension of the new splined
main shaft, which has a redesigned thrust bearing on the dtiving
side, are fitted two sprockets—one small and one lange—for

‘imary and secondary drive, respectively. ‘The larger sprocket,
incidentally, is part of the clutch (actually the teth are on the
periphery of the centre dise), which is of the multiple plate and
cork insert type, and has handlebar control on the lett-hand side,

“Adjacent to the clutch and pegged to the outside clutch plate is a
ratchet wheel with which the kick-starter quadrant engages. ‘Tho
kick-starter lever (seen in Fig. 1) 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 geat-box lubrication, and the oil level is indicated by a
small shutter on the side of zear-box.

‘PRaNsaussion. Both primary and sccondary drive ix by
substantial 4 in, piteh by y in. wide Hans Reynold roller chain.
‘The chain of the former is covered by a guard, while that of the
latter has a protecting guard on the upper half only, gives easy
acess to the chain for inspection and lubrication purposes.
‘These guards are designed to protect both rider and chains from
dirt,

An efficient shock absorber on the engine mainshaft allows the
power to be absorbed gradually, and thereby eliminates“ snatch,”
which soon ruins any chain. ‘As things stand, it is a very rare
‘occurrence for a properly tensioned and lubricated chain to break
‘on the road. ‘The chain wears out completely long before this
happens,

BRAKES, WHEELS, AND Tynes. Large diameter, internal
expanding, brakes are fitted to both front and rear wheels, which
are tyred with 26 in, by 2-375 in., wired-on, heavy type non-skid
Dunlops with Schrader valves. “Phe rear brake is operated by

4 foot pedal on the left-hand side; and the front brake is con-
trolled by a handlebar lever on the same side, Both brakes aro
very smooth and powerful in action.

TANK, A handsome, black enamelled, and bulbous nosed tank:
is secured by two tank straps to the bottom frame tube, and has
‘capacity of 1} gallons of petrol and 1 quart of oil. ‘The filler caps
ave of large screw-on type. On to two special tank projections
are rigidly attached good quality rubber knee-grips.

MisceLtaNgous Derans. The semi- “'T.'T. racing type

THE AJ.S. SERIES 9

Jwndiebars have celluloid grips; and just below the gear-box are
{Wo rubber footrests, adjustable for position. This combination
ives a very comfortable and natural riding position. ‘The
fudile itself is a Torry Spring Seat No. 8, Non-valenced racing

rds arefitted. Over the rear mudguard is a strong carrier
Hapable of safely supporting a passenger ; bub not. exact
\ flapper-bracket (to use the latest newspaper description of
Villion seat) ; it is really intended for luggage. At its sides are
jooured two panier bags with a full kit of tools. A rear kick-up
plund only is fitted. ‘The general Muish, including the handlebars,
Ww enamel on a special anti-rust process. ‘The usual parts
iv all heavily plated. All oil and petrol cocks are of the quick
gotion, push type. .

; He lighling can be fitted to order at £6 15
is applies to al

solo, and at
mounts.

‘THE 3.49 H.P. DE LUXE SPORTING MODEL H4
‘Phe specification of this machine is identical to that of model
, other than the following — i [

Mfue engine is specially tuned, and mechanical Iubrieation ia
{itted in place of the hand pump : the rear wheel is quickly detach-
ble; better type valenced mudguards and saddle are provided :
thore are stands for both front and rear wheels.

‘THE 3-49 H.P, OVERHEAD VALVE SPORTING MODEL H6
Noxt in order of popularity is the O.H.V. 349 c.c. Model HG

(we Pig. 4). This machine, which is a fast mount possessing an,
Admirable Competition record, embodies all those improvements
incorporated on the 1927 Model H4. It is, in fact, a replica of
this mount with certain important modifications. ie

Fixaixz. ‘The power unit is of the overhead valve type. ‘wo
Junge diamoter, alloy steel, tulip valves, hollowed out for lightness,
‘uty symmetrically placed at 824° to each other in the detachable

vlindor head so that, when seated, their heads are roughly flush
With the walls of the hemispherical combustion chamber ; slightly
In front, on the left-hand side of the cylinder, is a sparking plus.
With its electrode points pocketed within the chamber. This

ement is ideal, haying regard to instantaneous combustion,
Jinder charging and exhaustion, and last, but by no means

, good turbulence. : i
Whe valves are operated by polished duralumin rockers, mounted

n the spindles between the two massive steel rocker plates, and
carrying at their extremities grub screws and lock-nuts, whicl
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enable tappet adjustment to be effected at the top of the push
rods, instead of at the bottom, as previously. ‘The cylinder hold-
ing down bolts are in a position different from that of the
cylinder retaining bolts (as may be seon by comparing Fig. 3 with
Fig. 5, which shows the 3-49 O.H.V. engine). Clearance between

alve and rocker is -006 in., and the exhaust valve clearance
is -008 in. Grease gun lubrication is provided for these rockers,
which have largo area plain bearings. The crankease valve actual
ing mechanism is, of course, the same as on the Hi engine. ‘The
valve springs are noteworthy, being of the two-in-one variety,
‘The valve movement slightly overlaps the piston stroke, and in

Fro, 4, Tar $49.8. OHV. Mopen 16

consequence two small segments 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
rings, the bottom ring being primarily designed to provent ingress
of oll into 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.” “An alternative high compression piston
can be obtained from the makers by those desiring to get the last
ounce out of the engine for racing purposes. ‘The magneto is a
Lucas type K.L.1. Ignition timing is % in. before before ‘T.D.C
on full adva

CAkwURETTOR. The carburettor is a No. 448 Binks, 2 jot,
2 lever, semi-automatic model with bottom petrol feed and twist
grip control. Jet sizes are—main jet, 103 pilot jet, 8; spares,
Land 7. If Discol P.M.S, IT is used on the H6 or H7, use jets
4and 16.

SERIES unTHE AJ.

‘This is a close ratio type of gear-box giving ratios
to 1, with a 21-tooth sprocket ; but a wide

io ype of box may be had if required. .
Hoyond the fact that mudguards are of the racing pattern,

lol HG docs not further differ materially from Model 14 in

About
M SPEED.

THE 4.98 H.P, OVERHEAD VALVE MODEL H8 (Fig. 6)
‘his machine is the last of the sports range. Owing to its

Kroab speed and immense power reserve, this model essentially
Holongs to the sports class ; but it is not, however, a pure sports
inount. It is rather a dual purpose machine suitable also for
Jong distance high speed touring. ‘To this end ample mudguarding
Jy provided. A racing version of this machine, the 110 (as pre-
viously mentioned), is obtainable. A Mr. Karmody, on one of
ion ed a speed of 93 m.p.h. on the Mourabra

‘ew South Wales, on 6th February, 1026,
greater than that of any

dels hitherto described. It is 4 {t. 8 in. ‘The saddlo
unaltered, namely, 28 in., while the ground
1927 modifications to this mount, which was i

26, include larger sized tyres (26 in. by 325 in.),
Alvengthened forks, the substitution of a gate change speed lever
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for the bell crank system previously employed, valve clearance
adjustment ab upper ends of push-rods instead of at lower
ends, new type of engine bearings, and a splined main shaft and
redesigned thrust bearing in the gear-box, These gear-box
improvements apply to all models.

Bere, The general lay-out of this engine, which has per-
formed so ereditably in the Tourist Trophy Races, is similar to
that of the 8-49 h.p. O.HLY. engine; some parts are actually
interchangeable, chief among which are valves, valve actuating,
mechanism, magneto drive and main shafts. It is of 84 by 90.
mm, bore and stroke, giving 498 cc. capacity. Like Model 116)

Fio, 6. Tue $98 x7. OH.

engine, it is Atted with a detachable cylinder head, enclosed valve
lifter mechanism, an aluminium alloy piston with non-segmented
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, yy in. before T.D.C. ‘The big end
boaring, having regard to the high stresses that it can be subjected
to under full throttle on this machine, is of compound type. A
lange box type of silencer is fitted in the same position ax the
cylindrical ones on the 3-49 h.p. models. ‘The plated exhaust,
system is thus very imposing.

Lvpnioariox. A Pilgrim, type “ F" sight: mechanical oil
pump, supplemented by an auxiliary hand-pump, is provided.

GRAR-HOX AND TRANSMISSION. ‘The gear-box, of the same type
as mounted on all the other machines, gives ratios of 4-6, 84,
and 15 to 1. A close ratio gear-box may be fitted as an alter-
native, ‘Transmission is by § in. pitch by } in, wide, Hans
Reynold chains.
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ality steel tubing,(WAMIYE AN Sk. ‘The frame is of best q)Wasi ab TANK. ‘The frame pin goa ues
constructed, with sidecar lugs

Hinds 1h gallons of petrol, and 3 pints of oil,

{wb of the 849 h.p. O.H.V, model.
War, Approximately 274 Tb.

Axium SPEED. Roughly 70 to

THE TOURING MODELS
‘and IT1, and their respective

11 £295, ‘The first two are solo

io, 7. Tue $49 gr. De Luxe Toonxe Mover, H3

ounts, while the remainder are twin cylinder sidecar outfits.
ides’ these combinations there are listed several attractive

sporting and touring sidecars that may be attached to any of the
Aul.8, models, and some that can be fitted to certain models only.
Wo will deal briefly with the solo mounts first, and the sidecars
Aflorwards in the above-placed order.

‘ho 3-49 h.p. De Luxe Touring Model H3. This machine (shown
| Hig 7) differs from the De Luxe Sporting Model H4 only in that
{lw engine is not specially tuned for speed ; footboards replace
footrosts ; touting pattern handle-bars are fitted ; the silencer
li fitted in front of the engine .

‘he 4:98 h.p. De Luxe Touring Model H9 (Fig. 8). ‘This 4-08 hp
A.V. model. which made its debut at Olympia in 1026, is exactly
{ho pame as the 408 h.p. O.H.V. model with the overhead valve
mechanism replaced by side valves. ‘Thus marketed, Model HO
hin exactly the same weight as Model H8, while th
dhoapor than the latter by £6 10s. The speed of the 8
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is appreciably lower than that of the OHV. machine (which iboat described as concentrated * pep), but its performance is
nevertheless, very remarkable. ~

Fro. 8, Tax 498 De Luxe Touma Moper H9

Fro, 9. Tae Mopnn Hi De Luxe Commxaniox, 709 1

THE 7:99 H.P. DE LUXE PASSENGER COMBINATION
MODEL H1

‘This combination, a luxurious outtit (shown in Fig. 9), shouldsatisty, not the man who wants room for an occasional’ Pisses

Ht the man whose “flapper” has “
words, the family man, Owing to its high horse-power and low
ottom gear, this machine is capable of going practically any-
Whore. At the samo time it has a good turn of speed. Comfort and
Wwllability have been taken as the primary considerations in its
donign,

‘The “ Vee” twin cylinder engine, which provides the motive
‘er, is fitted to this model and the standard passenger com-

n model 112 alone. This engine closely follows general
has several noteworthy features. ‘The

Rated at 7:99 h.p. S.Y. engine, with cylinders:
dnt 50° to each other, and prov hable heads,

hax a 74 mm. bore and 93mm. stroke. ‘The cylinders, of similar
type to those fitted on the small , have a common
induction manifold to which the carburettor is attached. ‘They

held down in position in a very neat manner by three bolts,
{f which is a compound bolt of “ Vee” form (clearly shown

) Fig. 10), and two bridge-picces. Cylinder gaskets are fitted
to this engine alone. Pistons are of aluminium alloy and valves
fin of standard pattem, having clearances of -006 and -008 in
tho case of the inlet and exhaust valves respectively. Ignition
timing is 3 in, before T.D.C. on full advance. The connecting rods,
ta which the pistons are attached. are mounted independently,
fide by side, on the erankpin, ‘There is no fork-ended master

meeting rod (sce Fig ‘This is rather unorthodox prac~
Dut results have justified its adoption. Roller bearings

fitted to conneeting rods big ends and main shafts. ‘The valve
\¢ gear comprises the small main shaft pinion, two half-time

1s driven off the same, and a double inlet cam
wheel driven off the front exhaust cam wheel. One toggle only
| used, this being interposed between the double cam wheel and

inlet tappet. On this engine, owing to the increased load
drive, the * Magdyno ” sprocket is keyed to the armature

lua i the others it is a friction fit, ‘The other sprocket is
xplined to the exhaust camshaft. A large cylindrical silencer is,
fitted below the magneto platform, All external engine details

‘well illustrated by Fig. 10.
Canpunerron. This is a No, 426 Binks. Jet sizes—pilot

t, 2; main jet, 0; spares, 0,2, and
, Lucas magneto with vernier timing adjustment.

Lodge H.0.1 sparking plugs.
LvnnrcaTtox. Pilgrim mechanical oil pump with sight feed,

1 auxiliary hand pump.
TRANSMISSION. in. pitch by 3 in. wide, Hans Reynold chain,

totally-enclosed chain cases, shock absorber on engine mainshaft,
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CrvrcH AND Gear-nox. The clutch
and cork insert type, hand controll
bottom bracket type with

of the multiple
Gear-box is a three

ios of 5, 9, and 16 to 1.
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TYRES, AND BRAKES. All three w
detachable and interchan, 8-25 in, wired on

expanding type Both brakes are operated by foot pedals
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situated on the left and right-hand sides respectively, that on
{ho left controlling the re

"This has capacity for 24 gallons of petrol and 1 quart
Petrol injectors to cylinders.

ed and fitted with drip channels,

ification are—Terry Spring
Hout No. 3 De Imxe, rubber foot rests with deep tread and heel
fost, stands to front and rear wheels, and a complete set of
tools.

Witorr, Approx
Hore is the xidec
Bopy. Constru

dowd. Seat and
Includes windser

OMASEIS AND

With duplex axle
loaf springs.

Conoe

1b.nately
specification.

fd of steel panelling and beautifully uphol-
fitted with 5 juipment

sidescreens, storm proof apron and Inggage

PENSION. Special undershung type chassis
ubes. Back and front are

Black. No deviation from this colour.

FURTHER PASSENGER MODELS
‘The 7°99 h.p. Standard Passenger Combination, Model H2. ‘This

tnachine, which sells £15 cheaper than Model H1, is a less luxu-
Hiously equipped edition of the same machine. Tt has no lighting
ely and no electric horn. Only the motor-cycle wheels are
interchangeable and quickly detachable.

‘Phe above are the principal points on whieh the specification
differs from that of the previously described machine. Model H2
(which is illustrated by Fig. 11) weighs $16 Ib.

The maximum speed of both machines is approximately 50
m.p.h.

‘The 7-99 h.p. Two-seater Sidecar Combination. ‘This sidecar,
which can be fitted in place of the single-seater body on Models H1
ind 112, at the cost of £10 and £5 extra, respective orate’

na scen in Fig. 12) all the well-known design features of t
lniter body, plus the fitting of the extra seat. ‘The two seats are

n, the extra or front one being remarkably
cious cnough for an adult. The back rest

dash of the renr seat,
Phe seat itself is attached to

nd can be folded back

aveanged tandem fa
nfortable and. spi

in cleverly formed by utilizing the hi
which is shaped and upholstered.
the sidecar body on the right-hand sid
when entrance or exit is being made by the rear passenger. Access
to cither front or rear is by a single door, and by lifting up the
hinged dash, ‘The inclusion of the extra seat has been effected
Without in any way detracting from the general appearanee, and
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the overall length of body is but 6 ft. 6 in. The standard equip:ment includes two windscreens and two aprons, ia
‘The Occasional Two-seater Sidecar. As its name implies, this

Fie. 12, ‘Tin ur. De Loxn Taxpes Two-Saren

sidecar (illustrated by Fig. 13) has been de:
requirements of those who desire a body
be called into requisition to accommodate

‘signed to meet the
which can, if required,
‘@ second passenger, or

‘THE A.J.S. SERIES 19

{i cnn be used as luggage space. ‘The sidecar illustrated will be
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

up 80 compactly that the appearance is that of a singl
body only. ‘The seat will hold an adult with ease, and

fmple leg room, is afforded by a well in the floor of the body,
Mpovifleation includes windscreen and storm-proof apron. Fitted
to Model FLL machine and chassis, it sells at £08, and to Model

Fio. 13, Tux Ocoastoxar Two-SeaTen

Sidecar with Child’s Seat, Many attempts have been mado to
dovise a safe and compact compartment in which the
jeneration of the family can be carried ; and the si

14 supplies a long-felt want
this sidecar with # t closed up, the existence of such
nt would not be suspected, as the whole folds down into
y of the locker when not in use. ‘The seat is provided with

as well protected as its parents.

‘and chassis at £00 and £83.
‘he Lightweight Touring Sidecar, shown in Fig. 15, is a very

I little sidecar that can be fitted to Models H3, H4, H5, H6,
and 118, at £15 extra.
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Fro. 1,

Fro. 15. Tax Liouzweiour Tovnixa Sipucan

THE

‘The 4-98 h,p. Sidecar Combination.
introduced a special touring sid
model, which is illustrated by 16.

sar for use with t
‘The workmanship and
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an le Standard Aluminium Sports Sidecar. Fig. 17 illcetsates
the Standard Aluminium Sports sidecar attached to tho 7-00 fihe body is coach built, and covered with aluminiuen

Fio, 19. Tux Srxcian Ractxa Sioecan

panels with special frosted finish.”
fitted with spring back, and upholste
A large locker is fitted at the rear.
with duplex axle tubes.
front and rear,

Ivis roomy and comfortable,
Mered in fino quality materat

herear. ‘The chassis is of great strength,CeoTM spring suspension f proweg
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‘Whis sidecar can be fitted as an alternative to the standard
touring type at little or no extra cost on Models Hi, 112, and H8.
Ii can also be fitted on a lightweight chassis to Models H8, 116,
116, Hd, H3, at inclusive prices ranging from £60 to £70.

‘he Super-Sports Aluminium Sidecar. Owing to its correct
n line, the sidecar shown in Fig. 18 is suitable for track,

ad racing, or the sportsman on tour. Jt represents the last
J in sporting outfits. Tho body is coach built with special

inium p: ‘The lift-up dash also forms
tho door. ‘This sidecar can be fitted to all models, including
lightweight, chassis.

‘The Special Racing Sidecar. ‘This sidecar (see Fig. 19) is very
lar to the Super-Sports type, but ntended for serious

Four point attachment is provided to the motor-cycle.
are also special cushions on the top of the mudguard, and

i. loop frame over the passenger for cornering purposes. It can be
{itied to all the A.J.S. models at prices ranging from £71 in the

» of Modols HS and 113 to £100 in the case of Model H1, which
i'n magnificent outfit.

‘his concludes what it is hoped may be an interesting and useful
nmary of all A.J.S. machines manufactured and catalogued

© frosted finish ” alumini

(59014)



CHAPTER IT

LICENCES, EQUIPMENT, AND INSURANCE

IN 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
various legal formalities and requirements havo been satisfied.

‘The absolute novico is strongly advised not to attempt to rido
the machine away from the works. This is courting disaster if
the route involves driving through much traffic. Often an expert
Ariver, who has been accustomed for years to driving a machine
with throttle control action working in the reverse direction to
that of the new machine, finds that he is not quite 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
is to say, the throttle would be opened wide instead of being
shut, or vice versa, with appalling results. ‘This has actually
happened in quite a number of instances. ‘The wisest course is
to make arrangements with the nearest agent to have the motor-
cycle delivered for a nominal charge by one of his employees.
A.J.S. agents are scattered widely throughout the United King-
dom, and no difficulty 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. “Spare parts, as well ax general service
are obtainable from all these places. ‘If the procedure suggested
is adopted, it will bo necessary first to suj “ iregistration llenes before the machine'can be deivenels

_ Registration and Tax. All motor-cycles are subject to registra:
tion and taxation, and a machine cannot be used on the highwi
until a registration number has been allotted to it and a licence
obtained from the local Borough or County Couneil office, This
registration or index number belongs to a machine until such
machine is no longer used on the highway. If, after expiry of «
licence, no renewal is made for a prolonged period, the authorities
must be informed of the reason in advance. Tn the case of motor
cycles the tax is not on horse-power, but on a weight basis, ‘There
has been persistent urging by many people for the reintroduction
of a petrol tax, but so far no change has been made. If it is
reintroduced, the motor-eyclist will benefit considerably thereby.
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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
in usually kept. Certain data, e.g. engine No. and frame No.,
‘will have to be first obtained from the agent, if the machine has
hot been delivered by rail. On page 26 a portion of the applica-
tion form ix reproduced. It will be observed that quarterly
liconces as well as annual licences may be taken out at the rider's
discretion. Common sense dictates what licence should be taken
‘oul under the prevailing circumstances. A point. to be noted,
however, is that a Post Office can only issue renewals of the same
type as already existing, that is to say, that a quarterly licence
can only be renewed as a quarterly licence, and an annual one as
fn annual one, Application for annual licence renewal must be
mado between the Ist and 15th of January each year. In
calculating the weight unladen, the weight of all parts normally
tusod must be included, exception being given only in the case of
fucl, water, oil, accumulators, and loose equipment. ‘The regis-
tration authorities, if they doubted the accuracy of a weight
declaration, might call upon the owner to have the machine
Weighed on an approved weighbridge in the presence of authorized
ofiicials. When selling a machine, the licence, if unexpired, must
bo 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 use with one machine, and one
only. It is kept for use with that machine, whatever changes of
ownership may occur. 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.

Ia motor-cycle is registered as a solo machine, and the motorist
docides to attach a sidecar, he must take out a fresh licence, and

urn the existing one plus the balance due on a sidecar, ic. 208.
When the machine is on the road it must carry the licence—

which is in the form of a disc—in a conspicuous position, visible
always by daylight from the near side of the machine, ‘The
licence should be carried in a weatherproof holder, and may be
mounted (1) on the front number plate, (2) on the handlebars,
(i) at the side of the tank, (4) in the case of sidecar machines on
tho side panel of the sidecar body. ‘The licence is of a distinctive
colour, which is changed annually, and therefore a police officer’

1 Rocent legislation now enables the motor-eyclist to obtain a quarterly.siemonthiyror anneal Hence dated fforn the tare of any month in tho year
rubato on'an unexpired portion may also bo obtained.
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can tell at a glance when an annual licence is out of date. Four-
ten 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-eyele on the public highway. he must hold a driving
ticence. ‘This is obtained, cither by postal or by personal applica-
tion, from the town council or corporation of the county borough
in which the prospective motor-cyclist resides, or fromthe county.
council, if he resides outside a county borough. ‘The foe is 5a..
and the licence remains in force for twelve months from the date
ofissue, 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.
qualifleation needed for one to obtain a driving licence other
than age, Marked physical infirmities do not bar a person from
driving on the highway. No licence ix issued to anyone under
14 years of age. A person over 17 years of age can obtain at the
same fee a licence entitling him to drive either a car or a motor-
cycle. It therefore always pays to fill up a licence form to include
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 a summons. It is liable to be
endorsed, or even suspended at the jurisdiction of any magistrat
under the Motor Car Act of 1903. No police officer may lawfull
peruse the endorsements at the back of alicence. This eliminat
prejudice that the officer might have against the offending motor-
ist 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. Remember that the British policeman, in

Annual [Quarterly licences
Licences | “expiring on

expiring | 24th Murch, oth,
‘on Bist | June, 30th Sept.

Moron-Croue (or motor scooter or eyclo| December |or Bist Decal
heel of other motor attachrnent). ||

ly for a licence expiring on
for a

seyclosexeoeshing Hewt,an weight =Unladen are chargeable to duty an cars. pasy

110 - 83

210 = 130
Weight wninden exceeding 200 Ib., but not |

‘exceeding Bowe. ail vs, Sas 6 6

es ree

ia = i
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xpite of all the intolerance often unjustly attributed to him, is a
very fair, reasonable, and just man, when treated with due
Fespect. ‘When treated otherwise, however, he is a decidedly
stil proposition to deal with.

Number Plates. It is not sufficient to morely have a number
plate on the machine. ‘The number plate must be in accordance
with a definite scheme and definite dimensions laid down as
standard, ‘This scheme is shown by Fig. 20, 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,

bids brit
Fig, 20, Nowner Prats Doressioxs

‘and must always be kept in such a condition that they may easily
be read at a reasonable distance.

‘Audible Warning of Approach. ‘The exhaust noise docs not
come within this category ; the law stipulates that an independent
warning mechanism must be provided on the machine. ‘This may
ho in the form of a mechanical or bulb type horn. Both have
their merits. Bor touring purposes a bulb type is preferable
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 is 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 horn unnecossarily—particularly the mechanical
type—tor it is apt to offend people when thus used.

Lamps. During the period between one hour after sunset and
one hour before dawn it is compulsory to show a white light in

nt of a solo machine, and, in the caso of a sidecar outfit, a red
lamp also. ‘The sidecar lamp must be fitted on the left side

ho as to indicate the entire width of the vehicle. At present it
is not compulsory to fit a rear lamp on solo machines. It scems
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likely, however, that in the near future it will be so. In any
case, either a red reflector or a lamp ought to be fitted.

Lighting sets are either of the acetylene or electric type. Elee-
trie lighting is now becoming execedingly popular, and bids fair
to revolutionize night riding ; for there can be no possible doubt
that it is far and away the best of the two types. It is, of course,
purely a matter of expense.

Other legal aspects affecting, chiefly tho conduct of the driver,
will be considered in Chapter TX. We may assumo that the
makers have complied 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 inourred.

Speedometer. Many people are apt to regard this instrument
‘asa pure luxury. ‘This view is wrong ; ibis practically a necessi
By its agency both your tyre mileage and your fuel consumption
can be accurately estimated ; it is of vast service in watching the

sme of your engine by informing you when the machine is losing.
speed, or climbing « hill slower than it used to do, and by indicating
whether any mechanical adjustments that you may have made
result in an increase of engine revolutions. Watching the fluetu-
ations of a speedometer needle is at all times fascinating, and
n long distance tours the instrument assists you to keep to definite
ime schedules.
All speedometers work on one of two prineiples—the centrifugal

or the magnetic—and the average 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
wonderfully 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. ‘The fitting of such an instrument, howover, is

ikely to deliver a rude shock to the man who credits himself
with 40 or 50 mp-h. averages.

Joining a Club. At the present timo there aro numerous clubs
throughout the country that are willing to accept members for
® small fee. ‘These clubs frequently hold mectings, including hill
Giimbs, reliability trials, and social events. ‘There is'no doubt that
‘ono derives many advantages from joining alocal club. Butif you
value your machine do not enter for one of those freak scrambles
which occasionally take place, which assume the form of paper
chases in which paper is substituted by fragments of the leading
pack in the form of fish tails, silencers, and sundry loose equipment,

Besides these smaller clubs there are three great road organiza:
tions, one of which it is advisable to join. Thnumerable benefits.
are obtainable on payment of a nominal annual subseription,
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‘They comprise, among other things, free legal advice, “ get-you-
home” schemes, general road assistance, and use of road tele-
hones.iin some cases the smaller clubs are affiliated to one of these

bodies. ‘The addresses of these clubs are as follows—

Auto.Cyclo Union, Royal Automobile Club,
‘83 Pall Mall, ‘89-01 Pall Mall,

London, 8.W.1. ‘London, 8.Wal.
Avtegobile Association and Motor and

suzn Hous. 7 and 8 Now Coventry Street,
‘Now Coventry Street, London, Wale

Wa

Insurance. It is the bounden duty of every motor-cyclist to,
insure against third party risks. If he does not do s0, he is
behaving in a solfish and irresponsible manner, Whether he
insures the machine itself against damage, fire, and theft, is a
secondary 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 criminal 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 return a verdict against you, about £2,000 damages might be
awarded ; probably an extended order for payment would be
made, and your life would henceforth become a burden. Bank-
ruptcy through a motor smash may come to quite a prosperous
man in a twinkling of an eye. Worse to some men than crippling
or bankruptey would be the consciousness that helpless women

children were reduced to poverty and suffering because the
quent had been unwilling to spare the paltry premium for

‘an insurance policy. Indeed, in view of the large number of
accidents that now occur daily, a strong agitation is being made
to make insurance against third party risks compulsory.

It is best to take out a comprehensive policy with a reputable
mpany. Most insurance companies give no-claim bonuses. It

therefore does nob pay to worry a company over trifling and
inexpensive details, AM risks can be covered for a medium

machine for about £6 per annum, and third party risks
» for about £3. Insurance companies raise the premium

1 pillion riding is indulged in. ‘The insured should guard
against any conduct likely to invalidate his policy. All clauses

nul be very carefully studied and complied with ; otherwise
in the hour of need the insurance company will remain neutral
and repudiate liability, citing as its reason the violation of some
clause of its policy by the insured person.



CHAPTER 111

pnivine

Preliminary Instruction. At this point in the proceedings wetake it that the reader's mount has been fully equipped for taking
the public highway, and is now garaged awaiting its first run on
the road, ‘This first trip is always regarded by the “ tyro" with

fomething approaching awe. Any preliminary nervousness, how:
ever, disappears almost instantly on taking the road, and vouii-
dence is gradually, and then rapidly, acquired. ‘Thereafter pro-
gress is very rapid indeed, and after about a dozen runs ot so
the rider usually feels eapable of undertaking his first long cross.
country trip, and begins to thoroughly enjoy the sport: for
motor-cycling is undoubtedly one of the finest tonies in the world.
for the average man, distracting, as it does, the mind from all
business and domestic worries. But the rider should guard
against becoming prematurely over-confident of his own abilities.

and keep his speed down to 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 yet a beginner, and that if he pursues his suicidal tendencies,
he will be a beginner somewhere cls, Indeed. very high speed.
should not be indulged in until the subconscious mind can be
trusted completely to carry out the various muscular control
movements automatically in the lightning emergencies which
all road users are bound fo be confronted with, sooner or later.

We will now tum to the question of actually preparing for the
first run, which should be taken over a road well known to the
rider and comparatively deserted. Firstly, it is advisable to
read carefully through the maker's instruction manual, carefully
noting, and, if possible, memorizing the more important details,
especially those regarding gear changing; for the gear-box,
remember, is a very expensive item of the equipment, and is sub.
Ject to much damage if improperly handled, ‘Then place the
machine on its stand by releasing the latter from its clip with @
smurt blow of the foot and by dragxing the machine upwards and
backwards upon it. Pump up the tyres if thoy 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 way into the petrol system and, perhaps, choke a car-
burettor jet, though this is unlikely, since there are filters in the
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pystem itself. Always replenish the oil tank with the same lubri-
ft. The A.JS. Co. advise the use of none but the finest brand

of oil for lubrication. Any reputable oil firm will give the reader
advice on the particular grade to use. ‘The gear-box oil level
should be ascertained by opening the small shutter provided for
that purpose on the left-hand side (see Fig, 48), ‘The chamber
should be nearly fall. Open the petrol cock by pushing the press
Hutton forward, as indicated on the cock itself.

Lubrication. ‘All A.J.S. machines, with one exception, now
have mechanical lubrication, so that, once the correct setting has
hoon obtained, no further attention is necessary beyond occa-
sionally glancing at the sight glass to see that everything is work-
ing O.K. Remember that lubrication is the most important
thing. and, when in doubt as to whether the engine is being starved
6r not, increase the supply by rotating the regulating disc on the
sido of the pump in a clockwise direction 5, in. at a time, or giv
& separate charge of oil from the auxiliary. hand pump, A:

NGINE SHOULD ME LUBRICATED SO THAT ON ACCELERATING A
PUFF OF BLUE SMOKE ISSUES FROM THE EXHAUST. Once this

obtained, leave the pump alone. If the novice’s machine
has been delivered by road, we may assume that the lubrication
is about right for present purposes. However, 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 run, it is advisable to give more
il 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 plinger, being spring loaded, will automatically
ascend, and, while doing so, injects the oil directly into the crank-
case. ‘The lubricator can he put out of action by depressing the

\ger, and fixing it in its fully depressed position by means of
malt catch provided for that purpose. Tn the case of a

\¢ equipped with hand-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 frequently made.

Hefore actually starting up the engine, it te best to take a good
Jook over the machine and get thoroughly conversant with the

tions and actions of the various controls. Experiments may
(terwards be made with them with the engine running on the

stand.
‘The AJ.S. Controls. The reader should not merely content

himself with knowing how the various controls work, but he should
understand their exact 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
intelligent’ being. It is a popular idea that motor-cycling
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requires little intelligence. ‘This is not so; skilful driving requires
deep concentration and thought. In fact, nearly all the faculties
are brought into active play while driving a motor-cycle; and
honce the satisfaction and pleasure that the motor-cyclist derives
from his pastime.

Motor-eycle controls are of two ti pes—(1) engine controls,

Ainlever.
Ignition Control,

Clutch
Lever, epee

Litter,
FrontBrake
Lever.

Auxiliary Hand Pump. ‘Gear Control,

OF Bie
Rear Brake
Pedal. ic

Starter,

Fra, 21, Suowixa Cowrnors o we 349 1.0. 8.V, MODEL AJ.S.

(2) eycle controls. ‘The former are the most sensitive and import-nb; they are analogous to delicate nerves which convey impulsea
from the driver's hands to the interior of the engine. If the
reader has ridden a three-speed pedal eycle, 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 difticulty
in balancing the motor-cycle straight away. Moreover, he will
have.acquired some road sense which only experience can give,
A sketch of the A.J.S. controls is shown in Fig. 21. ‘The engine
controls are all mounted on the handlebars and comprise four
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Jovers—(1) throttle, (2) air lever, (3) leverforadvancing and retard-
ing spark, (4) exhanst valve lifter. ‘The two carburettor levers
‘ire placed (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 engino, 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 seotion
of Chapter TV dealing with the Binks carburettor. ‘The exhaust
valve lifter, which may be seen underneath the bar, is primarily
intended asa decompressor for facilitating starting. ‘The magneto
lover (the reason for whose existence is also made clear in the next
chapter) advances the spark by inward movement. For all nor-
mal purposes it may be left on 3 advance, except for starting.
when it should be somewhat retarded to prevent the engine back-
fining, and thereby delivering a nasty blow to the foot operating
the kick-starter. ‘The novice may therefore practically disregard
this lever

‘he cycle 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
tho engine to the gear-box. ‘The general principle of the latter
should be thoroughly grasped.

Funetion of the Gear-box. This is made clear if the simple
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

level mile. The essential difference is that the pressure
much greater in the former case; that is to say, the

work is distributed over a shorter distance. "Assuming the speed
of the motor-eycle to be kept constant in both eases, four times
4 much work will have to be done in the same time. The number
of firing strokes in the case of a direct driven machine is, of course,
the same in both eases, and th the power of cach stroke
will have to be increased by enriching the explosive mixture, i
by opening the throttle. But suppose that the throttle is wide
open, and the output of work does not exceed the load imposed by
xravity when climbing; then, naturally, the machine will slow

only one way out of the problem,
mber of power strokes until the

power output is quadrupled in the given time. ‘This means,
incidentally, quadrupling the engine revolutions, ‘This can be
done by ineorporating a gear-box whereby the ratio of engine
peed to rear wheel speed ean be varied at the will of the driver.
‘he principle on which all gear-box designs are based is the fact

circumference of a rotating wheel is, the greater
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is the speed of any point on that circumference relative to the:
axial speed. ‘Thus a combination of wheels or pinions can be
arranged on a countershaft (i.e. a shaft between engine and rear
wheel) such that by the engagement of different pinions of vary+
ing sizes, variations of the relative speeds of engine and rear
wheel can be obtained.

That wonderful weapon of war—the tank—is a good example
of how great mechanical force ean be obtained from a compat
tively 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 apparently contradictory.
statement) the power curve is a straight line. The reason for this
Js apparent if a moment’s thought is given to the subject.

‘The mechanical features of the A.J.S. three-speed gearbox will
be dealt with later. The novieo is recommended to experiment
with gear changes on the stand with the engine cut off. ‘This
may be done by moving the rear wheel and coaxing the gears and
dogs into engagement. But never force a gear into engagement.
The gear-box is not designed for such treatment, and will not
stand it.

Starting the Engine. We presumé that petrol and oil cocks
are left open. For easy starting the throttle setting is important.
‘To find the correct setting, first shut the throttle and air levers
right back. Now open the throttle about one quarter of its
travel or less. In the case of twist-grip control the air lever is a
separate fitment. ‘The twist-grip is operated by turning inwards
to open and outwards to shut. Shut the twisi-grip right back,
‘and then open by a movement of one quarter the circumference
of the rubber twist-grip. For these settings to be correct there
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 throttle ; if it does not do so, the slack should be faken
up by means of the adjusting screw on the top of the carburettor
(the one nearest the cylinder). Leave the air lever slightly open,
unless the engine is stone cold, when it may be necessary to close
it completely. ‘The ignition lever should be retarded about ono
quarter 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 the exhaust lifter and engage the starter with the right
foot (using the instep of the boot). ‘Turn the engine over several
times with the exhaust lifter up, thereby sucking the mixture in.
Tt is best: to use the lifter merely for overcoming compression,
Af this is done, full suction will occur on each inlet stroke. Should
the engine be very stiff, it may be necessary to prime it by opening
the cock on top of the cylinder, and allowing a few drops of petrol
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© enter by means of the small priming pipe provided. ‘This

should free the “ gummed-up ” piston. But do not prime unless
Absolutely necessary. Raising the valve lifter will facilitate
priming. ‘Then give one vigorouskick, dropping the exhaust lifter
just before the foot reaches the bottom. ‘The engine should now
lito. ‘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.
Hring the foot back with the pedal and thereby prevent a heavy
blow being given to the stop. If only a few muffled explosions
occur, 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
circulates properly, and the engine gets into its stride, the revo-
lutions will increase greatly, and the throttle must be closed
accordingly. In regard to easy starting (as may be understood
hy referring to the context and diagram of the Binks carburettor
‘on pages 59 and 60) it is essential to keep the throttle nearly
closed, so as to induce a high velocity air current over the smaller,
‘or pilot, jet. Under such circumstances 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,
however, 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 here is, ““ Don't go out for a ten minute

spin; stop on the road until you get the ‘feel ' and handling of
the machine thoroughly—even if you do keep your lunch waiting,’

1 will then reduce to the minimum the time during which you
‘a potential source of danger fo yourself and all other road

users. Now for the first r 7
Standing on the left-hand side of the machine, run it gently off
© stand with the engine still revving and the gear in noutral,

1 swing the stand up into place. ‘The machine will appear
‘at first rather unwieldy. ‘Therefore, stand close up to your

int when wheeling it about ; otherwise you may find yourself
underneath the machine. ‘Take things coolly, as though you
had driven all your life, and, sitting on the saddle, raise the

‘th 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
tho rests just at first, but to let them dangle on the road
ready to support the machine if you find balance difficult,
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But place them there as soon as you feel able to do so. Bear inmind that you can stop the machine instantly you are in dif-culties by raising the exhaust lifter or declutehing, and applyingthe brakes. Never attempt to use any of the gears without firstdeclutehing, The novice always gets the impression that he 1stravelling very fast on low gear, and does not at first, feel equalto changing into “ second.” Moreover, when changing, he feelsit imperative to look down at the gear quadrant to verify the gearlever position. If the gears are fumbled, instantly whip out theclutch and start afresh, It is advisable, therefore, to travel someconsiderable distance on bottom gear, and practice going back into“neutral” without stopping the engine. After getting accustomed to driving on low gear. a change should be made into“second "” on @ piece of road with no cross-roads. Speed up themachine, and then throttle down, lift the clutch, and push gearlever into position, afterwards letting in clutch again. It isworthwhile, now you are getting “* warmed up,” to go a step farther,and get into top gear by repeating the former operations. Becareful not to allow the engine to knock,” which it will do ifdriven too slowly under load.‘ Knocking" is intensely injur-ious to an engine, and is usually due to pre-ignition. ‘Therefore,open the throttle to speed the engine up, and slightly retard theignition temporarily. It is always advisable to ease the clutcha little until the engine impulses become uniform and smooth,Once in top gear, it will be found that riding is much easier, andyou will now begin to acquire considerable confidence. | ThePleasant ** zoom "of the exhaust seems very stimulating after the
comparative clatter and “ fuss" that is noticeable when drivingon low gear. You will probably be tempted almost immediately
to open up a bit—even have a burst of speed. There is no harmin this if the road is clear and straight ; but for heaven's sake don'tdo it if there is a suspicion of an obstruction ahead, Also remem:ber that you are driving @ new engine (see page 88). Whenslowing up, leave a good margin of safety. On changingdown, tho machine should be slowed up until it is travelling at& speed at which it normally does on the gear that is about tobe 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 over16: m.p.h :

+ Ibis a good plan now to draw the machine up by the side of theroad, light a cigarette, and have a short rest during which youmay give some thoughts to the subject of gear changing, and allowthe engine to cool before starting on the homeward journey,which you will assuredly accomplish quite casily. On the wayback try and change gear without looking down at the quadrant,
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When putting the machine away in its lair, be sure to leave the
gear lever in“ neutral,” and turn off petro! and oil cocks.

‘Dhis 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
of Gear-box and Clutch. ‘Tisis has been dealt with to someAah aes foregoing paragraphs, and the remarks there should

he carefully borne in mind, and if earefully observed should enable
? gear changes to be made. A few additional remarks
rogarding possible abuses of the gear-box and clutch that may
unknowingly be committed are added herewith—

Never employ a low gear for braking purposes ; that is to say,
novor 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 eapable of fulfilling all requirements in this direction.

‘he machine should also never be run unnecessarily on low
gear. ‘This gear is only provided for ease of starting and climbing
sleep gradients, or when negotiating very heavy traffle 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 clutch as an alternative to gear changing. Pro-
longed slipping under load will burn out the cork inserts. Mod-
erate slipping on the level at low speed does no harm,

Tuke care never to allow oil to find its way on to the clutch
plates.

Tyre Inflation. Strictly speaking, tyres should always be
pumped up to a definite pressure by consulting a pressure gauge.
On tho Dunlop tyres, used on all A.J.S. machines, Schriider valves
ne fitted, and a Sehrider pressure gauge is obtainable. We lazy

lists, however, seldom think about pressure jauges,
them, ‘The normal procedure is to give a kick on

yre, or pross the thumb against it. When on the ground,
the tyre should bulge slightly. ‘This practice seems to give quite
satisfactory results; for after all, a tyre in good condition only
needs pumping up about once 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 damage to the inner tubes. If, on the other
hand, tyres aro over-inflated, excessive vibration will result, with
horrible discomfort to the driver. It is best to choose the
“happy medium.’ Needless to say, the rear tyre usually
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requires more inflation than the front one. Well inflated ¢:havo loast skidding tendeney, and produce the minimum, ‘amount
of whool slip at speed. Ex i i‘bb rnent aig at6p perience is the best guide for tyre

“Running in” a New Engine. When an engine is assembled
the bearings are made as tight a fit as is reasonably possible.
Owing to the crystalline nature of metal, an extensive and
prolonged smooth rubbing will compress the bearing surfaces of
‘the metal together until they attain a glass-like uniformity and
hardness. During the process, of course, a certain amount of play
arises in the bearings—just suMcient for good running fits.
‘Thereafter wear is very slow. But imagine what. will happen
if the bearings are straight away subjected to violent friction and
heat. Instead of the surfaces acquiring a glassy surface, they will
rapidly wear down and become scored or abraded, and continue
to be rather soft. Another important point to consider is the
fact that until there are good running fits throughout the engine,
oil will be unable to find its way about in any quantity over the
bearing surfaces, which in consequence will remain partially dry
if the engine is unduly worked, with the attendant danger of
seimre. Distortion through overheating is also liable to arise.
Distortion is of two kinds—temporary and permanent. Tf per-
manent distortion of the valve seatings takes place, an engine
will never be fully efficient afterwards. All A.J.S. machines
are 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. Tn spite of plenty
of cylinder finning, all air cooled engines are liable to become
overheated. To prevent this the controls 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. '

{ter climbing a stiff gradient, never open out on the other side 5
allow the engine to cool either by raising the exhaust 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 cylinder and the oil is liable to be sucked into the combustion
chamber by the vacuum thereby created which, of course, accel-
erates carbonization. Some of the bad effects of overheating
haye already boon mentioned.

Methods of Controlling Speed. Speed may normally be con-
trolled in two ways—(1) driving on the throttle, (2) using the
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exhaust lifter. ‘The latter method is considered by most experi-
enced drivers to be atrociously bad practice ; for if the exhaust
valve is held ap while the throttle is left open enough to produce
4 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

this practice is adopted. Moreover, the uso of the exhaust.
lifter necessitates complete removal of fingers from the

which is in itself dangerous, Driving on the throttle
has many points in its favour, Closing the throttle exerts a
powerful braking effect, which can be used to advantage both
whon 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 docs not often
require them. An occasional jab of a brake is all that he needs,
A front brake must nover be used suddenly ; a skid will inevitably
ensue.

Cruising Speed. Every machine has what, for want of a better
name, may be called its cruising speed. By this we mean the
speed at which the éngine runs most sweetly. Ié 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 a long life is desired of an engine
it should always be driven well within its maximum capacity,
that is to say, on about 3 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 to be a straight road often becomes suddenly full of
nasty bends which have to be negotiated carefully. Nevertheless
it is casy to over-drive an engine in hilly districts. While on the
subject of speed we will deal with that so hotly-discussed problem,
“what is a safe speed?" ‘The answer to this question is, “a
speed at which the driver has complete mastery over his mount,
in the given circumstances.” Tn many cases the man with
Jeather helmet and goggles hurtling along at 60 m.p.h. is far less
dangerous than the sublime idiot who leisurely carvers over minor
cross-roads at speeds varying from 15 to 20 miles an hour, When
somebody on the main Toad nearly dispatches him and himself
to oternily (the best place for him), he misorably complains that
he was only doing 20 m.p.h.—20 m.p.h. actoss a main road | Such
people ought not to be changed with exceeding the speed limit,
but with attempted murder and suicide! ‘The author has had the
misfortune to run up against one of these maniacs, and realizes
the nasty sensations that sume up when crashing broadside on
into a vehicle, as well as the nasty repair bill that must inovit-
ably follow. A theory has actually been advanced by some

4159018)
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motor-cyclists that it is safer to take cross-roads at high speed
because there is less time during which you may hit anything
coming across. This line of thought is analogous to that of the
Inishman who, when stopped for speeding, said that he was racing
to get home as quickly as possible because 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 takes some time to master.
We all know that for a bicycle or motor-cycle to get round a bond
fast without skidding it is necessary 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 possesses 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 continually changing its direction (a circle theor-
tically consists of an infinito number of straight lines), and
consequently the momentum acts tangentially. ‘Thus there are
resultant forces continually urging the centre of gravity of the
motor-eycle outwards from the centre, when rounding a bend,
But this can be counteracted by inclining the body and machine
inwards. A better method, used by all fast drivers, is to incline
‘the machine inwards and the body outwards. Using this method
‘one may practically corner on the exhaust pipe. Make a habit
of always cornering close in at the blindest part, and indicate
your intentions well before actually tuming off (as shown in
Fig. 22). It is no consolation to be able to say that you 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 pays to swerve slightly to the offside before approuching a
moderate bend at high speed, throttle 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 bend. ‘This kind of cornering, however, comes under the
heading of “stunt” driving, which is not recommended to any
but 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 to drift well
away from your proper side of the road—a most risky procedure —
because you are afraid of banking too steeply. Itis, 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 sidecar outfit. A passenger may assist the driver by
Jeaning in towards the contre of the bend; but do not adopt
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“TYE.” acrobatic methods. Your passenger might easily break
his neck against a lamp-post, to say nothing of the indignation
and terror that would be caused to any witnesses of the occurrence,
‘The proper manner to navigate a sidecar round a left-hand comer
is as follows: approach the corner at a pace well below that which
safety requires, and open the throttle 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
cither close the throttle or apply the brake a little as the outtlt is
actually swinging round the bend ; it will then pivot on the rear
wheel of the motor-cycle. Difficulty is often experienced in the
management of an empty sidecar while cornering, Ballast sub-
stituted forthe passenger is of great, assistance in thig connection,

* Hill Climbing. ‘There are few hills likely to be encountered by
A.J.S. riders which present any serious difficulties. It is purely
a question 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 t
critical motor-eyclists watching hill ascents, as is often tho case
by the side of the road. It is advisuble, before an ascent is made,
to give an extra pumpful of oil from the auxiliary pump. Unless
the road is notoriously bad, take a fast determined rush at the
hill, and get up as far as possible on top gear. But 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 to alower
gear instantly the revolutions fall seriously, and there is danger
of overstraining 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 patch 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
speed on some bad surfaces. This also applies to driving on
“wavy " level roads, It will be found that periodic " plunging "”
does not then occur, Sometimes speed variations will also pro-
duce the desired effect. Having made a hill ascent, allow the
engine to cool either by stopping it or by using the exhaust lifter
while descending the next hil

Coasting. Running declutched down hill with engine stopped
is very popular among riders. It cannot be denied that the
smoothness and noiselessness of it is altogether a delightful
sensation. ‘This procedure, however, unless the hill be very long,
does not lend itself 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, Tt is far better to use the
exhanst lifter or, if the hill is steop, to open the air lever and
Partially close the throttle. When letting in the clutch again, it
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is desirable that it should not be let in under Tull compression
with the machine travelling fast ; such action may result in a
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
ict the clutch in gently; when the click and whirr of the valves
indicate that the engine is coupled up again, drop the exhaust
valve, ‘The throttle being only slightly open, the power strokes
will be resumed gradually.

Pillion Riding. We will not enter into the question as to whether
pillion viding 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, moreover, is very popular.
\We will, therefore, give a few hints which, if observed, will con-
tribute to safety. i

1. ‘The pillion rider should sit astride as close to the driver
a8 possible, so 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. Footrests should always be provided for the passenger.
‘The fect cannot then foul any of the mechanisin, or interfere
with the stability of the machine. .

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

4. If 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 safer to engage a low gear,
and place the feet on the road.

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

6, Never take a pillion passenger on along 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 at cross-
roads and corners,

2. Always give hand signals, even if you think you are alone
ontheearth. Ifa habit 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. 28, or move the left hand up and down vertically, as many
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people do, In any case make your intentions clear. A signal
that is rarely used, but which is sometimes invaluable, is the
signal indicating that you intend to proceed straight ahead,
‘This should be given when you are confronted with oncoming
traffle which doubts your intentions at a cross-road. In any.
doubtful situation, instantly whip out your hand to show what
you will do, and do it. Everybody knows the utter folly of
two people dodging each other. On the pavement two pedes-

trians doing this invariably fail to clear cach
Arm Upraised other, unless one stops or gives way.
. 8. Ne hesitate. Do the wr thing rather

than run amock. You will then retain your
nerve and keep your wits about you.

4. Tf you should have to choose between
Killing someone or risking death yourself, do
not be a coward, but take the risk. It is
usually possible to slip backwards over the
carrier at the last moment.

5. Approach cross-roads dead slow.
6. Keep the eyes well ahead. By doing this

it is often possible to see over hedges trafic that,
is rapidly approaching. ‘The habit of taking a
sweeping survey of the view ahead is invalu-

scenay, able; and after a time becomes second nature.
15i0.,28, Stexar 7. Always remember that cows and sheep
‘You AkE Asour believe strongly in obstruction.

to Sror 8. Obey all special speed limits and notices
(see Fig. 24).

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

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

10, When streets arv greasy, give and take as much room as.
possible. A side slip on the open road, at reasonable specd,
seldom does much harm ; but a skid in front of a lorry means
either the hospital or the cemetery. Therefore, never behave
rashly in front of heavy vehicles.

11. Always have a finger close to the throttle and a foot ready
for the brake.

12. Always ensure that the engine and gear-box are properly
lubricated.

ROAD DANGERS
Nowadays 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

iS
[] At

RA.C, Danger =
Dangerous Faoe eae U

Local
Notice.

Road Prohibited.
Fio, 24. Coxvexni0xat Roan Sioxs

‘always assume the other fellow may do the wrong thing.” Re
member that bad accidents always arise from some unexpected
or sudden incident,

A child suddenly darting across the highway.
Vehicles in front stopping suddenly (beware four-wheeled

brakes).
Cars you are overtaking drawing out.
\ steam roller round the corner. -
Cyclists riding abreast the other side of a canal bridge.
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Speedman’s wobble,
Sudden brake failure.
Snap of a throttle cable.

aoe suicide by dogs, poultry, drunken men, old

Skid of a motor-cyele in front.
Passengers dismounting from tramcars,
Pedestrian stepping off the kerb with eyes skywards.
Man emerging from behind stationary vehicle.
‘There are a thousand and one other contingencies that the

mind can conjure up, any or all of which may arise in lightningfashion, It therefore behoves the motor- list to concentrate.
on his job, and never to allow either his mind or his eyes to wander.
When driving in traffic, a glance to ascertain whether any blue
smoke is issuing from the exhaust 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 eternity.

_ Skidding. Nerve is 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 crossing.
tramlines in a timid fashion are usually the causes. Brakes
should be very gingerly applied on wet roads, and tramlines
should be negotiated fearlessly at a good speed and at a pangle. A rear tyre with worn tread usually facilitates ‘idding.
Therefore, during the winter months, if the rear tyre is worn
badly, change it over to the front. ‘This procedure is recom-

mended, anyway; for it enables the best tyre mileage to beobtained. If a skid does occur, instantly declutch and turn the
machine in the direction of the skid, braking at the same time.
If you do not go over, carry straight on without. stopping.
& palmate ae the oat pumas that the motor-cyclist en-
ounters on the road vary from small Pekingese dogs, completewith pink ribbons, to vicious-looking bulls. ‘The former may be

completely ignored, but the latter must be treated very cautiously,
If a flere terrier, or an Alsatian wolfhound, leaps at you, it is
safer to deal severely with it, rather than say, “ Good dog,” or
something to that effect. By this we mean throttle up and either
kick out or land out with a clenched fist. ‘This action is unlikelyto harm the dog, but the suddenness of it will momentarily deter
it from its canine instincts 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-cycle, but not a car. A ear driver should
always slow down. _Straying cattle are sometimes encountered oncountry. Toads 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

signalled to stop and fail to do it you are violating the law. Apart
from this, a horse is a very faithful and intelligent animal, and

nu have no right to frighten it by roaring past. Such action is
contemptible.

Dazzle, When driving by night, cars with glaring headlights
aye frequently met. If the eyes are allowed to face such lights,
the pupils contract to such an extent that temporary blind
oss ensues immediately after the lights have passed. ‘This
is very dangerous if there is any traffic immediately ahead of
you, Make it a rule to keep the eyes focused on the ground
in front, and ‘ concentrate” them at the moment of pass-
ing. ‘This should entirely climinate what is usually called
“daze.” Tt is purely a question of using a certain amount of
will power.

Fog. Only one other man fears fog more than the motorist or
motor-cyclist, and that is the air pilot. To him fog is truly
‘appalling, and he always chooses a landing ground instantly he
realizes that fog is accumulating. ‘The motor-cyclist, however,
need have no such qualms—at the worst he can garage his mount
and complete the journey by bus or tail—for he ean throttle down
to the merest crawl. 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) As soon as the air
temperature falls on the approach of night, the fog willrapidly
thicken, (2) lights in fog are worse than useless 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 forthcoming, should you
have any trouble. If engine trouble should develop just before
dusk, you will have to do one of two things—either work like a
‘rojan and get the engine running again, or abandon all attempts
to proceed farther, Driving long distances in thick fog requires
all the courage and nerve that you can summon up. If a vehicle
uhead is making good progress, follow its tail light. It is aston-
ishing how a man can stecr his machine dead straight, so long as
he has a sense of direction, even though he may be unable to see
the road at all. Tn some cases frost-covered telegraph wires show
up aboye a low lying fog and give considerable assistance. Sim-
ilarly tramlines are very useful. A dense fog is often accompanied

Driving on an icebound ‘and fogbound 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 brak
have to be used super-cautiously. Driving in fog, in spite of i
dangers, has attractions to some people. It undoubtedly tests
to the utmost the driver’s abilities.
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GENERAL REMARKS
Obey the law not only in letter but in spirit, and be courteous

to all other road users. Never pass by a stranded motor-eyclist
without asking whether you cannot assist. Nothing fills a rider
with such disgust as for men to roar past when it is obvious that
the driver requires help. It may be only a special size spanner
that he requires; but stop to inquire. Remember, the modern
motor-cycle isa ghastly thing to push up hills. ‘Troubles that may
beset the rider are » but, actually, troubles are few and far
between. All possible troubles are fully dealt with in Chapter VI.
After considerable experience on the toad the driver can tell by
the sound and behaviour of his engine whether it is running as ft
should, and can diagnose trouble instantly it occurs. In fact,
the machine becomes 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 occur, Every engine has a
personality of its own which only the driver who has studied
understands, and it will only give of its best to this driver.

CHAPTER IV

HOW THE ENGINE: WORKS

Ix these days, when the internal combustion engine is 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 is giving millions of people the facilities for enjoying healthy
recreation in the way of motoring, yachting, and other sports—
there are, perhaps, few people who have no glimmering as to how
the four-stroke internal combustion engine works. Nevertheless,
in a book primarily designed to meet. the needs of the novice, a
bricf explanation of the behaviour of the four-stroke cycle engine
can searcely be omitted.

During the titanic struggle in Europe, which waged incessantly
from 1914 to 1018, 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 enemy’s lines. and to
wreak havoc and destruction miles in their rear. ‘Thus the
frantic race for supremacy in engine design went on year after
yeur, 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. Thoso who have some knowledge of the
“ Otto," or ‘ four-cyele” stationary gas or oi] engine, start with
‘a considerable advantage in the study of the petrol motor, because
the principles involved are identical in each case, although the
mechanical differences are very great.

‘THE FOUR-STROKE ENGINE
Yoal gas and several other gases become explosive when mixed
th 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 to
the rapid rise of temperature on combustion ; and here it is well
to impress upon the reader the fact that all internal combustion

49
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motors are heat engines, i.e. they derive their power from the
intensely rapid production of heat at the moment of explosion ;
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.B. bomb is 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 abont 98
per cent of air and 7 per cent of petrol. Any variations from
this proportion will result in the combustion being incomplete,
or slow. In the latter case the mixture will burn rather than
explode—atter 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
(called an explosion) occurs when the hot exhaust gases come up
against the atmosphere. The importance of having complete
combustion will be seen later. Incomplete combustion nec
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-fitting
lid be imagined to be filled with the explosive mixture, 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 loose lid we substitute the
piston 4, Fig. 25, a close sliding fit in a fixed cylinder B, the
piston being directly coupled to a crank C, by a connecting rod
D, the shaft £, on which the crank is fitted, will now have
reclprocatory movement of the piston transformed into rotary
movement of the shaft, and, at the moment of explosion, the shaft
will begin to rotate. Suppose the shaft F is attached to a
wheel F called 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 fact, 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 ean clearly be seen that the piston,
makes two strokes for every revolution of the flywheel. Let ws
assume that the explosion has just occurred, and that the piston.
after reaching the bottom of its stroke, is ascending again. Image
ine a valve at the top of the cylinder to be open during this stroke.
‘Then the products of combustion will be swept out of the cylinder,
Similarly it is easy to see that,
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

on the commencement of another _
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of its stroke, both valves close, the charge of gas will be trapped
‘and compressed during the ensuing upward stroke ready for the
next explosion, ‘Thus, clearly. the flywheel can be made to rotate
continuously, so long as provision is made for supplying the
explosive mixture and causing a spark to take place at the right
time. ‘The explosive mixture is supplied by what we call a

Fro, 25, Drsanast Tnuesrnarrsa How a Pistox (A), Strprea 18 4
Ovninpen (B), Rorares tue Fuywaert (FP)

carburettor, and the spark by a magneto. We will for the present
confine ourselves to a more detailed description of the four-stroke
cycle. Let us refer to Fig. 26, which illustrates the cycle of opera-

i very clearly.Goes ie as fitted in the cy der head, namely, the inlet
valve and the exhaust valve. When both these valves are closed
upon their seatings, the space above the piston is a sealed chamber.
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If the inlet valve is open, the cylinder is in communication throug!
the induction pipe with the carburettor, If the exhaust valve is

(3) Firing (4) Exhaust,
Pio, 26, Tux Puwerruns o run Four-Srnox

open, the cylinder is in communication through the exhaust pipe
with the silencer.

We will now suppose that the piston has just reached the top
of its stroke after sweeping out through the open exhaust valve
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the hot gases left: in the oylinder after a firing stroke. During
such 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
specd. 27 illustrates how a valve
tappet 4 is operated by a cam B, with
rocker C, on a half-time shaft D, dr
by a gear wheel F, off the engine pi
F.. See also Fig. 46.

‘As the piston reaches the top of its
“ sweeping-out,” or exhaust stroke, the
exhaust valve closes, and a moment
afterwards the inlet. valve opens. ‘This
is the point from which we shall assume
our-four-stroke cycle 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 cycle. ‘The four
strokes are called the induction stroke,
the compression stroke. the firing stroke,
and the exhaust stroke.

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
suction through the induction pipe and
carburettor. ‘The blast of air sweeping
over the small aperture, or “jet,” to Fic.
which a supply of petro is constantly
fed, causes a 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-
sisting 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
before it reaches the cylinder, 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 cylinder itself. At the end of
the downward stroke of the piston the inlet valve closes, and
the cylinder becomes a sealed chamber containing the explosive
mixture.

Can Vary
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2, Compression Stroke. ‘The crank on 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 crankcase chambers,
and the charge undergoes compression. ‘The amount of com-
pression effected during the stroke depends, of course, upon the
design of the engine, that is to say, upon the relative volume of
‘the whole cylinder when the piston is at the bottom of its strok:
to the space left above the piston when ft has reached the top of
its stroke. ‘This ix called tho compression ratio. Gases, as we
all know, are heated by compression, and consequently, if a gas
is quickly compressed to, say, one-fifth of its original volume, its
pressure is increased considerably more than five times. As a
résult, 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.

8, Firing Stroke. We have now reached the moment at which
the charge is to be fired. ‘The inlet: and exhaust valves are closed,

he charge js fully compressed, and all is ready for the explosion.
‘This, of course, is brought about by the properly timed passage
of an electric spark between the elecirodes, or points, of the spark-
ing plug. It might be supposed that this spark should occur
just as the piston reaches the top of its compression stroke. ‘This,
however, isnot 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 case 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 (j.c. timed to take place
early) as to allow the maximum pressure to occur when the piston
has only just passed over its dead point. When ignition timing
is correct, the maximum pressure may be taken as about 450 Ib.,
and the average pressure during the working stroke as about 100 1b.
per square 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 knock. The phenomenon of knocking
is very curious, and is often the subject of heated argument. If,
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.

Jf by some mischance a gross error of timing were made in
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the direction of retardation, or lateness, so that the piston had
moved far down the cylinder before the explosion ocourred, the
mixture would burn slowly instead of exploding, there would be
little power, and the exhaust, gases would be still flaming when
they were finally allowed to eseape, 80 the exhaust valve would be
liable to be badly burnt. It 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 paradoxical, In
point of fact, of course, the whole object of the internal combus-
tion engine is firstly 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
such that the heat cannot entirely 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 consequent 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 th
exhaust pipe and silencer by the ascending piston. After under
going cooling the burnt gases are now finally allowed to escape
into the atmosphere.

THE PRINCIPLE OF THE CARBURETTOR,
‘The problem of perfect carburation is a very complex one, and

‘as yet unsolved, for it is dependent on many factors, ‘The chief
difficulty which presents itself is the constantly varying engin
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 vary, the mixture
should also be varied to mect the new conditions, Up to now it
has not been possible to construct-an instrument which will pro-
duce 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, densit
of theratmosphere, and quality of the fuel, Petrol spirit used for
‘ordinary motor work is a doubly: distilled, deodorized spirit, of
about -700 specific gravity, derived from crude petroleum, Other
fuels, however, including benzol and paraffin, may also be used,
but are not satisfactory except in the ease of benzol, which is
commonly used. Disco ix frequently used for racing purposes.
Itis essential that a high speed engine should run on a fuel having
a high degree of volatility.

‘The carburettor is an atomizer, and its duty is to convert liquid
petrol into a mixture of air saturated with the finest particles of

5—(39014)
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fuel in the right proportions under all conditions ; the correctness
(approximate) is attained by either automatic, semi-automatic,
or controlled means. In the case of the Binks carburettor (see
page 59), used on all A.J.S. machines, the action is semi-auto-
matic, ‘The general principle on which all carburettors work will
now be 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,
conducted to it via the induction pipe, once the engine has warmed
up. In practice it is not common to employ forced induction,
or supercharging (i.e. to blow the mixture into the cylinder).
Moreover, it is entirely unnecessary for normal requirements in
the case of motor-cycle engines. ‘The powerful suction through
the inlet pipe on the inlet stroke can be relied upon to atomize the
fuel completely. Let us refer to Fig. 28, which shows the salient
features of a carburettor in action. It will be observed that the
petrol level in the jet must be below the orifice at the top ; other-
wise the petrol will overflow and eause flooding of the carburettor.
‘The level is automatically regulated by the action of a float
attached to a spindle, which operates a needle valve, thereby
cutting 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 throttle, which is a closely fitting hand controlled
slide, operating up and down in a barrel, past the jet, past the in
valve, and thence into the eylinder. ‘The extremely high velocity
air current that must obviously sweep over the jet causes the fuel
to issue in a small fountain, and simultaneously causes the spitit,
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 speed of his engine to meet various
conditions ; he could do so by opening or closing the butterfly
throttle valve or gas tap shown in the diagram. But, unfortu-
nately, petrol and air are dissimilar vapours, and do nob respond
evenly to varying suctions; so the carburettor illustrated will
give a mixture of different proportions for every throttle setting,
and since petrol and air are only highly explosive when mixed
roughly in the proportions of 13 : 1, only one of these settings will
be cortect. ‘This might work tolerably well in the ease of a sta
tionary gas engine with a governor, but would be quite hopeless
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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 the
air intake and one for throttling the entry to the induction pipe
(see Fig. 80). Hence, although the air intake may be fully open,

high velocity air current over the jet can still be obtained with
the gas throttle only slightly open. And so the amounts of gas
and air can be varied at will to suit the conditions.

‘The various refinements and complications that are incorpor-
ated in all modern proprietary carburetors (including the Binks)

Vapour mixed
with Air.

Fie. 28, Tunwsrnarne Prixerrne: or ame CARMURETTOR

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

THE HIGH TENSION MAGNETO
‘Pho high tension magneto (@ Lucas in the case of AWTS.

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 convincingly(?) 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 being taken to picees ; no amateur ever dreams of dissecting
ti magneto. Magnetos of to-day are extraordinarily reliable
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instruments, and seldom give trouble. When trouble does arise,
it can usually be located in the contact breaker (see page 78),
and can be remedied easily by almost anyone. ‘Therefore, we
will conclude this chapter with the brietest description of the
magneto, and how it works.

‘The magneto primarily consists of three parts—(1) the armature,
(2) aU" shaped magnet, (8) the contact breake

The armature comprises an iron core or bobbi
tion, on which are two windings : firstly, a short windi
heavy gauge wire, and secondly, on top of the former, a very b
winding of fine wite. ‘The first winding is known as the primary

and the second as the secondary.
‘The armature, which can rotate on
ball hearings, is placed such that

— on rotation it periodically cuts
across the magnetic 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-—= ever, is at a very low voltage—far

Fro. 29. Posrrio oy Macxeto and away too small to produce any-
Anvarunn wizs Contac thing in the natureof aspark, But

‘SugUEOIY: if a break is suddenly caused in the
primary by separating the platinum,

contacts when the current is at its maximum flow, a high voltage
or tension current will be instantly induced in’ the secondary
winding—suficient to jump a small space, if the circuit be
complete. In this circuit the sparking plug is included, and
things are so arranged that, in order for the secondary circuit: to
be complete, the current must jump across the electrodes of the
plug, or, in other words,aspark must occur. Now in the case of
a single cylinder 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 camshaft by sprockets and
chain (see Fig. 45) runs at half engine speed; that is to say a
“Dreak ” takes place once every two engine revolutions, i.e. four
strokes of the piston, Hence if the initial “ break” be timed to
occur when the piston is at the top of the compression stroke, all
tho other breaks "(and therefore sparks) will occur at this point
‘also, and thus the engine will go on firing correctly. Besides the
* break” being timed to take place when the pistonis in a certain
position (which we call “timing the magnoto,” see page 79), it
must also be timed to occur at the moment when the bobbin is
having the greatest effect on the magnetic field (see Fig. 29).

of “FL” sec-
ng of fairly
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‘This, of course, is allowed for in the design of the magneto, and
does not really concern the reader. Also, it is essential that the
primary circuit should be complete (i.e. the contacts must be
properly closed) both before and after the ‘ break,” which
should be of very short duration.

‘The cam ring. against: which the cam of the contact breaker
works, can be rotated by handlebar control through about 80°,
thereby xiving means of advancing and retarding the spark,

‘The condenser is a device for the purpose of eliminating “arcing,”
and the distributor, a“ brush” mechanism for collecting the H/1.
current off the slip-ring (which is connected to the secondary) and
distributing it to the TP. plug leads,

‘Whe foregoing should give a good general idea of how the “mag”?
works.

SOME MECHANICAL DETAILS
‘The Binks Carburetor. ‘The carburettor (see Fig. 80) consists

of a vertical barrel divided into two vertical chambers. ‘The main
airway through the carburettor passes at right angles through
these two chambers, first through the main jet chamber and then
through the pilot jet chamber and onwards into the engine, The
pilot jet chamber contains a “ D” shaped throttle working up
and down, the main jet chamber is like a keyhole containing a
plunger to vary its area, and the phinger 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
is situated underneath the “ D” shaped throttle, so that as the
throttle is closed the area in which the jet is placed is reduced.
‘A ribbon of air passes under the throttle and across the jet, so it
is easy to sce 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 bigger is the area in which the pilot jet finds itself, and con-
sequently the suction is lessened, because the throttle has receded.
from the jet plate. ‘The air proceeding to the pilot jet goes through
the main choke tube, but at small throttle openings the velocity
of air around the main jetis so slow that the jot is scarcely affected.
However, as the throttle is opened wider and the suction is
increased, the main jet comes into operation automatically. Again,
the wider the throttle is opened the bigger is the air blast on the
main jet, yet the intensity of the suction on the pilot jet is lessened.

‘A soo-saw action takes place on the two jets, because the closing
of the throttle lessens the suction on the main jet and increases
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on the smaller jet, and vice versa, ‘The pilot jet, however, is features of this carburettor is that when closing the throttle to
always in action if the engine is running. ‘Two suitable jets in run in traffic the mixture is practically automatic, and there is
the carburettor, the pilot jet being much the smaller, give a no need to fiddle about with the air lever to keep the engine
practically automatic range of mixture. The air lever operating running evenly and quietly when declutched.

The Three-Speed Countershait Gear. Vig. 31 illustrates the
Throttle gear-box used on the 3-49 h.p. machines. A similar type of
Control” Air Control gear-box is employed on the whole of the A.J.S. range. On the

heavier machines, however, the gear-boxes are slightly more
robust, likewise the clutche: are identical.

Milled Nut for Suppo Lutch sprocket (12) (driven off the engine sprocket)
Getaching slides to be in motion, and the clutch plates pressed up against, the

Floatchamber

Gran-Box

9, Sliding sleeve
Tow gear dog wheet

g
if recelving drive
9; Mainshatt
6. Layshate
47, Spock for teanlttng deve to rar

‘wheel
4. Fgh gear dog wheet

cork inserts by the pressure of the clutch spring (14), Leb us
Fio, 80, Srorioxat View ov Bivks Cannunerron consider what happens. The high ge (8) and the

gear-box sprocket (7) cannot move relatively to one another, but
the plunger in the main choke tube reetifies the mixture as neces- both are free to rotate by means of a common sleeve upon the
sity arises, A few minutes’ thought about the functioning of the mainshaft (5). ‘Then elearly no positive motion is imparted to
carburettor reveals the secret of slow running, namely, the fact her of them by the mainshaft itself. At the other end of the
that a minute quantity of air is drawn at a very high velocity mainshaft is the low-gear dog wheel (10), free to rotate upon the
across a tiny jet, thus ensuring thatthe petrol supplied is properly shaft and in constant mesh with a pinion which, together with
atomized. Power is obtained independently by having a big two others, is rigidly fixed to the /ayshaft (6). Now the layshaft,
jet in the large choke tube, so that there is no sa hav- pinion is also in constant mesh with the high gear dog wheel,
ing obtained good slow running. One of the many convenient (the two pinions being of the same size) the gear-box sprocket
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rotate at layshaft speed whenever the layshaft is in motion, ‘This
is equivalent to saying that the ratio of the speed of the gear-box
sprocket to that of the clutch sprocket is proportional to the
ratio of the mainshaft to layshaft speed. It is perfectly obvious
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 not

Fic. 32, Coxszortsa-Rop Mouxzixe ov Twrs CyrtxpER
799 ev. Mopens

in mesh with any other pinion. ‘This means that we are in newlral
or that no gears are engaged.

Tt will be observed that all pinions on the mainshaft have dog
clutches which can be engaged by the sliding pinion; also it ma
be noted that the sliding pinion may be put into mesh with on
pinion on the layshaft. ‘Take the case now of the dog on the

liding pinion being engaged with that of the low-gear dog wheel.
‘Then clearly the layshaft will come into action, and, of course,
the gear-hox sprocket will rotate at layshaft speed. In this case
the difference in diameter of the low-gear dog wheel and the lay-
shatt 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 (whence the main drive is taken), or, in other words, we
are in low gear.

‘Let us now assume that the sliding pinion is moved to the left
and put into mesh with the central layshaft pinion, as actually
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illustrated in Fig. 31. ‘Then a reduction in gear also takes place,
but not so great; that is to say, we are in middle gear.

‘Suppose, finally, the sliding pinion is brought right across until
the doy engaxes with the dog on the high-gear dog wheel. Here
again the lay-shaft remains idle, and the gear-box sprocket
becomes locked to the mainshaft, which, of course, involves their
simultancous rotation at the same speed ; there is no gear redue-
tion in the gear-box at all, and so we have high gear.

‘The foregoing should leave no doubt as to how the varying
gear ratios aro obtained. ‘The illustration also clearly demon
strates the clutch operation (see also Fig. 48); the lever (1), con
trolled from the handlebars by Bowden cable, operates a plinger
which relieves the pressure exerted by the coil spring 14 against
the clutch plate, thereby freeing the clutch sprocket, which ean
then rotate independently of anything else. The actual control
of the sliding pinion is not shown, but follows orthodox practic
‘Phe ratchet wheel 13, between the ehitch and clutch spring, is
for engagement with the kick-starter quadrant.

‘The Shock-Absorber. A metallic shock-absorber is fitted on
the engine shaft to “smooth-out” the engine torque at low
revolutions. If 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 result in great harsh-
ness and serious wear throughout the transmission, quite apart
from the unpleasantness of driving sucha machine. In the case
of belt driven machines a shock-absorber is not required, for
the flexibility of the belt itself satisfies all requirements in this
direction.

‘The following is a brief outline of the pr 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 doing so. it
naturally tries to force the outer member away by reason of the
doglike formation of the two respective faces. ‘Thus the “ bite ”
of each engine impulse is partly absorbed 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 torque.

It is obvious that the shock-absorber functions mostly at low
speed and least at high speed, which, naturally, is what is wanted.
‘The amount of “ back-lash” is, of course, limited by a stop
Needless to say, the clutch also functions as a shock-absorber,
its effectiveness in this respect depending largely upon its adjust-
ment and manipulation.



CHAPTER V

OVERHAULING

is to be kept in efficient condition and its deprecia-
bill reduced to the absolute minimum, it is essen-

that the rider should devote some considerable time to its
lic overhaul. Ove two types—(1) the complete

overhaul, (2) the ordinary overhaul. A complete overhaul is
usually undertaken once every 8,000 miles, or about once a year.
‘This overhaul should be \d the whole machine
should be nt should be
cleaned, sc
wear-box mut
operation.

set out herewith—
._Alinement, existence of flaws or crac]

looseness of steering head, wear caused
d parts, condition of enamel.

s. Condition of balls, cones, and cups, truth of wheels,

replaced.
if course, be removed from the frame for this

ints to be noted in the complete overhaul

ion of all

Exeessive wear,
Oil Teal in bearings, valves,

valve guides and tappets, overhead valve rockers, valve springs,
valve seats and faces, cotters, condition of cylinder bore, piston,

ngs, play in big end and small end bearings, timing wheels,

Gwvaus. Condition of tecth on sprockets and pinions, damaged
ball races and loose parts generally

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

An ordinary overhaul should be undertaken about ev
miles. This should comprise decarbonization of the engine
clearance adjustment, adjustments of conta
points, valve grinding, general lubrication, and sundry
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. 33), and odd adjust
ments made as they are needed. ‘The rider who callously 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 giving long service, perfect running at small cost.
Overhauling is by no means as tedious a business as appears on
Paper; experience and common sense soon enable all overhauling
to be done rapidly and easily, as it is required. For the guidance
of those who are not yet proficient in the art of overhaul, or those
who wish (o have a work of reference, we will conclude this ¢
by giving detailed instructions appertaining to all types of over
hiul of A.J.S. motor-cycles.

Cleaning. Cleaning the machine is highly important; it.is a
necessary preliminary to overhaul. If neglected it renders over-
haul dificult 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 th
bright upper su On no account should the machine b
left soaking wet overnight. \ serious amount of rusting may
‘occur. If the rider has not the time available for systematic clean-
ing, the machine should be thoroughly greased all over before use.

Valve Clearance. In order that the valves shall seat properly
at all engine temperatures it is necessary that clearances should
exist between the valve stems and the rocker pins 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
unless the valves have been ground-in or the engine partly dis-
mantled. In the'case of a new engine, however, the clearance will
inerease until th has been thoroughly run-in. Fig. 84
illustrates the point where the clearance should exist (C) and the
means of adjustment. (X) in both S.V, and O.ILY. type engines.
‘This clearance should be -006 in. and -008 in. in the ease of the
inlet and exhaust valves respectively. This is equivalent
roughly to the thickness of the paper of which this book is made,
‘The clearance of the exhaust valve is slightly the greater because
this valve is subjected to greater heat, and accordingly the stem
expands somewhat 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 quite sure
that the exhaust valve lifter is not determining in any way the
position of the exhaust valve tappet head or rocker pin. ‘There
should be a small interval between the time when the lifter is
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raised and the tappet head or the O.ILV, rocker commences to
moye, If this is not so the rockers in the timing case will not be

rectified, In the case of
the §.V. engine, hold
the tappet head with a

ner and loosen the
nut below

” spatanol
screw up OF un:

head until the
warance is ob-

and retighten
mt. On the

7-99 hp. twin cylinder
engine the front inlet
tappet will be found to
have a hole drilled in
that portion of the stem
which protrudes above
the guide. This is done
to allow asmall tomm
bar to be inserted to
prevent the tappet ro-
tating while adjustment
is being made. Check
again after tightening
the nut. In the case of
the OILY. engine,
Toosen the nut at the side
of the split rocker boss
securing the adjustable
grub screw, adjust the
latter, check the clear-
ance at C, and re-
tighten. Cheek again
afterwards. Tt is worth 7
while adjusting — the Overhead Valve Engine
valve clearans Fro. 34, Sxowrsa Vatve CLEARANCE
fully, for excessive clear- “AbsUsTMENT

tapp
4

exhaust valve, as well as loss of power.
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Decarbonizing the Engine, After about 2,000 miles on the road
the exhaust note becomes." wool ad of being « crisp
“bark,” 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, incidentally, are due to three things—
(1) incomplete combustion of fuel, (2) carbonization of road dust
entering the cylinder, (8) burnt lubricating oil. When decar-
bonizing it always pays to inspect the valve faces and seats, and
grind in the valves if necessary, In any case removal of the
valves enables the combustion chamber and also the parts to be
very thoroughly cleaned. Before decarbonizing, it is first neces-
sary to remove the cylinder or cylinders, as the ease may be ; but
whether the engine is a single S.V., a twin 8.V., or an O.HLY. single
model, the procedure is much the same. Overhead valve mecha
ism is apt to frighten some people, bu i
in it at all, All A.J.8. engines, unli 3
poraries, have detachable cylinder 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 cylinder at all, for the head can be removed
complete with valye mechanism.

Removal of Cylinder. Firstly, disconnect the H.T. 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 out 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 eylinder s mount is
of the O.H.V. type, it will now be ne tappet
tubes or push rods, and to this end the special extractor tool must
be used. One end of this tool forms t fitting the ex-
haust pipe nut and hub bearing. ‘The other end is arranged to
fit underneath the rocker (see Fig. 85) in such a way that by press-
ing the spanner end down it compresses the valve spring. Press
down on the spanner end and seize the base of the tappet tube with
the other hand. ‘The tappet tube may then be withdrawn by
lifting it off its hollow cup. Repeat this operation to remove
the other tappet tube. Now disconnect the cylinder steady
holt found anchored to the front down tube. Unscrew the nuts (on
the 8.V. engines). Care should be taken to relieve the pressure
evenly on both sides while untensioning the bolts, ‘The head
can then be removed by inserting a screw-driver, or similar tool,
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between the top eylinder-fin and head, prising the head carefully
off the barrel on both sides. Great, care must be taken to avoid
damaging the radiating fins; the head should, therefore, be
prised upwards, and not downwards, When quite free, the head
may be lifted off (see Fig, 36).

When the head is removed it is a simple matter to draw off
the cylinder barrel. When doing this the engine should be turned
over until the piston is at the lowest position of its stroke, and the
barrel gently slid off, care being required to prevent the looxe

Tue ASS, x Tube Exrnacton

piston falling sharply against the connecting-rod which might.
damage or distort the piston skirt. Havi ,
wrap a clean rag round underneath the piston, 80 as not: to allow
dirt or foreign matter to enter the crankcase. Remember, that
should you by some mischance allow even the smallest article
fall into the crankease (which the author confesses to having done
once) it may be necessary to take the engine right out of the framo
in order to extract the offending article. Anyway, fishing for a
small nut with a piece of wire is at the best of times depressing,
especially on a fine afternoon! ‘The simplest way to drop a nut

to tho crankease is to spin a loose nut off a bolt by hand directly
over it without first blocking up the entrance with arag. Befor
actually starting to remove any carbon the piston should be taken
off. It is desirable to mark the interior of the piston to ensure
its being replaced in exactly the same position on the connecting

Piston Removal. On all A.J.S. engines the gudgeon-pin is
of the “floating” type, and is secured in position by two small
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retaining springs, one on each side. ‘These springs fit into recessed
rings in the piston bosses, and to be withdrawn must be squeezed
together with the special pliers provided. Afterwards the

4

8
5

g
&

3
a

gudgeon-pin may be pushed out from the driving side. The piston
ean then be removed from the connecting-rod.

Removing the Valves. Valves of the side-by-side type can be
removed, if desired, without disturbing cither the cylinder head

and place the hooked end of the spec
top of th
bottom of the h
spring to allow the cotter to be v
be pushed up
ture. Remove the other valv:
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nder. All that has to be done is to take out the valve cups
1 valve extractor on the

ve cap spanner, which fits the
sssary leverage to lift the valve

hdrawn. ‘The valve can then
nd drawn out of the head via the valve cap aper-

similarly. Remember that valve
ps are most readily removed with the cylinder head in situ,

valve, using the v
ok, for the ne

Fro, 37, Tae AS. Vauve Exrnacton

In the case of the engine with overhead valves it is necessary
to remove the cylinder head entirely from the engine to enable
the special valve extractor to be used, but it is quite unnecessary
to interfere with the rocker mechanism. For portability the tool
is mado to fold up. Unfold it and place the end opposite the
gore over the valve spring, as shown in Fig. 87, after pushing the
rocker back out of the way. Screw up until it presses inside the
hollow of the valve head. Hold the cylinder head firmly, keep
screwing, and it will be found that the spring is compressed.
‘hen the two small split cones can be taken away from the recess
in the valve stem, and the valve may be withdrawn. Repeat this

6459014)
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‘operation foreach valve, When removing valves, note where they
‘come from and replace them in the same order. The. valves are
interchangeable, but ib is besb not to change them about unless
necessary.

Removing 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 is very hard it may
be necessary to allow the piston to soak in paraffin in order to
soften the carbon. Now scrape off all deposits in the cylinder
head, being careful not to deeply scratch 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 thoroughly. On

Fro, $8, Discraw Inuwvsmatixe wow Vauves Become Pockeren
AFTER FREQUENT REGRISDESG

no account use emery cloth or, indeed, any abrasive on cither the
combustion chaniber or cylinder walls. “Any abrasive particles
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 be ground-in. ‘This
requires considerable patience and care. We will deal first with
the S.V. type of cylinder head. Stuff a rag into the combustion
chamber to prevent dirt getting in, and then place the head firmly
ona bench with valve seats uppermost. ‘The best preparation for
valve-grinding is one of the rv ade 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=
umdum paste, and insert the valve on its seat. Only use a little
‘of the compound at a time. Now oscillate the valve repeatedly
under moderate pressure with the aid of a serew-driver or a screw-
driver blade gripped in a brace, Lift the valve at intervals, and
turn it round a few degrees before dropping it again. Remove it
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at intervals, wipe and inspect the face. If there are still signs of
“pitting,” apply more paste and carry on. When there is a
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. It is 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 cylinder head. Never attempt to grind-in a very

Fig. 39. Tux AS. Van Gxpixo Toow

ned to the makers to bebadly pitted valve; it should be
refaced. To grind-in such a valve effectively would cause very
bad wearing down of the valve seat, and would ultimately result
in the valve becoming * pocketed,” with consequent loss of power
(seo Fig. 88).

Grinding-in overhead type valves ¥ similar to the pro-
cedure described above ; but the valves, instead of
being pressed down upon their seats, have to be pulled up against
thom. For this purpose a special tool is provided (sce Fig. 29).

Having ground-in the valves and thoroughly cleaned out all
dirt and abrasi well as any fluff on the valve seats, proceed
to replace the valves and valve springs, together with the valve
caps or rocker 1 ism, as the case may be, When replacing
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valve caps, smear a jointing medium, such as “ Metalestine,” on
the threads, also see that all copper asbestos washers are in sound
condition. Valves should be replaced in their correct places.
‘The colour of the steel usually indicates which is the exhaust
valve, As a rule this valve is rather blue. If it is greatly dis-
coloured it is a sign of overheating having occurred.

Examining and Removing Piston Rings. ‘The piston rings are
‘the main guard of the compression. ‘They must, therefore, be
full of spring, free in their grooves, and set with their slots equally
spaced round th at distances of 120°. If.all the rings

[]._Thin Pieces
of Stee!

| Piston

Fic. 40. How to Resove Pistox Rios

are bright all the way round they are obviously being polished
against the cylinder walls, and are perfect, and should be left
alone. If, on the other hand, they are dull or stained at some
points, theyare not in proper contact with the walls of the cylinder.
Perhaps they are stuck in their grooves with burnt, oil, and will
function properly if the grooves are cleaned. If vertically 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 yery, very carefully. If not, they will certainly be
broken. ‘They cannot safely be opened out wider than will allow
them to slip over the crown of the piston. Therefore, to put them
on or remove them requires the insertion of small strips of metal,
about } in, wide, which are placed in the manner illustrated by
Fig. 40. When fitting new piston rings, thoroughly clean the
grooves into which they fit, as any deposit left at the back of new
rings forees them out, and makes them too tight a fit. Paraffin
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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 unless you know exactly what
you are doing. Lapping-in oversize
and unless the slot sizes are exactly right the rings
tion well, and may even produce an engine * seizun
always use piston rings guaranteed to be of manufacture.

Dismantling 0.H.V. Mechanism. Removy @ rocker plates,
d tho various spindles and distance pieces can then be removed.
ow take off the rockers (see Tig. 41), After reassembly use the

grease gun on the rocker nipples.“ ecalemit ” lubricant is
best suited for this and fork lubrication.

Cleaning the Outside of Cylinder. Rain and heat soon make
the outside of an air-cooled cylinder 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 cylinder head and the cylinder radiating fins
should be cleaned with a stiff brush soaked in paraffin, and after-
wards painted with cylinder black. ‘There are plenty of such
compounds on the market

leaning Out the Crankease. When the cylinder is off it is
advisable to clean out the crankease. For this purpose a drain
plug is fitted at the bottom of the erankease on the chain case side.
Having drained ont the old oil, swill out the crankcase with
paraffin. In doing this it és best to at the plug and fill up

h paraftin, afterwards rotating the flywheels. Replace plug
securely after very thorough redraining, and inject five full charges
of fresh oil from the hand pump.

‘The Sparking Plug. Thoroughly clean the sparking plug with
petrol and scrape the electrode points lightly with a sharp pocket-
knife, afterwards checking the gap between them. which should
be about pty in. The reach of the sparking plug is also of import-
ance. It should he set as shown by Fig. 42. ‘The sparking plug
should be frequently inspected. Tt is su: i

Reasserably cf Hagie” Afterall this hoa been done, the eugine
may be reassembled, Care should be taken to replace all paper
washers, if fitted, and in the case of the twin cylinder engines,
the packing washers, when replacing the cylinders. ‘The piston
should he oiled before being attached to the connecting rod with
the gudgeon pin, Do not forget the retaining springs. Hold the
cylinder in the reav angle of the frame, and place the piston a
Hittle before hottom dead centre ¢ downward stroke. By
preasing the rings in with the fingers without disturbing the slot
positions, the barrel may be slid over the piston. When replacing
the cylinder head on to the barrel, remember that the head must
be tightened down before the steady is again attached to the

‘Therefore,
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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 clip on the down tube and eye of the stay
without force. ‘The rest of the assembly is quite straightforward.
‘Phere are two points to be noted, hov (1) see that the over-
hoad valve rocker bearings are lubricated, (2) make certain that
tho lift of the exhaust valve on the O.ILV. engine does not exceed
sir in, when the exhaust lifter is raised. If the valve lifter lifts
tie valve, say, } in., the inlet and exhaust valves will foul each
other with disastrous consequences when the engine is restarted,

aa
|_ Sparking Flug

1)

Pe Gap between
Electrodes =Ysoin

Fio, 42, Drscnast Intosrrarie Reacn ov Srancixe Pv

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

Concerning Engine Lubrication. Du:ing the first 100 miles,
when the new engine should be quietly run in, the rider should
take out the sparking plug occasionally, and sce if it is unduly
wot 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 yin. at a time until the engi definite
oil supply without oiling-up the plug. The sight indicator on
the pump will show whether oil is being pumped in all, right.
Where a hand-pump alone is fitted the remedy is obvious—give
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Jess oil Over-lubrication is shown by oil unduly worl
from the tappet guides (although cups are fitted to A.
to minimize this) and smoke issuing frém the exhau:
oiling will sometimes cause the exhaust valve to stick or move
sluggishly in its guide, especially when,the engine is cold. Should
this happen the valve stem and guide must be cleaned with
petrol, necessitating, of course, the removal of the valve, It is
not necessary to keep the engine continually smoking. If the
oil supply is such that when the throttle is smartly opencd on
low gear a puff of blue smoke issues from the exhaust pipe, the
lubrication is approximately correct.

Care of the Magneto. ‘The Imcas magneto is provi
ball bearings throughout, w

Fra. 43, Tae: Maxe-axp-Brnax Pontios ov Tae MacNeto
P= Cotact Ports

. Fresh lubricant should not be
cumstances until the machine has

leaving the manufacture
required under normal ©
covered some 12,000 miles.

‘The platinum contacts of the contact breaker should be exam-
ined about. every 1,000 miles and, if the “ break” should be more
than the thickness of a visiting card, they should be adjusted,
‘The proper distance of the gap is } mm. (see Fig. 43), Too great
@ gap will advance the’timing. A special magneto spanner is
provided, which includes a gauge for checking the “break.” Tt
is unnecessary to remove the contact breaker to make this adjust-
ment. If it is necessary to take the coritact breaker off for some
reason, unscrew the long taper fixing screw, and withdraw the
contact breaker bodily. ‘The contacts only need attention at
long intervals, and the reader should not interfere unnecessarily
with them. ‘The platinum points must only be dressed with a
dead smooth file if the surfaces have become at all pitted, and
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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 misfiring and render starting easier if the slip-
ring is cleaned occasionally. ‘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. ‘The pencil should be
pressed against the rotating slip-ring.

avon the abaveamoctionsd polute,
the magneto should not be interfered
with. If internal trouble develops,

wstrument to the makers

Retiming the Magneto. If the mag-
neto has been removed from the
machine, or the drive disturbed, it will
be necessary to sce that it is retimed
correctly after it is fitted again. The
engine magneto driving sprocket is
Secured to its shaft by means of
castellations, which render wrong re-
placement impossible. ‘The sprocket
on the armature shaft of the magneto
is supplied with a Vernier timing
adjustment (see Fig. 44), which allows
a very accurate and certain method
of fixing the drive after the correct
setting has been arrived at. ‘The
setting of this Vernier adjustment
may at first sound a trifle compli Fro. 44, Tint Version
cated, but in reality it is perfectly Toad ApiusraceNt
simple.

‘Keyed to the armature shaft of the magneto (in the ease of the
twin-eylinder engines only—in other cases it is a push-on taper fit)
is a sleeve (1) which has thirteen holes ranged in a circle. Fitting
over a collar on this sleeve is the chain sprocket (2), which has
twelve holes similarly arranged. 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 sot these arrows so that they

ly face towards each other. ‘To do this turn the engine over
‘the arrow on the driving sprocket is pointing directly

towards the arrow on the magneto sprocket. ‘The latter should be
hold free in the fingers and moved a tooth backwards or forwards
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in the chain until the correct setting is arrived at. When this
is s0, place the magneto sprocket on to the sleeve, and rotate
armature shaft of magneto until a mark found punched over one
of the twelve holes on the sprocket exactly registers with a similar
mark on the outside of the sleeve collar. It qwill now be found
that the marked holes in sleeve and sprocket, respectively, coincide
exactly, so that all that has to be done is to push the peg washer
(8) into these holes, which effectively prevents the sprocket: from
moving from its correct setting, and tightly screw up the slee
Jock-nut (4), which can be done without fear of the timing shifting
in the process, as is often the case with other methods. Sct the
piston at its correct distance (given in Chapter I, Specifications)
from the top of the compression stroke—make sure that it is not
on the exhaust stroke. With the in this position, take off
the sleeve lock-nut on magneto sprocket, and remove peg washer.
This will now leave the armature fre engine drive, but.
still connected via the chain to the engine. See that the sprockets
have their arrows facing as previously mentioned. Move the spark
lever to the limit of its motion of advance. Remove the cover
of contact breaker and slowly turn the armature till the fibre block
of the make-and-break lever arises on the inclined plane of th
steel segment sufficiently to just separate the platinum point.
This is the firing point, and in this position the markings pr
viously referred to on the sleeve and sprocket should register if
correctly fitted up. If so, the drive should be fixed up as before
detailed, Tt is, however, always advisable to check the timing
after tightening up.

Tt can be understood that so long as the sleeve (No. 1) has nob
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 checked.
‘The taper 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
usual way, and the correct sleeve position on the armature shaft
found afterwards. In the case where the sleeve is keyed the
Vernier adjustment always holds good.

Tn the case of the Vee” twin, the Magdyno must be timed
on No. L cylinder, that is, the one that fires first. This is the back
cylinder of the two. The magneto terminals are numbered on the
body of the instrument, and care must! be taken to see that the
TLD. leads are connected to the cylinders corresponding with
these numbers.

Magneto Chain Adjustment. Examine the driving chain occa-
sionally by removing the chain case cover, complete with mechan-
ical pump (see Fig. 45), and, if slack, tighten it by moving the
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magneto along the platform in a forward direction after slacking
off the four pins underneath. When the correct tension has be
obtained (there should be just no droop) screw the pins up again

Raxo
vep

A

tightly. hain sprockets.
After adjustment, oil the chain befo ing the cover, Before
coupling up the oil pipes to the mechanical pump, open oil cock
and allow oil to expel all air from the delivery pipe ; otherwise,
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‘on starting the engine, air will be pumped in, instead of lubricating
oil, for some minutes.

Engine Timing. No useful results can be obtained by tamper-
ing with the valve timing. On the contrary, all rosults following
such 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 h
marked the pinions with a dot system of identification to enable

Fic. 40. Tur 3:49.u.", Mopen H6 Exar
ing connesting-rod and piston. Tho timing
‘can also be clearly soem,

the setting to be always kept. On the small timing pinion (see
Fig. 46) will be found a single dot and a double dot. These dots
correspond to similar marks on the inlet and exhaust valve
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 7:99 h.p. engines, the system
is very similar, but the double inlet cam wheel has a dash register-
ing mark to coincide with a dash on one of the exhaust cam wheels,

Maintaining Compression. If piston rings and valves are in

OVERHAULING 83

good condition, the only other possible 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 ov uneven, and a jointing medium
should be used when screwing up the plug, cock, or cap, as the
case may be. Tost for compression leakage by putting thick oil
on the sides of the joints and observing whether bubbles occur
when the engine is running. Sometimes the compression cock
itself may leak. If so, it will have to be ground-in.

Testing for Spark at the Plug. The accepted method of doing
this is to place a wooden-handled screw-driver with steel blade
across the terminal and just touching the cylinder fin. Now
jump on the kick-starter and see if there is any sparking at the
Dlade tip. It is just possible that the plug insulation is defective
if the foregoing experiment produces a“ juicy” spark, and yeb
the engine refuses to fire, assuming there are no carburation
troubles. Tn this case take the plug out and lay it on the cylinder
head, taking care that the terminal is insulated from the cylinder,
and reconnect the TT. lead. Now repeat the “ jumping busi-
ness," and see if anything happens. If no spark occurs now, we
may take it that the plug is faulty, and it should be scrapped.

Tuning the Carburettor. Open the throttle about } in. so that
when the engine is turning over you can hear a hiss of the air
rushing through. 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 air 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, increase the size of the pilot jet by one
size. If the engine hunts and does not run better, try one size
smaller, ‘The range of the pilot jet alone is about, in. move-
ment of the throttle. While running with the throttle about 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 runs
better in the closed position it shows that the pilot jet is too small.
When yon have found the pilot jet that will ran steadily with the
air valve } open, that is } of its movement above the main jet,
you can proceed to tune the main jet,

Mount the machine and open up the throttle to about 3 of its
opening. If the machine gets away all right with the air shutter
open, and runs better as you proceed to open the air valve wide,
the main jet is probably too lange, and you should try one jet
smaller. If, on the other hand, when the throttle is opened 2,
you cannot cet away without a lot of spluttering and back-flring
which disappears if you close the shutter, this shows that the main
Jet is too small, and you should try a larger one. ©
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‘The jets can he removed 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 cylinder
owners should make sure that both eylinders are firing. Try
running the engine on each cylinder separately by shorting one
plug at a time with a screw-driver. From time to time take the
carburettor to pieces and thoroughly clean all parts, especially
the float-chamber and filters.

Air Leaks in Induction System, The chief source of air leaks,
apart from leaks at induction pipe connections and carburettor,
is.at the inlet valve guide. Should this guide become badly worn
it must, be renewed or the engine will run irregularly at low speeds.
Tt is sound practice to fit one of the proprietary valve attachments,
sich as the “ F.B,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
climinate all air leaks. Induction pipe air leaks are usually
caused by forcibly man-handling the pipe instead of coaxing it
into position.

Absence of Compression after Valve Grinding. ‘This temporary
phenomenon is common to all engines. Usually it is due to some
foreign particles existing between the valve seats and faces. After
a 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 oyer-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 portion 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 brush will scour it oft.
A knife, file, or emery cloth should not be used to effect its
removal, as damage to faces would probably result.

Synchronizing Twin Cylinder Magneto. See that the cams on
the contact breaker are of equal height, as shown by measuring
the gap between the platinum points at each “ break.” For 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 magneto spanner,

Cleaning out Silencer. The A.4.S. sil
ing, but if back-pressure through cho!
silencer and prick out all holes and
and stiff brushes.

Handling Petrol Pipes. Petrol pipes should be handled more

r seldom need:
ing is suspected strip the

refully clean with paraffin
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gingerly than any other details on the machine, ‘They are easy
to twist, and their soldered unions are easily rent asunder,
‘Therefore, spanners should not be used as wrenches on the union
nuts. Should a union spring a leak, soap will make as good a
caulking medium as anything. Ifa pipe is split, rubber tubing will
serve temporarily to stop the leak, For this purpose a piece of
rubber tubing from the acetylene generator may be utilized.
Petrol pipes should never be coiled so that the coils have hori-
zontal axes. ‘This tends to create air locks.

Removing Tight Studs. Fig. 47 shows how obstinate studs may
be removed for the purposes of replacement. ‘Two nuts are

Two Lock Nuts
jammed together

Screw Threads

Fi. 47. How 10 Remove Ton Srups

locked together, and a spanner used on the bottom one to unserew
the stud.

Paper Washers. ‘These are useful in preventing leakage, and
may be made by placing a sheet of paper over the part for which
the washer is intended and rubbing round the edge. A cloar
impression is thus made on the paper, and the portions not
required may be then cut away. ‘The washer should be oiled

fore insertion.
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 ro-
maining method of removal, if absolutely necessary, 18 to drill a
series of holes across the diameter of the cap. Also soak in
parailin, Never use excessive force with the cylinder head in
place. Tt may strain or distort the cylinde

Removing Tight Nuts, If a nut is very stiff indeed, try heating
{spanner or pair of pliers and grip the nut firmly when the spanner
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is nearly red hot. ‘The heat will be conducted to the nut and
it will expand, there
still comparatively cold.
force except as a last re
off. Should partial stripping occ
or, if possible, renew both nut. and bolt.

Fitting New Small End Bush. Amateurs sometimes dri
those bushes with disastrous results. ‘The correct: procedur
follows: Get an old bush slightly smaller than the one whieh is to
be extracted and a In 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 connecting 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 aro provided on the new bush.

Assembling Flywheels. Strictly speaking, a lathe is
for this job, but it can be done with a vast amount of patic
‘The final test of truth is the absolute free running of the wheels
when the crankease 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~
n the exception of replenishing with oil every 500 to 800

Oil as used for the engine is suitable, but in any case a
oil is the most suitable. Tt will facilitate the entry of oil

into the box if the back wheel is slowly revolved (with gear lever
in neutral) while pouring in the oil. An oil level indicator is pro-
vided in the form of a small shutter on the left-hand side of ei
box, looking at it from the front (see Fig. 48). When pouring inoil
leave the shutter open, and as soon as oil begins to overflow, close
it. This is 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
bolt (also seen in Fig. 48) situated at the rear of bottom bracket.
It is important that the nuts are screwed tightly again after
adjustment. ‘The chain should be adjusted, and kept adjusted,
so that it can be pressed down in the centre with the finger about
fin.

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

First detach the Bowden cable from the clutch operating lever
‘on gear-box, and also external connections to gear lever. To
remove the cable mentioned press the lever inwards sufficiently
to allow the nipple of the cable to be slipped out of the slotted
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end. Next unserew th
this to the gear-box

x small pins round the cap, which hold
over. The clutch operating mechanism

Oil fiIraieater.

3-49 hap» OLV. Model, but is identical
noel

can now be taken off entirely. ‘Take care when doing this not
to lose the short push-rod. It will be found that on the end of

7159018)
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the mainshaft a thrust lock-nut is fitted. This has a left-hand
thread, and the punch provided in the tool kit should be used to
unfasten it. An arrow will be found on this nut pointing towards
the right ; this is the direction in which the nut must be unscrewed.
Behind this will be found the ball thrust mut; remove this and
the thrust 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 considerable care should be taken when
replacing to ascertain that this is correctly in place. Now take
out all bolts round the cover of the box, and pull the cover off.
‘The low gear dog wheel and layshaft can then be taken out, also
the sliding sleeve. ‘The mainshaft, complete with clutch, etc.,
ean be drawn out from the opposite side of the box. ‘To re-
assemble simply reverse these operations.

Attention to Clutch. Tf the clutch should slip when climbing
steep hills, tighten up the clutch spring a little by means of the
adjusting nut on the end of the clutch shaft, and adjust the
Bowden cable until there is a little play in the ‘ever. Do not
tighten up the spring more than necessary to obtain a perfect gri
‘or unnecessary strain will be put upon the Bowden control, ete..
when the clutch is disengaged. Under no circumstances put oil
info 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. 48 (also in Fig. 31). 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 clutch slips without any external 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
clutch plate (No. 2, Fig. 49) should fon! the end of the slot in
the shatt it would prevent the clutch engaging. If it becomes
diMeult 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 clutch, the following hint may be
useful. A clutch that is lightly adjusted will sometimes slip
for a time after changing gear, but the slip will e the throttle
ismomentarily 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. Oil the clutch
operating lever occasionally. t

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 out of
alinement (see notes on rear wheel alinement, page 93). The
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chain adjustment should be such that it can be depressed with
the finger in the centre about } in. Screw the spindle nuts up
tightly again after the chain is properly adjusted. It may be
found that moving the wheel has cansed the brake to be “on,”
‘This is easily rectified by means of the brake adjustment.

Dismantling Clutch. ‘To dismantle the 7-99 h.p. eluteh take
off the front portion of chain case. Unscrew the clutch spring
adjusting nut (No. 7, Fig. 49) and remove the spring (No. 8).
Take out the cotter pin of the foot starter crank, and remove
crank, ‘This will allow the starting quadrant with the spindle

Fra. 49, Tue 7900, AWS.

tobe withdrawn until it can pass the stop on the chain stay. ‘The
quadrant cau then be swung clear of the clutch allowing the plates:
to be drawn off the clutch shaft. Before replacing, wipe the chuteh
plates clean, and smear a thin film of oil on the portion of shaft,

which the front clutch plate slides. Also, before replacing,
amine the lock-nut which holds the fixed plate in position, If

loose, see that it is carefully tightened up again. Tt is, of course,
necessary to take the chain off the clutch sprocket before the latter
can be removed. Tt will be found that a flat key passes through
a slot in the end of the clutch shaft, and fits in the boss of front.
of sliding sleeve. Great care must be exercised to see that this
key is in its proper posiition, or the clutch plate cannot be dis-

gaged. To fit this key (No. 2, Fig, 49) when reassembling
the clutch, turn the shaft till the slot is perfectly horizontal.
‘Then put the key in the slot with each end projecting equally
on_each side of the shaft. ‘The sliding plate should then be
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slipped on its shaft with its keyway in a corresponding horizontal
position.

‘The 3-49 h.p. clutch parts are similarly dismantled and re-
assembled, the only difference being that there are two less plates
involved. In the case of the 7-99 h.p. and 4-98 h.p. clutch parts
there are included some adjusting pins on the fixed plate. These

ely need attention. They are designed to counteract clutch
“drag,” but “drag” seldom occurs, and only after great and
excessive wear of the clutch.

Care of Chains. Chain adjustment hitherto described is very
important, Tf a chain is too slack, it is apt to “ whip,” which
intensifies the wear and tends to break the rollers, espectal
the ease of the front chain. Tf, on the other hand,
4 crushing effect is produced on the rollers, and the whole chain
is stressed unduly.

As the chains on all A.J.8. models, except the 7:99 h.p. ones,
are only partially enclosed, it is a good plan to make a point of
oiling the chains every day before starting out. One oiling will
suffice for a day’s riding, whatever mileage is done. An oil gun
is the best means of oiling the chains. With this instrament
draw a charge 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
Lift the exhaust valve, and while pressing down plunger of oil
sun, slowly turn the engine over with the foot starter, being careful
to sce thab the oil from the oil gun is falling on the chain. ‘This
ensures the whole ehain being well lubricated. ‘Treat the rear
chain in the same way by revolving the back wheel. Long life
logs need of adjustment, and complete satisfaction with the trans.
mission is assured if the rider will make @ point of oiling his chain
frequently, From time to time the chains should be removed and
thoroughly cleaned in a paraftin bath,

Coupling up a Chain. Always reconnect a chain with the spring
link on the sprocket. ‘This makes it perfectly easy, as all tension
can be resisted by the tecth, and not by stretching the chain b;
hand.

Removing Chain Guard, On all 3-49 h.p. and 4-98 h.p. models
wing procedure is necessary for removal of chain guard,
onnect the rod from the foot pedal by undoing the yoke

‘Then remove the two bolts found on the forward end
rd, then the rear bolt on chain stay clip and the ancho:

to carrier stay. ‘The rear portion of guard ean be removed
dependently of the front by means of the carrier stay anchorage

previously referred to. It will be found, however, unnecessary
to remove brake rod. g

Chain Repairs. Chain repairs are rarely necessary. When they

OVERHAULING a

are, they may be readily effected with the aid of a box of spare
links, and the rivet extractor in the tool ki

Play in Steering Head. All play in steering head should be
taken up by means of the spring collar and lock-nut adjustment.
‘Phe adjustment should not be too tight, or the balls in the steer-
ing head may be damaged. Keep this bearing well lubricated.

Spring Fork Adjustment. ‘To take up any play that may have
leveloped in the side links, unscrew the spindle lock-nuts on the

right-hand side of the forks (looking at the machine from the
front), and turn the spindles by means of the heads on the
left-hand side until all slack is taken up. Afterwards tighten up
lock-nuts,

Removing Rear Wheel. ‘The rear wheel on all A.J.S. machines,
with the exception of the standard sporting model (H15) is of the
quickly detachable type. It can he removed seconds! In
the case of the model just mentioned, the wheel and driving
sprocket: are permanently bolted together. ‘To remoye the wheel
it is necessary to detach the rear portion of the chain cover by.
unfastening the chain stay fixing. Remove the brake drum
anchor pin, and disconnect the yoke end of the brake pedal rod,

Next unfasten the chain by means of the spring clip coupling,
finally slacking off the spindle nuts on either side of the fork ends,
when the wheel can be dropped out. The chain must, of course,
be removed first.

To remove the detachable wheel proceed as follows: Put the
machine on the stand, and with the box spanner provided first
unscrew the three sleeve-nuts which pass through the hub flanges.
‘These three sleeve-nuts extend right through the wheel and rear
hub flange, and screw on to the three threaded studs on the driving:
sprocket. ‘There are also three plain studs on the sprocket which
act as dummy drivers. ‘These fit into the three remaining holes
inthe hubflange. After the sleeve-nuts have heen unscrewed, then
unscrew the centre pin and draw it out completely, together with
distance piece. ‘The space now left by the distance piece w'
enable the wheel to be drawn off the driving studs on sproc!
(see Fig. 50), To replace the wheel, push it squarely on to the
driving studs and next (with the distance piece in position) serew
up the centre pin moderately tight. The three sleeve nuts can
now be afterwards giving a final turn to thecentre-pin. important to point out that when
the centre pin is removed, the wheel is hanging on one fork only,
so any rough treatment must be carefully avoided, or there is

t danger of straining or breaking the fork end.’ UNDER No
UMSTANCES MUST THE CENTRE PIN BE REMOVED UNH. THE

MACHINE I JACKED UP, and the pin must always be in position
before the machine is run off the stand. If the wheel is difficult
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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 t e loose a dull hammering

Fro, 60, ‘Tax: Ream Devactance Wiemet ov ewe 3-493", Mopen
‘The same system {6 adopted on all models with the exeoption of the 115

is perceptible at low speeds. If this is noticed, tighten instantly.
If desired, of course, the wheel can be taken out complete with
chain sprocket and brake drum, as in the case of model H5. In
the case of the 1 outfits all three wheels are interchangeable,
and the rear wheel can be interchanged with the front without
disturbing in any way the speedometer drive.
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Rear Wheel Alinement, On the right-hand side of the bottom
chain st 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 fitted round the rim ( 51). When
replacing 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 touches
the plate that is held in position by the clip on the chain stay,

‘This ensures the wheel being
|, and must be

re finally tighten:
ing up the spindle nuts, Do
not attempt to unscrew
the clip from the ch
stay. as the position of

plate is set correctly
ore the machine leaves

Care of Wheel Bearings.
Periodically shake and pull
the road wheel sideway:
with machine on the stand
to see if there is any shake.
If any side play exists,
adjust dise until all play
disappears, ‘Then slacken
disc one quarter of a turn
and retighten nut. The
wheel should be free enough
for the weight of the valve
to determine its position.
Lubricate the hubs with special hub lubricant every 2,000 or
3,000 miles.
Removing Front Wheel (3°49 and 4°98 H.P. Models). Disconnect

cable yoke end from brake operating lever, remove anchor plate
bolt from fork end, and after slacking off spindle nuts the wheel
will fall out of the slots in the fork ends,

Brake Adjustments. ‘The brakes require no attention, with the
exception of occasional adjustment of the control mechanism,
In the caso of the rear brake, this is effected by giving a few turns
to the voke end, after detaching same from the operating lever of
the brake drum. The front brake adjustment is carried out
by screwing the cable adjuster until all slack is taken up.
‘The adjuster will be found on a lug on the front fork, left-hand
side.

Speedometer Lubrication. ‘The speedometer requires no

Fic, 81, Rear Want, AuNement
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attention other than occasionally uncoupling the flexible drive
and pouring some engine oil down between it and its casing.

Frayed Control Wires. As soon as control wires show signs of
bad fraying, renew. Once they start to wear badly their end is
imminent, and should this take place while out on along run great
inconvenience may be caused. Always keep cables well lubri-
cated at exposed places and where they bind. Before inserting a
cable in its casing it should be liberally greased. If 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,
‘over the end of the casing, fixed up in a convenient position, and
the few remaining miles of the journey completed by using the
air lever and pulling on the cable casing when required. If
possible get a mechanic to cut the frayed portion off and resolder
after adjusting for length. ‘This operation should only take about
fifteen minutes. It is rarely advisable to do the soldering at
home. Very hard solder must be used, and the job done thor-
oughly ; otherwise the cable will be an endless source of worry
and trouble.

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

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

Maintenance of Lamps. Acetylene generators must. be kept
thoroughly clean throughout if proper gas generation is to be
effected. Also the burner must be pricked out with fine wire
frequently, An acetylene lamp must not be allowed to burn out
but should be blown out; otherwise the burner will very soon.
become choked with carbon. Never use a metal tube for gas
conveyance, Some metals, especially copper, form a very explo:
sive mixture when brought in contact with acetylene gas. Should
the rider's lamp blow out when no matches are available, the
sparking plug may be used to light the lamp.

When a machine has a “ Magdyno” lighting set, the accu-
mulators should always be kept on charge, or they will rapidly
deteriorate and become useless: When not in use, alternate slow
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charging and discharging keeps them in good condition, Two
accumulators should be fitted, so that one may be kept on charge
while the other is not in use.

‘Tyre Maintenance. ‘Tyre inflation has already been dealt with
in Chapter III. Never run even a short distance on a deflated
cover. Tt seriously strains the fabric and shortens the effective
tyre life very considerably. Make a practice of occasionally
going over the tyres and pricking out all small flints with the aid
of a sharp pen-knife. Never leave the machine standing days on
end unjacked. ‘This is very bad for both wheels and tyres, Also
be careful not to allow oil to get on the rubber, it will soon cause
rotting. When ono is riding in a blazing sun on a hot summer day.
the air in the tubes expands very greatly, due to the tyres getting
hot after a time owing to their contact with the scorched roads,
and the pressure should be relieved now and again by touching the
Schrider valve pin.

Re-enamelling. While on the job of overhaul the owner can,
if he likes, tackle the job of enamelling. But he cannot expect
to get really lasting results, because he does not possess the means
for stove-hardening the enamel like the manufacturers do. Tt
is therefore best, if possible, to get the whole business done at-
Wolverhampton for quite a moderate charge. But remember the
manufacturers cannot be expected to furnish an exact estimate
until they have stripped the machine and know exactly how things
stand. Therefore. do not inundate the repairs manager with
queries regarding cost of plating and enumelling, Send the
machine along and get an estimate afterwards. However, if the
amateur decides to do it himself, the machine should be completely
stripped and the old enamel scraped off to the metal with a knife,
‘and then polished smooth with fine emery cloth. A coat of good
quality enamel should then be applied with a brush. When dry
it should be rubbed down with glass paper, and then another cont,
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, apart from the physical aspeets 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 be
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 seat:
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properly and their spring pressure must be exact, and the valves
should glide frictionlessly in their guides. Valve timing must be
correct to a hair, All cylinder head gas passages and chambers
must be burnished by hand until they offer no " skin friction " to
the incoming and outgoing gases. Every shaft and bush in the
engine must be a perfect fit, dead true, with no friction or play.
Experiments must be made with various ignition timings, and
the carburettor tuned for speed. Gear ratios must receive the
most careful consideration, and finally the machine must be put
into condition suitable to house so worthy an engine.

It is all a question of having real mechanical aptitude, plenty
of courage, a good workshop, and making the best use of all of
them. Hours. of laborious work are needed to put a machine into
real racing trim, that is to say, to be prepared for seriously chal-
lenging machines of the same class holding speed records. Another
point to remember is this. Out of a batch of, say, 100 engines,
‘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 spite of this, however, many
young amateur enthusiasts are very successful. ‘1

CHAPTER VI

FAULTS: THEIR LOCATION AND REMEDY

‘Tur four tables given on succeeding pages enable faults to be
Tocated readily by means of a system of elimination, ‘The experi
enced driver can narrow the possible causes of trouble to a very
Sinall field almost immediately. Troubles, however, are now 80
tare that little heed is paid to them until they actually arise.
But it is advisable to be prepared for all contingencies. The
chapter dealing with the engine should have given the reader a
general idea of what troubles to expect. Remember that 1 A.
CHANGE OF PROPERLY PROPORTIONED GAS IS COMPRESSED INTO
‘TU CYLINDER, AND A SPARK OCCURS AT THE RIGHT IMU, 1012
ENGINE MUST FE. It cannot do otherwise, ‘Troubles are
usually due to faults either in (1) the ignition system, (2) the car-
burettor, (3) the engine mechanism itself. Tn tracking down the
origin of engine trouble, it is highly important to make a mental
note of the symptoms displayed immediately before the engine
‘gives up the ghost.” ‘This should greatly 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 be replaced, by the way—but calmly reflect upon the prob-
fable cause of trouble and act accordingly. It may be mentioned
that « complete engine stoppage is usually more easy to rectify’
than a partial one. We will now deal with some of the principal
troubles and their remedies, starting with ignition troubles first,
as they are by far the most frequent. 'The symptoms of any
particular trouble may, of course, apply to other troubles, but
particular trouble always produces definite symptoms,

IGNITION TROUBLES
Pre-ignition

Symptoms. Sudden stoppage during hard work, either with
‘a very dirty engine or a new sparking plug. Probably knocking
Occurs. Slight bouts of pre-ignition are often confined to hill
work; the engine starts knocking and ceases work at once, In
some eases it ix duc to overheating alone, and the engine will
restart immediately after cooling, In others it is due to running
with spark too far advance

‘Remedy, ‘This varies with the cause. If due to carbon deposits,
decarbonize ; otherwise clean or renew sparking plug. If due
to overheating alone, allow to cool and give more oil. Verify
magneto timing.

97
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‘Wet Plugs
Symptoms. Misfiring or stoppage of

shorting through water particles,
Remedy, Dry plugs and wrap terminals with insulating tape,

if 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
Symptoms. Great difficulty in starting but no trouble once

started.
Remedy. Reset points with gauge.

Bad Condition of Contact Breaker Points
Symptoms. Misfiring or cessation of work.
Remedy. Adjust “ break” and clean contacts. Make certain

that contacts close properly.

Rocker Arm Sticking
Symptoms. Tnregular firing of engine due to rocker arm of

contact breakersticking. This arm has a small fibre bush bearing,
and in damp weather this occasionally swells and causes the rocker
to stick intermittently.

Remedy. Remove bush and carefully ease it with emery cloth
orafile. Do not oil it, ‘This will produce further swelling.

Broken Contact Spring.
Symptoms, Sudden and completo stoppage.

emedy. Replace spring, or effect. temporary repair with a‘small elastic band. » =
Insulated Contact Points

Symptoms. Engine cannot be started. Tnsuilation is caused
by dirt or oil. Tb is a common practical joke to place a slip of
paper between the points ; this insulates them also.

Remedy. Clean and reset points, or remove paper slip with as
mild language as possible.

Loose Contact Points
Symptoms. Intermittent misfiring, TLooseness discernible to

eye on scrutiny.
Remedy. 1 the platinum itself is loose in screw, get the rivet

soldered tightly in place by a jeweller.” If screw is loose, tighten
up lock-nut.

LS.

inder concerned due to
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Weak Contact Breaker Spring
Symptoms. Missing at high speed after big mileage.
Remedy. Renew offending article.

Magneto, Loss of Magnetism
Symptoms, Great difficulty in starting unrectified by all ordin-

ary adjustments, Engine runs fairly well at speed, but poorly
at low speed.

Remedy. Send to makers for re-magnetizing,

Condenser Broken Down
Symptoms. Misfiving or stoppage with heavy sparking across

the contact-breaker points which are rapidly pitted and black-
ened. If a magneto suddenly starts eating up the platinum
contacts, suspect a faulty condenser immediately.

Remedy. Return to factory.

Magneto Insulation Broken Down
Symptoms. No “* juice ” anywhere.
Remedy. Send back to makers.

Defective High Tension Cable

Symptoms. Occasional misfiring due to rubber on cable becom-
ing burnt by contact with hot cylinder, or rotted, thereby causing
defective insulati

Crossed Wires
Symptoms. Usually the engine fails to start though inspection

reveals a spark at each plug. Explosions may occur in the
silencer, or the engine may backfire.

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

Slipped Magneto Timing
Symptoms. Very sudden stoppage after running perfectly. It

the sleeve lock-nut on the armature shaft works loose, the timing
may slip, but it rarcl ppens, and cannot) possibly happen on
the 7-99 h.p. engines. mptoms are unmisti

Remedy. Re-time and do up nut securely

Defective Carbon Brush
Symptoms. Rank misfiring ov stoppage due to beads of water

or grit between the contac
Remedy. Clean slip-ring and see that the carbon is not broken

or cracked. Also see that brush is held down by the spring
properl
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Incorrect Magneto Timing
Symploms, If too far advanced, inflexibility of engine and

pronounced tendency to knock at the least provocation. If over
retarded, great loss of power with explosions in exhaust.

Remedy. Re-time magneto with vernier adjustment.

Broken Ignition Cable
Symploms. ‘Those of incorrect timing in the direction of late:

ness, producing loss of power.
Remedy. Obvious. ‘Temporary repair-may be effected by.

securing cam-ring on three-quarter advance position, and running
on fixed ignition.

CARBURETTOR TROUBLES
Punctured Carburetor Float

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

remedy. Immerse the float in boiling 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 small 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 another spot of solder in an appropriate posi-
tion ; otherwise the float will tend to bind on its spindle in the
carburettor,

Water in Petrol
Symptoms. Intermitte ring occasionally bad enough

to cause a stoppage, and “ popping back.”
Remedy. It trouble does not, rectify itself, drain tank, clean

‘gauzes, and refill tank.

Choked Jet
‘Symptoms. Misfiring or stoppage.
Remedy. If a choked jet is suspected, take out the clutch and

‘open the throttle wide for a few seconds. ‘The extra suction
concentrated on the jet by this violent acceleration will often
clear the jet. Failing this, remove and clean, or insert a spare.
A jet should be cleaned carefully indeed. Blow through

AND REMEDY 101: THEIR LOCATIONAULITS

oriflee hard and see whether this removes obstruction, If it does,
loave the jet alone afterwards.

Jots Wrong Size
Symptoms. Indifferent general performance of engine,
Remedy. Tune the carburettor (see page 83).

Incorrect Petrol Level
Symploms. Mf too high, petrol will slowly drip from jet orifice

‘and issue from bottom of spray chamber, and overheating and
high petrol consumption will ensue. If too low, the engine wi
be difficult: to start, and will run best at high speed, but never
develop full power.

Remedy. ‘Readjust by moving the float slightly upwards on
its needle, First see that the carburettor is“ square” with the
engine. If tilted, the petrol level will be altered accordingly.

Needle Valve not Closing Properly
Symptoms. ‘They vary from mild to profuse flooding of the

curburettor, ae

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 renow if it is so. Verify float action.

Choked Petrol Pipe
Symptoms. Engine runs well at small throttle openings but

weakly at speed and when hill climbing. Moreover, the car-
burettor cannot be flooded instantly.

Remedy. Remove and clean.

Sticking Carburetor Slides
Symptoms. Exratic behaviour of engine and uncertain response

to control movements.
Remedy, Dismantle, clean, and adjust until they work up and

down freely.

Choked Air Vent in Petrol Tank
‘Symptoms, ‘This can easily be mistaken for a choked petrol

pipe, there being, of course, insufficient fuel supplied to the car-
burettor owing to a partial vacuum caused by petrol displacement.

Remedy. Obvious.

Defective Control Cables
Symptoms. Control cables may be slack, broken, or stiff. In

any case the engine will not respond correctly to the control lever
movements, and erratic running will result.
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_, Remedy. If slack, take up the slack with adjusting screws ;
if broken, renew or repair; if stiff, remove frayed portions and
grease, or if necessary, renew.

Petrol Spraying from Air Intake
Symptoms. Self explanatory. Wet petrol is blown against the

hand held to the air intake. It is occasionally accompanied by
loss of power, overheating, and heavy fuel consumption.

Remedy. It engine runs well do nob pay much heed to this
trouble, It occurs to a certain degree with 90 per cent of the
petrol engines on the road. If the phenomenon is #0 marked ax
to impair running, renew the inlet valve spring.

Air Leaks at Induction Pipe
Symptoms. Difticulty in starting, slow acceleration,

of engine to take full air.
Remedy. Bind with adhesive rubber tape, or better, use a

jointing compound.

Carburettor Ablaze
Symptoma. Horribly obvious.
Remedy. Instantly switch off petrol 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
disastrous effects should then accrue. If, however, any delay is
made before taking action, the flames will spread to the petrol
tank, and if that ignites it will be fatal for the machine. When
the fire is quenched the rider should ascertain the cause, and take
such action as will prevent a recurrence, Common causes are
petrol dripping on part of hot exhaust system, an clectcica! short
circuit, and sticking inlet valve causing a blow-back of burning
gas into the carburettor.

ENGINE TROUBLES

ability,

Gummed-up Piston
Symptoms. Impossibility of turning cold engine over fant

enough to fire.
Remedy. Prime.

Seized Piston
Symptoms. If, when travelling on the road, the machine pulls

up suddenly for no apparent reason, piston seizure can be sus-
pected. If the rider is travelling fast when this occurs, a violent
skid will ensue, which should be corrected by instantly declutchin
and tuning into the skid,

Remedy. After the cylinder has cooled down pump sufficient:
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nil into the engine to produce a smoky exhaust, get the engine
forstarted and proceed quietly until the machine can be examined
by a competent mechanic.

Sticking Inlet Valve
Symplome. If stuck permanently open, there is no compression

nd violent puff-backs can be heard emerging from the carburettor,
jomotimes accompanied by smoke or flame, or the carbu
may bo even get on fire, Tf occasional sticking occurs there is loss
of power and the foregoing symptoms disappear and reappear.

Remedy. Clean valve stem and examine spring. If weak,
renew.

Wrong Valve Clearances
Symptoms. Loss of power, noise.
Remedy. Reset (as described in previous chapter) with gauge.

Piston Rings Stuck in Grooves
Symptoms. Loss of compression, hot crankease, hissing heard

in crankease.
Remedy. Remove and clean grooves. If piston rings are

discoloured, renew.

Exhaust Valve Stuck Open
Symptoms. I partial, loss of power, explosions in silencer 5

ifjammed completely, no compression and cylinder ceases firing.
Remedy. Remove valve and examine seat for particle of grit

that might prevent valve seating properly. Also inspect for dirt
in guide, binding valve stem, no valve clearance, broken spring,
wrong valve lifter adjustment, and anything likely to prevent
the valve seating itself.

Insufficient Lubrication
Symptoms. If slight, weak running, especially on gradients,

with tendeney for pre-ignition. If gross, dreadful knocking,
marked overheating, terminating in a partial or complete seizure,

Remedy. More oil or better quality oil.

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

ab speed.
Remedy. Fit a new bush (see page 86).

Leaky Valves
Symptoms. Poor compression, power unsatisfactory. Inspec-

tion reveals pitted faces and seats.
Romedy. Grind-in.
(63014)
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Loose Bearings
Symptoms. Gradual

noises, A tight en;
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power decline and development of rattly
gine (not an engine full of alcohol!) shouldemit the following noises only, viz., click of the valves, suck ofair intake, and puff of the exhaust. If in addition to these noisesrattling looseness becomes audible, the bearings are in a badstate.

Hemedy, Give the machine a complete overhaul.

Evrncr

No petrol at jot.

Spark at points of plug —|

Carburetor
floods
when "tickled ”

No spark
at plug

TABLE 1
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‘Spark at torminal

Prony Cause
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|Air vont in tank choked
Air lock in petrol pipe
[ghee petfl pipe
No petrol in tan
[Petrol cock closed
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i leak
[LWrong setting of carb, lovers
Closed throttle
Controls failing to work
Magneto timing slippod
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FAULTS: THEIR LOCATION AND REMEDY

TABLE ig

Exore Srors
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—Carburettor 0-K. —|

Good
compression—|

|_carburottor defective—|

Bad compression

Primary Cavi
trol tap

‘Tot choked
No petrol
Peusol pipe chokedFlost seed stor
ISair went in tank closed

nder-Lubriestion
[Esso vale o
|—Overheat“Detective controls
(Wales spring broken
Air leak
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Valve cotter broken
Wrong timing

—Carburettor flooding,
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[—Vaive etter urn[oi “p|=Rtings broken
ag en

Valvo guid tiracked piston
Cracked gudgeon pin
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TABLE 11

Exere Rows Bary
Pantary Cavs

Wrong valve clearance

Eyvrer

—Constantly ——|

ak valve spctao highLoss of powor——|

‘Worn cams

'Intermittontly —|—Valvw guide tight
‘Partial petrol stoppage

; nition too far advanEngine knocks SE ioubenasay

rene ne ER a
oan

‘Weak mixture
ular spare —l Temporary short

al petrol stoppage

Mistiring.

t

‘TABLE IV
Exon® Srors pux 70 Iaxrmi0n

Erreor Pantany Cause
Short circuit

| “Stuck contact breaker
Dirty contacts
|—Loose contacts

Broken earbon brushes
|-Brokon contact broals

ees 
|—Sheared contact bre

Non 
| Detective condenserplug ——| '—Breakdown of instlation

No spark at magneto—|

poted plugL speck at magnoto—|—Slipped magneto timing
ngSele(Cart. cable detached

CHAPTER VII

<G COSTS AND TOURINGrr

IW this chapter we will consider briefly the expenses connected
With motor-cycling, and thereafter we will discuss some matters
wlating to touring. Every m we-cyclist, sooner or later, has a
dosire to extond his field of activities. He becomes tired of con-
Alantly wandering over his old routes, which are usnally confined
to a radius of about 50 miles from his home, and he wishes to set
out on @ long distance tour, either in this country or abroad,
Vor tho present let us deat with running costs.

RUNNING COSTS

Gost of the Machine. ‘This is the principal cost of motor-cycling,
twpresenting as it does an initial outlay of some £50 or more,
wocording to the type of machine purchased. But remember
this {s really an investment, and the expended capital can be
twoovered minus a certain sum representing depreciation on selling
the machine.

Depreciation. ‘This ugly item is an added reason for purchasing
{reputable machine in the first place, for such machines always
fommand a fair market price. Tt is a hideous fact, but neverthe-
Jon true, that the purchaser loses at least £5 in removing the
iachine from the shop window. From that time onwards the
tmachine can no longer be regarded as new. It stands to reason
that depreciation depends mainly on the way the machine is
opt, but it also depends largely upon the age 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,
twnless the rider intends to stick to the machine until it is thor-
oughly worn out, it usually pays to sell after a couple of years’
viding. ‘The vendor may then reasonably bope to recover at
Joast 60 por cent of his capital expenditure. Tt the machine is in
sound condition, and the appearance is still good, he may get
back as much as 70 per cent. In reckoning the cost of motor-
cycling, this factor must be taken into consideration. Reckless
‘or careless gz and general neglect of the machine cause
dopreciation to be very rapid, and motor-cycling becomes a
contily affair.

Cost of Licences. ‘This has been already dealt with in Chapter
11, It represents a very fair outlay to the motor-cyclist, and is
miher disproportionate to the damage done to the highways.
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However, under the present system of taxation, it must be faced
cheerfully.

Garaging, Keeping a solo motor-cycle at a public garage costs
about 2s. 6d. a week on the average, or £6 a year, and a combina-
tion an extra shilling a week. If circumstances permit, it is well
worth while erecting a cheap shed or buying a portable and
collapsible shed ready-made. Overhauls can then be carried out
in perfect seclusion and, moreover, no objection can be 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 economy. Speaking generally, however, a 23 h.p. or 3}
h.p. machine should have a full 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 should do at least 60 m.p.c.,
and an 8 h.p. machine at least 40 m.p.g. with sidecar. Ridden
solo, these two last-mentioned machines should have a still sinaller
Ee erro: 5

sumption. me quart of oil should suffice for a mileage
of at least 500, with considerate driving of a solo machine up to
3}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 8,000 miles, A certain amount of luck enters
into the question, for a severe gash due to a piece of broken glass
may practically ruin a new tyre ; but this rarely happens. Some
wonds on tyre maintenance have already beon given in Chapters

and V. When buying new tyres it always pays toand nothing but the bests ye pee so eh ete
Sparking Plugs. Quality here again is important. Cheap

plugs give poor service, and soon want renewal. Buy plugs as
Tecommended by the makers. ‘These should only neod annual
renewal,

Buying Carbide. Always purchase carbide in 14 1b. lots; it
is infinitely cheaper than buying it 11b. 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 electric lighting sets (Magdyno) is negligible.

‘TOURING,
Dress. Tong distance touring requires careful preliminary

consideration regarding dress if any enjoyment is to be derived
from the tour—or rather if acute discomfort is to be avoided.
‘The all-weather motor-eyclist has to cope with every variety of
heat and cold, wind and wet. For short distance runs dress
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does not matter much. All that. is required is protection of the
clothes and eyes from dirt. Clothing for this work is left to the
rider's fancy. Some go about clad in flying suits, helmet, and
vo on. Others go about dressed in riding breeches, leggings, and
‘a bright coloured Béret. Al this is question of individual taste.
But where touring is concerned, the rider must have plenty of
warm waterproof clothing, and goggles should be worn. Con-
stant and prolonged exposure of the eyes to cold and dust. pro-
duces chronic inflammation, and is thoroughly bad for the

Goggles. Regarding goggles, the first consideration is the
question of splinter-proof glass. One never knows when his
machine is going to be involved in a smash, and the worst con-
ceivable disaster would be irreparable damage to an eye or both
eyes. Is it worth risking blindness for the sake of a few shillings ?
No, of course not. ‘Therefore, buy either “ Triplex” goggles or
some type guaranteed ungplinterable. ‘There are many designs
of goggles 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 to
the eyes. Rubber type goggles are apt to be rather offensive in
hot weather; otherwise they are very good. We will leave the
selection of goggles to the reader's discretion. Some riders detest
goggles, and no printed words will ever induce them to use them,
If no ill effects are produced to the eyes, there certainly seems no
reason why goggles should he used, but when very high speeds are
indulged in neglect to wear goggles is dangerous. Apart from
the question of seeing at. very high speed, a stone thrown up, or a
fly entering the eye, at 70 m.p.h. ean cause excruciating agony,
and will probably result 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 got plenty of satisfaction under
all conditions, This is, perhaps, true in the ease of a certain class
of rider, but not for the majority. ‘This type of motor-cyelist
keops himself warm through sheer excitement, 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 coat; and leggings, the latter either buttoning up
the sides, or lacing. Most accessory dealers sell this type of
apparel. ‘They ate, however, rather clumsy, and apt to get torn
‘and become generally dilapidated looking. A far more satis-
factory garment is one of the surplus R.A.I. Sidcot flying suits
with fur collar, that can be obtained for the modest sum of about
three guineas, Better still, get a leather coat and trousers to
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match. No definite instructions regarding apparel can be given.
It is all « question of taste and money available.

Headgear. A tight-fitting cap is the most suitable headgear for
normal motorcycling purposes. If predisposed to blow off, it
may be reversed, that is, placed peak to the rear. Many riders
are inclined to dispense with headgear altogether. ‘This is all right
provided that the hair js not liberally swamped with hair grease.
Tn this caso dust and grit accumulate horribly. For long distance
touring, in cold weather, the helmet is unchallenged ; it keeps the
ears and face warm and free from road dust. For competition
riding (reliability trials excluded ) the crash helmet is essential,
Tn all track racing it is compulsory to wear such a helmet.

Gloves. ‘The problem of keeping the hands warm and at the
‘same time enabling them to fluger the controls sensitively is a
difficult one. Many fast riders prefer to do without gloves, saying
that they would rather have the finger tips cold than run the
of being cold allover, Woollen gloves are dangerous, as they may
open the throttle by catching on the lever when removing the
hand to change gear, Gauntlets keep out the cold, but spoil the
sensitiveness of control. An attempt to solve the glove difficulty.
has been made by several firms who market a rubber muff which
fits over the handlebar grip and controls. ‘This idea is very sound,
and should the rider experience great discomfort through cold
hands ho cannot do better than obtain a pair of these muffs.

Preparing fora Tour. If the reader is contemplating an exten-
sive tour, and is a member of one of the Associations mentioned
in Chapter II, 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 society, if requested to do so, will obtain the member's
Passports, carnets, or tripliques, and thereby climinate the
necessity for leaving deposits when visiting a foreign country.

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 seale Ordnance Survey maps are
the best, as they show all contours, and the route may be chosen
#0 as to avoid all the worst gradients, unless the tourist wishes
to include all the fine view points, and then, of course, he will
select the hilly roads, ‘The tourist, ifvhis time is limited, should
split up the route into sections, allotting so much timo for each
section. He can then run to a definite time schedule. For long
distance touring in the United Kingdom, the Michelin guide is of
great value, giving as it does all particulars regarding hotels,
repairers, and other useful information.
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spares. There is little need to carry more than a repair outfit,bis P, complete toolkit, spare plugs, spare tubes, spare chaing and
links, one spare valve complete with spring, washer, and cotter,
and & complete repair outfit for tyres, as before mentioned.

Luggage. For touring purposes, it is obviously senseless to
burden up the machine with luggage. Carry on the machine 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 senso.

Taking the Machine Abroad. ‘The triplique, referred to pre-
viously, enables the owner to travel 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.0.U. and A.A, to members
and non-members, whereby the highest continental duty payable
sullices for all the countries forming part of the convontion.

Tnternational Travelling Passes (duration, 12 months) are also
issued, enabling the holder to travel in all countries which are
parties to the agreement, without obtaining the special licences
or carrying special numbers in each country as hitherto. ‘The
Customs Pass concerns the customs duty payable; the ‘ra-
velling Pass is exclusively « licence for the machine and driver

Nine longer necessary for the tourist to be examined by a
forcign official, to obtain 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 a black background. ‘This plate must be illuminated
by night. obits

Continental Rule of the Road, ete. As a general rule Keep to
the Left and Pass on the Right in Austria-Hungary, Portugal, and
Swed i

! eneral rule Keep to the Right and Pass on the Left in
Reign "France, Germany, Tolland, italy, ‘Russia 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, Most

jelgian roads are very bad.2 Lighting-up time ia France is 15 minutes after sunset, ae
number plates must be illuminated. “French rosds are, on the
whole, good. Cars and motor-cycles entering Paris are stopped,
the petrol in tanks measured, and ovlroi duty charged.

‘The roads in Holland are generally good, but narrow and
winding. No special limit is fixed on country roads, but motorists
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can be prosecuted for driving to the cor diroads are closed to motor trafic. reamon Senger? poe
The general rule of the road in Italy is to keep to the right, but

itis frequently reversed in many districts and towns.
Eres beeen fo Eee of Central Italy the roads are good

al mexcellent. In the Southern P1 tlray yoseae ea finy ethane ners emacs a SSA
CHAPTER VIL

BUYING AND SELLING AN OLD MOUNT

Buying a Second-hand Machine. ‘The inexperienced hand must
proceed warily when contemplating the purchase of a second-hand
motor-cycle, Preferably he, or she, should get the assistance
and advice 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 are plenty of
first-rate bargains to be had, but at the same time there are
numerous machines offered for sale at prices oub of all proportion
to their real values, and nota 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 manu-
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 perusal of the advertising columns of one of the
leading motor-cycle papers should give a fair estimate of the
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 scrutinize
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. Carofully examine the condition of the whee!
bearings, tyres, accessories, and tools. If the machine is sidecar
outfit, examine the points of attachment, and state of sidecar
springs. Do not. be influenced by the owner's assertion that
everything is O.K, Examine everything yourself, and verify
his statemonts. Having satisfied yourself that the machine is in
vory fair condition, proceed to test the engine,

‘Testing the Engine. Begin by turning the engine over com-
pression and noting the resistance offered. If the engine has
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perfect compression, it should be possible for the kick-starter pedal
(if such is fitted) to bear the weight of an average man for several
seconds on full compression. Carefully note the result of this
test, and if the compression is found to be bad, ascertain why it
is so. Remember that some engines are designed for low com-
pression (especially those of the horizontal twin type), and thero-
fore negative results from this test will prove nothing. Now
rotate the engine several times with the exhaust lifter raised,
and see whether the engine sounds tight. If there is any sugges.
tion of clanking or rattling, the bearings are not in good, in fact,
Probably very bad, condition. Ask permission to remove the
exhaust valve, and examine the faces of both valve and scat.
Note whether the valve is pocketed (refer back to Fig. 88). If

“it is so, it indicates cither carelessness or old age, or both, and
Your views about other parts should be tempered accordingly,
‘The valve gear mechanism should be exposed, and the wheels
and cams carefully examined. Tf worn, they will require renewal.

‘The condition of the piston and cylinder can only be gauged
by experience, but if detected (piston will slap " in cylinder when
engine is running), the price of the machine should be carefully
weighed, for piston “ slap" is by no means a minor defect —it is
usually indicative of an oval cylinder, necessitating regrinding
of the cylinder and a new (over size) piston. Unless all other
parts are in exceptionally nice condition, it is best not to purchase.
Remember, however, that an alloy piston is loosely fitting when
cold, and this must not be mistaken for the bad fitting of a cast-iron
piston in its cylinder.

Trial Run. After the preliminary inspection the purchaser
should insist on a trial run. In the case of a combination, the
owner will probably ride in the sidecar ; otherwise he will probably
demand a deposit to ensure a bona fide transaction, On this run
the behaviour of the engine should be observed when running idle,
accelerating, running at top speed, and last, but not least, when
hill climbing. After a short run the erankease should be felt.
If hot it denotes serious gas leakage past the piston rings, Care
fully note whether any noise beyond that of the tappets and valves
is audible. If 50, do not buy.

A Warning. ‘The reader is advised to make quite sure that the
vendor is the real owner of the machine, for if he purchases
and subsequently the machine is claimed by the real owner, ho
must return the machine to the lawful owner, and has no redress
except the doubtful one of suing the vendor if he has not already
decamped.

Selling a Second-hand Mount. ‘The foregoing information
indicates roughly the questions likely to be asked in the disposal
of a second-hand machine, and before attempting to sell the
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both exter-chine it should be put into reasonably good order ©
hally and internally. As such it will command a higher price
than if the defects are left unremedied, and will avoid irritating
correspondence between the parties concerned in the transaction.

elling Sev" ¢ to sollh an Agency. Several firms undertake to s
ona machines, the procedure in most cases being to value

nd to allow the agent a commission on that price.
Suet Ane 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

jealt. with,
i vertising in Trade Paper. ‘This is usually anfT, on of selling, because the trade papers classify 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 previously mentioned) to see
comparative prices. ‘The fact cannot be ignored that a prospec-
five purchaser of second-hand machine buys either Motor
cyeling, the Motor. Cyetist Review, or the Motor-Cycle, and this

me ling is advocated.ee in the daily or local press is also an execllent
r ling.Tr sacar ge toda ot hocrales piven in Chapter II (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 ran
upon part payment.



CHAPTER IX

LEGAL NOTES

‘Dros logal matters regarding licensing and registration havingbeen disposed of in Chapter II, it remains to deal with questions
concerning breakage of the law. It is wise to remember that in
all cases of accidents or of legal trouble, the legal departments of
the Automobile Association and other road organizations aro

. always ready to assist members on roceipt of an S.0.8., and to
give free logal defence in the case of certain offences. ‘The follow-
ing information is given because in law “ ignorance is no defence."

‘What to do in Case of Accident. ‘The first thing to do in caso of
accident is to obtain the names and addresses of at least. two
independent witnesses who are likely to assist your case. Carefully
jot down on paper all particulars of road width, place of accident,
Your speed at time of accident, whether horn was sounded, and
all other particulars relating to the accident. Remember 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 signed statements from both parties, both for perusal by
police headquarters and for the benefit of the insurance companies
concerned. 4 full truthful statement must be made. Anything
withheld will react unfavourably against the driver later on. If
‘4n injured person is likely to make a claim, an independent medi-
cal man should be called to examine him and make a report. Do
not engage in any correspondence without legal advice, or if this
is not taken, make clear that all your statements in the letter are
made without prejudice to your case; and refrain from making
statements either at the time of accident or afterwards, which
might be construed as admission of liab ‘Never offer money
to the injured person, for motives of sympathy are often construed
into admissions of logal ability.
_ Name and Address. ‘To anyone 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-eyelist to stop, and so may a constable in uniform, or aman
fnfanediby eS EG Ls

n order yp should never be ignored. ‘The signal tostop should be made as already noted on page 44. =
6
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Endorsement of Licence. All convictions 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 ean obtain a clean licence
at any time for the fee of 5s., provided that he has not, during «
continuous period of not less than three years, had any convietion
endorsed.

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

1, Driving to the common danger.
2, Fxceoding the speed limit.
3. If anyone injured, indictment for causing 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 Highways Acts.
‘Warning of Approach. It ix compulsory to give audible warn-

ing of approach whenever it is necessary, Failure to do so
renders the driver liable to conviction for driving to the common
danger, and to an action for negligence if anybody is injured as a
result.

Exhaust Cut-out. It is illegal to use an exhaust ont-ont, or
any contrivance enabling the exhaust gases to escape into the
atmosphere without first passing through an effective silencer.

Arrest, ‘The driver is liable to arrest by a police constable
(whether in uniform or not) if he refuses to give his name and
address, refuses to produce his licence on demand, orif hismachine
does not bear the identification (registration) mark.

Rules Regarding Number Plate. The driver of a motor-cycle
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
may be charged with aiding and abetting.

Illumination (see also Chapter 11), ‘The driver must always
comply with the existing lighting regulations ; otherwise he may
be summoned. 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, or

1. When any alteration is made to the vehicle.
2, On sale or change of ownership.
3, On change of address.
4, When yehicle is broken up, destroyed, or permanently sent

out of the United 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. For certain minor offences, such as
using a motor-eycle with an expired licence, a Council may some-
times under the Roads Act, 1920, write to the offender saying
that they will stay proceedings provided the delinquent hands over
4 certain sum, usually equivalent to the fine that would be im-
posed. Unless the motor-cyclist is sure of his case it is best to
fall in with such an arrangement.

‘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
registered owner of tho motor-cycle 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 “ Guilt,
in Courts other than Metropolitan. A right of appeal lies against
an order disqualifying any person from obtaining a driver's
licence.

it the speed limit hasSpeed Limit. Many riders believe tl
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 limits of 8 or 10 miles per hour are fixed in certain towns
and villages. ‘These must be strictly observ

Leaving the Machine. A motorcycle may not be left with the
engine running while the owner is in a shop, however short the
period.

1928 SUPPLEMENT
1928 A.J.S. range is designated by the letter K. ‘There are

models marketed this year, three of which, vitny K-12, K-10,
‘ind K.7 are entirely new productions and were introduced to the

al public at the 1927 Olympia Exhibition. ‘These three
Inodels are of special interest and are deserving of description
in some detail, Model K.12 js the “ baby ” of the AJ-S. range,
while Model K,10 represents the opposite extreme, ‘The fins
mentioned machine has a 245 ec. engine installed, and is a per-
‘ect miniature in all respects of the 848 c.c. model.
‘cine introduction of this lightweight model heralds the entey
of the firm of A. J. Stevens & Co. (1914), T4d., into a new fleld,
While the production of the camshaft models represents nearly
the last word in high efficiency racing machines, and they should
have a strong appeal to all sporting riders. In view of the fact
that the other models have specifications differing only in minor
‘tails from the 1927 ones, we shall not deal with them at length;
On the table overleaf will be found interesting and useful abridge

ifleations of the whole of the 1928 range. Before dealing
ith Models K.12, K.10, and K.7, we will describe the detail

improvements in design which are common to all models.

DETAIL IMPROVEMENTS IN DESIGN
Engines. ; ve beer igmed toines, All the A.J.S. power plants have been redesigned

tain extent. ‘The new cylinders and heads are more heavily

(Brom the * Motor Oyete
Fra. 52.

nD Jc. 63—New Onmonr ‘Tarver
1 hore ESOD wiGowes Mane ox Two Pants

19
e430)
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finned than were Previous examples, and this results in conesiderably cooler running engines owing to the more raid dissipa-tion of heat which occurs with those extra heat-radiating surfaten‘The familiar bridge-picce , turn-buckles and long bolts formerly.Used on all A.J.S. engines for holding down the eylinder barreland cylinder head to the crankcase have now been discarded in,favour of the more orthodo:% form, where four studs and nuts boltthe cylinder base firmly to the crankcase. "The head is attachedto the oylinder by the same method, ‘This applies both to overshead and side-vaive engines througho!

On all except the overhead camsl
bearings are now provide
having shown their undis;
end bearings, however,

mut the range,
haft machines plain mained, the experience of the last year or soputed supremacy for this purpose. Bige

are of the roller pattern, long rollera of
very small diameter being
used, a type of bearing
which, after a long course
of oxperimental and re-
search work, has been found.
to function excellently.

On the push-rod O.FLY.
engines the overhead gear
has been modified, Larger
bearings are provided for
the rockers, which arefitted
with grease gun nipples,

mike Mowrcyeter) and the rocker standardoo eT ag ges aoa may beMio, Gu Siias S4ppuE iio Ox 422. Seem "by “oorematne Figs,
5 and 52, which illustratelast year’s 3-49 .p. engine (F1.) and this year's model (KO),Oll-tight tappet: guides of the type shown in Fig. 63 are nowNtted and they are very effective in preventing pollution of theerankease exterior,

Frames. These remain unaltered, except in that the chain-linehas on the higher-powered machines been widened to permit oflarger section tyres being fitted and a lower saddle position hasbeen provided for, ‘The new form of saddle mounting is illustratedin ig, 54,
‘The saddle used on all models is tl

suspension, ‘The front is hin,
springs are attached to what is
tank tube, no underframe or se:
being used.

Gear Ratios. Gear ratios on the 7-09 h.p. passenger outfitsremain the same as for 1927. On other models, however, the

‘Terry with three-point
ed to the top frame tube, and the
virtually an extension of the lower

~at pillar according to usual position
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ratios have been altered slight!
raised, in others lowered.

Full particulars with regard to the new ratios are given in the
table on the previous page

- In some cases they have been

‘Tyres, Larger tyres are now fitted, On the passenger
models in place of 26 in. by 3-25 in. tyres, tyres measuring 26 in,
by are now provided. ‘These aro the langest size tyres
used on Next in order
20in. by Sin. which are fitted to models K.
remaining models, with the exception of K.5, I
with 26 in. by 3-25 in. tyres. Model K.5 has tyre
while the lightweight mod
by Sin,

Lubrication. Mechan’
are now fitted to all m
mechanical pump is opt
shaft machi
sump ” pr

size come covers
6, K.7. The

12; are equipped
in, by 2-75 in.,

, K.12, has tyres measuring only 25 in.

al oil pumps with auxiliary hand pumps
dels except K.5, where the fitting of a
onal. In the case of the overhead cam-

4 new lubrication system working on the “ dry.
ciple isemployed. ‘This system is described elsewhere.

THE 2-48 h.p. LIGHTWEIGHT MODEL K.12
‘This newcomer to the A.J.S. range has a specification as

follows:
ENGINE. design and manu

(85 x 75mm. bore and stroke, 248 ¢.
detachable head, aluminium

ture. Single Cylinder
. capacity), fitted with

iston, roller bearing big end of
connecting rod. Mechanically-operated si le valves, Ad-

table valve tappets. Efficient cooling. Enclosed valve lifter.
Carpunerror. Binks.
TANK. 1} gallons petrol, 3 pints oil.
LUBRICATION. Semi-automatic hand pump. — (Mechanical

lubrication, as illustrated, can be fitted to order at £1 extra,)
TonrrioN. Lucas magneto. Handlebar control
Ouanys. “Hans Renold,” Fin. pitch % in, wid Anefileient

shock absorber is fitted to the engine shaft.
CHAIN Gv Semi-enclosed type, giving easy access to the

transmission.
GEAR-BOX, A.J.S. Counter-shaft three-speed gear, fitted

throughout with ball bearings. Operated by an improved gate
change, Ratios 6:1, 10:3, and 15:8 to 1.

Cnvren, Hand-controlied.
25 in. by 3in, wired-on, Duhlop cord y non-skid.

Mvpavarps. Improved design, affording excellent protection.
Brakes. Front and rear internal expanding type. Rear

operated by pedal on left-hand side of the machine. Front by
lever on handlebar. Both are extremely powerful and smooth
acting.

SUPPLEMENT 128

Fre, 55. —Tue 248 nv, Liontwerowr Moput K.12

BereMinceltrn nod performance nt low pce. It ls pried at #41 18, only.

Fia, 66.—Tae 4-08 Mopen K.10
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Forks. Latest
taking up side play.

HANDrEBARS. Semi ‘T-. pattern,
Foorkesrs. Adjustable, allowing the rider to procure the most

suitable riding positi
Sranp, Fitted to rear wheel.

. design, All links are adjustable for

‘Toor, Cases. Two pannier bags, with full kit of tools,
Srarrixa. Improved design foot-starter gives very casy

starting.
ry spring seat No. 2.

exTS, Wheel baso 4 ft.2J in, Height of saddle 261

THE AJ.S. OVERHEAD CAMSHAFT MODELS
‘Two overhead camshaft machines are listed for 1928, Models

K.10 and K.7, the former being of 4-98 h.p,, and the latter 3-49 h.p.,
and their prices solo are £76 15s, and £65 respectively

‘The overhead camshaft machine was first introduced in the
1927 TT. races, and since then has given proof of its efliciency
by winning such important Continental events as the 350 c.c.
Grand Prix d'Europe, the Belgian Grand Prix, the Swiss Grand
Prix, the Austrian Grand Prix, the Brooklands Grand Prix; and
it has also figured conspicuously in the Grand Prix de Nations and
the Ulster Grand Prix.

‘The 1928 camshaft engines are the latest development of the
original T/T. design and retain all the outstanding features.

‘The overhead camshaft is chain-driven and fitted with a patent
leaf spring tensioning device and a re-action damper is added to
steady the drive, which after exhaustive tests has proved to be
the last word in reliability and is undoubtedly the most efficient,
simplest and most silent form of drive for an overhead camshaft.

‘The automatic mechanical lubrication of the engine is on the
“ary sump” principle. A gear-driven double Pilgrim pump
draws oil from the tank on the down-tube and supplies a pre-
determined quantity to the cam box and to the big end. After
lubricating the cams and rocker gear, the oil flows into the chain-
case and lubricates the chain and half-time gears, and then falls
into the sump by gravity. Oil is pumped to the connecting rod
hig end via passages in the driving-side main shaft and web of
fly-wheel, and oil thrown from the big end by centrifugal force
lubricates the eylinder walls and the smAll end of the connecting
rod. Surplus oil flows by gravity into the sump, whence it is
pumped back into the tank, so that oil is constantly being cireu-
lated throughout all the working parts of the engine. Every
moving part of the engine is enclosed, and automatically and
mechanically lubricated. Tt is interesting to note that with this
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system 3 gall. of oil passes through the big end bearing every
fratern fT eetioning at a road sped of 60 m.ph, For very high,
continuous all-out speeds, a pre-determined quantity of oil may
be passed direct to the cylinder walls by the turn of a needle valve.

Other than periodically draining the sump and tank, and
cleaning the filter, instructions re lubrication are—“ Fill the

Fra. 67. Vinw or 498 ar. Oven a se
ne Umng ease eovers ar removed to exyeno the chain driv, to the

Tho timkng (ae aeneto ald os? te Afecal tensioning device

oil tank with oil, then forget lubrication until the tank requires
replenishing.

THE 4:98 H.P. OVERHEAD CAMSHAFT MACHINE.
MODEL K.10

‘The specification of this machine is as follows—
ENome. A.J.S. design and manufacture. 84 x 00 mm. bore
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and stroke. 498 c.c. capacity. Overhead valves operated by
chain-drive camshaft with patent tensioning device and re-action
damper. Detachable head, Aluminium piston. Roller bearings CHAPTER XII
to big end, ball races to main shafts, ball-bearing timing shafts,

Carpunerton. Binks special two-jet racing type with twist USEFUL, INFORMATION

Te OF GRADIENTS‘Tani. 2 gallons petrol. TABLE
Lupmcation. Dry sump. Separate oil compartment holding

J gall., fitted to rear down-tube. feat Por Cont ee aeT@Nrriox. Lucas magneto, Handlebar control, oratient cy aoa
Cuarxs, “ Hans Renold” Extra-strong fin. pitch by jin,

wide. A shock absorber is fitted to the engine shaft. 00 2040
CUAIN GuARDs. Semi-enclosed type giving easy access to i 40 aus

transmission and clutch. 5 1508GxAR-Box. A.J.S. Counter-shaft three-speed gear fitted with ul 35 1320ball-bearings throughout. Operated by an improved gate-change, 20 1050
Guan Ranios. 4:65, 5:64 and 9:16 to 1. Ww ae
CiorcH. Multiple plate. Hand-controlled, 13 660Rear Wiest. Fitted with specially light hub and large rr 887diameter brake drum. ay oe
‘snes. Dunlop cord wired-on. 26 in. by 8-25 in. 2 ts
Mupavarps. Narrow racing type. hh 400
Brakes. Front and rear internal-expanding pattern, Bx- t au

tremely powerful and sinooth acting. Rear operated by pedal us 330
on left-hand side footrest, and front by lever on left handlebar. 6 311

Forks. A.J.S. design and make. Links adjustable for taking ‘oh 293
up side-play. Lower links fitted with shock absorbers. = ane

Too CASE. Fitted on top of tank. s Bt
Sapprr. Terry spring-seat. No. 1 largest size. # 176
HANDLEBans, “TT.” type, 2 1s
Foornests, Adjustable, allowing the rider to procure the most 2

suitable riding position, —
Sranp. Fitted to rear wheel only. .
‘MEASUREMENTS. Wheol baso, 4ft. 64 in, Height of saddle, 28in, UE)

THE 3°49 H.P, OVERHEAD CAMSHAFT MACHINE. Speeds in M.P-H. ‘Time Taken to Cover 1 Mile.
MODEL K.7

‘This model is a smaller replica of the 4:98 h.p. 0.H.C, machine, i 8 minutes
and the general specification of this model as regards equipment a8 ne
is the same as Model K.10 other than the following — 20 3

Enorne. 74 $1 mm. bore and stroke, 349 ¢.c. capacity. 25 4
‘TANK. 1} gallons petrol. oe 1
Cuatns. fin. pitch x ¥% in. wide. 40 1
Gear Ratios. 5-52, 6-78, and 10-31 to 1. 50 q
‘Tynes, 26 in. by 3in. Dunlop cord wired-on. to
Wise Base. 4 ft. 5} in.
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_———————————— oe ‘A moro accurate formula is the Dondy Marshall, in which—
e 7 z oe ‘7 DxSxXNXR
f98282883228 |e LP. = “306,000

5#42282222298 u ‘TYRE SIZE RQUIVALENTS
Pena ithe Sale ? 8, 65 Millimetres = 650 Millimotroes = 26 in,

Se 80 = 700» = 38

oeeanaaseseas |B mo fo 870
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LIGHTING-UP TIME TABLE, 1928 and 1929
(Summor Timo Allowed for)

4
8

12
16
20

Avousr
3 9.16pm. 23
1 LSe san 37

a

Serre

4
28
30

INTERNATIONAL MARKS
‘An oval plates used, the distinguishing marks of the country of or5 consint=

ing of one or two letters, painted in black upon @ white ground.
A Austri GB Gt. Britain & Ireland NL Tho Notherlands
Bi Belgiom GH Greece PPjulgaria it Hungat R RusiaGH = Switzerland «Thalys Rat Rumania
D Germany MO Monaco S$ SwedenE Spain MN Montenegro SB Servia¥ Franco US USA.

LIST OF A.J.S. AGENTS AND
SERVICE

ENGLAND

Aouxr

«AL &W.N, Jepson, Whalloy Road
‘A. A. Lookloy, Hayfield Garage

(H, Harrison
|. H. Henderson, The Garage,

‘Tho Alocster Motor Co., Tho Priory
Phillips Bros., Bircheti Road
J. H. Raynes, Station Garago
(Goo R. Smith, Windermere)
(coe R. Newitt, High Wycombe)
Messrs. Blackshaw & Co.
W. J. Randall, 3 High Street
W, Naslor, The Garage
W, Atkinson, Market Place
W. Homsley, 63 Markot Street
J. W. Gibson, West End Garage
Hurst & Co., Scotland Street
‘Androws, Lid.
Messrs. Kettlowell

(ave, H, Robotham, Clay Cross)
+ Cox's Garage, Lielifield’ Road
1 Goo J. Pruon, Weston super-Maro)
+ Gee Duplex Motor Co., Darlington)
1 born’s Garage, 44 Walton Streot

Cooper Bros., Hed Lion Street

+ (see Duplex Motor Con Darlington)
1 fice J. Chhaictey, Hitchin)
+ GML Ginger, 17 Parsona Streot
{TE Watson, Galgnte
+ Ghar & Waterhouse, 28 Boo! Stroot
+ ANS. Jones, 70 High Btrea
1 TTL Kent! Weat Mount Garage
+ THE, Grasiby, King Btroot

Hi, 1 Be Samer Parade
(wo Ray & Sons, nstings)ce Portland Notoe Ce Mattold)

Kmnporial Oyele Co,, 588, Loven
TH. Dixon, Sah Ge
(i Phillips & Son, Dursley)

2 AMLtbume atotor Agent 5
1B Jouks, Wribbenhall

HJ. Hilder, 22 Sackville Road
Glock Tower Gare
{Goo It. Archdale, Stockton-on ‘Tees)

131
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Tows Acese

Bingley. ©. «Ri Hall, 106 Main Street.
Biokenhead <<! JH. Marston, 60 Arzyla Steet
Birmingham 1 BLd/ Beans, Lad, John Bright Streot

" | Premier Motor C3., Aston’ Road
* 3 F. Whitworth, Ltd., Now Strvot
a If Fi Hallam, $8 Bristol Strwot

1 Tho Highsato Motor Co,, 6 Highgate Road
Bishop's Stortford H. G. Green, 72 South Street
Blackburn J. Walsh, Waltham Garage, Randall Stroot
Blackpool): Sohn Hall, 143 Church Street
Blakeney, Noctolkc | HJ. Pyo, Marston Road Garage
Bodmin, Cornwall « P, Jane, Hrocehte Lane
Bolton”: é

Boston Lines |
Bournemouth — -
Bradford. 4

Bradford-on-Avon ,
Braintree G! Cox, Motor Agent

J. &. 8.0. Shipley, 26 High Gross StreetRippon Biv 20"20fligh
linshall, Faleon Garage

FA. Pine, Taunton Road
JOB, Kilvlnston, Hidorthorpe
‘A.W. Bastock & Co.,Ltd.
GLH, Layne & Co., Tho Garage
F.T. Turpin, 29 Breston Road$5, Fain 201 Cheltenham Road
‘EL, Love & Co., Lid., 21 Park Road
W.HE Chapman, 119 igh Street
F, Allison, Garage
G, Clargo & Co,, Promicr Garage, High Street
(co Marston's, ‘Ltd, Chester)
Gee J. Moflat, Yoovil
tivo Martone, Lid Cheater
Goo F.T. Turpin, Brighton)
Gee, Hi. Tasker & Co, Michbridge)

‘Hobdon_& Sons, St. James’ Strovt
(Goo J. 1, Baliafortls, Ormskirk)
F. Lycott, Market Place
(see Holtby, White & Co,, Bridlington)
B.A. Monvcroft
J. Pilling, Rock Street
I. Haves, Motor Agont

Geo alex Motor Co., Darlington)Hover & Uslow, Kelly ray
lon Road Garage

15 Trolowarren Strest

es 5» Walsall RoadEF, opty dy 4 8 ms Stove
dgond Foundry3.5. A. Dias, 26 Warwick Road
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‘Towe

Casto Hedingham, Esser

Gatleak Bridge, Yorks
Ghatteris, Cambs.Chelmsford 4
Cheltenbam :
Chester
Chosterfiold -
Chichester
Chippenham
Chipping Norton

hued nr BealOironcestér iClacton-on-Sea i
lay Cross, Derbys.
Olevedon

jolchester
Coleford, Glos.
Consett’ |
Coventry i
Graven Arms
Grosswel a. Mansfield <
Orewe
Gromer, 3
Grook, Go. Durham
Croydon,
Cullompton

Darlington’.
Dartford St
Darwen 5 st
Daventry ¢ ;
Derby
Derchain (Bast)
Devizes

Downham Mm Market °mit 3
Droltwich 5 5
Dudley
Dunmow, Essex |
Durham’!Dursley ‘
Kasthourne

Kast Grinstead
ast Kirkby, Notts

‘ills V.
. H. Briges, Bridge Street

Fawnett &
High Street

London Rona
HL E. Stoo), Ltd, High Stroot
Marston's (Choster) Ltd., Bridge Street
Torvis, Homs Garage

rage, North Strovt
fh & Sons, Stanton)
ll, 19 High Street

|, 156 Barlow Moor Road
F. W. Owen
LF, Edwants, Castlo Stroot
J, Derrett, Orwell Road

Thanet Street
‘Weston-supor-Mare)

hi Stroot‘and Light Car Depot, 119 High Ste
ewland Strect Garago

fotor Engineer

Harper, Motor Eng.
6. Crossfield, Shoffield Road

F, Wooldridgo, ‘High Street
‘Mosrs. Tho East Coast Garage
Gill Bros., 28 Hope Street
‘Allen, Bennett Motor Co., 9-10 Royal Parade
Batton Bros., Motor Engincors

Duplex Motor, Granzo Road
3.€. Beadle, Ltd Spital Stroet
J. Duxbury, aBladktourn Road
Cheshire a Berwick, Shoat Street
HE Palin, Ltd, Bourne Stroe

id Sorrell
14 Bateoure Street
aso oor oud

Meoton dtotors, 41 South Toad
W. J. George, 192 Suargate Street
PD. Watson, Bridgo Road
A. B, Hillaby, Middlo Street
Hunt Bros, Hanbury Rona

on & Christopher, Wolverhampton Street
A. Arohor, Motor Gyole Agent
Smith Ltd., 73 Now Elvet
Phillips & Sons, Silver Stroot

F. Ray & Sons, 47 Soaside Road
Foster's Garage, 32 Cantelupe Road
W, J. Cresswell, Kingsway,
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Tows

Eastwood.Egham 7
smuont, Cumb

Bllrmare Salon «
ambs.

Enfield
Evesham
Ewell.
Exeter; |

Fakenham .
Falmouth |<
Fareham
Fazeley, Statis —-
Folixstowo
Hones Honest

amlingham
Frodsham
Frome.

Gainsborough
Gateshead-on-yni

dyke, Yorks

Great Yarmouth:

THE BOOK OF THE A.

Agrsr

Gifford Motories, 21 Nottingham Road
Egham Motor Co,, 157 High Street
Stout's Garages
JR, Hughes, Vietoria Garage
‘The Walbro Gyolo & Motor Cycle Co,
Howards, 7: Bide
F, Morrall, Motor Agent
W. EB, Line, Ewoll Motors, High Streot
B, Piko & Co, 7 Bath Road

id, Motor ‘Tractors
Markot Streot, Penryn, Cornwall

ighton.
B, Fidgeon, Motor Engineer
Rowe Bros, (Fstowe) Lid, Motor Enginoors

Banos Bros, Motor, Ensineory
, 81-83 High West Street

WW. Ginyton, Motor Gyels Agent
B. MoGrath, Motor En
W. B. Gibb, 100 Northgate Street
N. A. do Cobain, Bridge Street
Girnpion Cyele Co., 28 High Street
St, John's ith (Mlotors) Ltd.,

‘08 Regent Road, Groat Yarmouth
G. Hildred (Motors) Ltd., Hainton Square
Crow Bros., High Street
Slocombe's Garage

©, R, Aloxandor, Ashloy Road
Shaw Bros., Hagley Street
‘he Halifax Motor Ex, Horton Streot
L,, H, Carter, 14 Powell Street
‘Hugains Bros,

Goorgo Palmer
R, Lory. & Son, 16 Wendron Stroct
‘Talbot Bros,, Motor Cyole Agents
Horeford Motor Cow, Led, Biga Strest
J, Bryer, Dragon Garage
Sidney Jones, Clehouger

Wek Engineor
Auto, Engineers

. Engineer.
i Newitt, 67 Easton Strvot
K Whito & Son, Contral Motor Garage
F. Chalkley & Son, Brand Street
G. Earns, Ch Hall Steet

foor's Garage, Motor Enginvers
3, T. Friskney, Motor Agent
Rice’ Bros., Springfield Road

LeithLeighton Buzzard:
minster

Lhitela
Lincoln

Lipliook
Litehamanton

London:
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Aorwr

HL A, Tompkins
G: Nell, Motor Cyele Agent
J. B, Whitlock & Sons, The Garage
H., Welburn, Sanor Street
J, Kennington & Sons, 54 Jameson Street
N. Jordan, 208 Story Street
Nurkett Bros.

G, Labott, 85 Hikh Btreot
Promicr Garago, Markot Stroot
W: Popplewell & Son, Woodbridge Road
E. Brown, Dale End Motor Garago

25 Western StreetW. H, Bowden & Sons,

A, Jackson, Motorhog MMamton's Li Chester)
"F, Glover, Motor Engineer

J. Parker &'Sons, Longpool
Eimondson & Sons
Harry Taylor, Montacu Street
7. Saunders, 60 New Road
Oke Bro
E, MeMillan, High Stroot.
W. J. Johnson & Song, St. James's Stroot,

Erwon, 26 Broad Stroot.
Kingston Services Garages, Ltd, 24-28 High Street
8. Morris, 37 Main Street
W. Hodgson & Sons, Motor Agents
J. Burtorworth, 85 King Street

A. & W.N, Jopion, Penney Street3. Wooldnde, Wostorn Road
D.R.'« Motor Oyole Depot, 20 The Parade
G! Hopkins & Son, New Strvct
A. 1. Greenwood, 89 Guildford Street
Gisios Barnet
W. Chapman, 11 Belgrave Rona
W. Byer & Co, London Toad
W, Warwick, #20 Hinekloy Road
Colmoro Depot, High Stroot
Gorrant & Bonz, 142 Chapel Streot
A. Stratford, Motor Engineer
Scandrett & Phelps, Mill Stroot
D.R. Fox
Lincoln Gyele Co.» Corporation Strvot
W. Wilson, 29 Cnnwick Road
Moss, Son sud Bro. Motor Kngineors
Progress Motor Works
©. Wade, 9, Camden Streot
H, Taylo! & Co., Ltda, 49-93 Sussex Pluco, 8.W.
W. Whiteley, Ltd, Quaon's Rowdy Bayswater W.
Keys Led.) 178 Groat Portland Street, W.l
Wauchopo's, @ Shoe Lane, EC,
A.G, Dive, 1d Brston Hl, S.W.2
Lamb's Ld. opp. Hoe St, Station, Walthamstow,

‘opp. Grent Portland Street, Station, 60. High
Hod, Wood Groen
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Agent

E. ¥. Morris & Co., Ltd., Marmet House,
‘Road, NW.

Selfridge & Co., Ltd,, Oxford Strovt, W.1
Sprosen’s, Lid., 111 Gt, Portland Street, S.W.1

1¢ Vale, Acton, W.3
Burlington Moto »,Olupham Comrion, SW
Ghoure & Cs 136 High Stree, WoulWviey 3B
Lovetts, Ltd., 418 Romford Road, Forest Gato, 2.7,

‘and 61 Holborn Vinduct, B.C.
T. J, Rows, 84-88 High Road, Leo, S.B.
¥. Parks & Son, 10 Langloy Road, Catford, 8.8.6
Ratelitfo Bros., 200 Great Portland Street, W.1
Godfroys, Ltd, 208 Great Portland Street, Wl
Homac's, 243 Lowor Clapton Rond, E.5
Ralph & Co, 28-20 Spring Strvet, Pdddington, W.28. 27 Stockwoll Streot, Greenwich,

ley

Leggiian Bros, 17 Bond root, Ealing Broadway,

Maude's Motor Mart, 100 Groat Portland Street, W.
Rideczi Salon, Lad.s'G Vietonia Street, S.Wal
C. A. Blay, 102 Heath Road, Twickenham
‘Tho Cryst Garage, Chareh Howl, Uppor Norwood
Harrow Motor & Bog. Co,, Station Bridge
‘Turner Brom, Green Lane, Paliuors Green
Naglors, 400 Garratt: Lang, BarlafioldE. Beowins, 191 Golahose ond, Shopbonts Bush
A. Rivitt, 236 High Roud, Leytonstone
H. Nosh, ‘301 King Street,’ Hammersnith
‘Tho Serv:co Co, LUL, High Holborn
Eaglos & Cow, 375 High Strect, Acton
Studer Cycle Co., 167 Walton Houd, B, Molesey
Heekford Eng, Go., Coldharbour Lan
South Fastern Motor Works, Pookdam Thye
Foster's Ltd. 74 Highbury Park, Highbury Bara,
Eton Stwet Motori, Richmond
Kirk © Coy Bowed Stet, Paddington

arson Motor Depot, 7 Cambridge PlacaWed Reynolds, 197 High Btywets Nocth Bat Han
5. Grose, Ltd., Kuston Hond,
Hocordor Cyole Co, 326 Fore Street, Edmondham
Broadway Gare, 76 High Steet, Hounslow

228 Hammorsnith Road, Wa
Tomploy 11 Kugware Houd, Marblo ArchDarty's Mote Works, Central Garage, Gravesen

Sones, Garage, 70-Stroul Green How, Fiasbury

"0 Motors, Lower Clapton Htoad
Watford Motor Co,, High Street, Watford
PAS. Motors, Uppor Richmond Road.
Pinilegs Garage; Grays, Hex

foors, College BtreotTessa Guitay) ek Dann Mate
L.T. Hill and J. C. Farrow
‘Taylor Brothers
Messrs. Lareombe, Markt Place
C.8, Barrow, 79 High Stroct

Petersfield
Pleasiey, nr. Manstield
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‘T. Simister, 94 Jonlangato
Hoybourne & Co., Wellington Garage
Rootes, Tt
Gate's Mot

» Lon Engineering Works
Works, Ltd,

A. and HL. Brown, Rotherham Road
Colmore Depot, 260 Deansgate

X. Gai
Portland Motor €
Honsy Rowe
Gosling &

rare, High Street
58 Looting Street

High Street
ins, Motor Engineers

Halloway Bros,
J. Mersit

Rebortwon ©
tchio Bros,

Co

Willan Armtrong
J. HK, Bennet!

bo M

J. Hebden &

B. Mophans

. Hareombe, Halls G

fein §

Sona. Ltd.

28 Well

uh, 42 Duke
& Co, 87 Arkw

ty Coventry Road,

‘James

Tn

2 Stain
inthorpe Road

Holborn Hall
North Rond Motor Works

23 Roker Ave., Sunderland
Harbour Garage

Sons, 71 Scotland Road
See

otors, Ltd

Golding inane
Everest, High Street

Weatom Ganige and Bag. Works

ti

Walton. & én, Dizotagha Street
$8) Barry

ray

Mowara, Ta. Je

08 Georun Strvot
fotor Engineor, Lines

R, Bambor & Co,
Gittons, 35 Church Stroot

Ashworth Prox, Motor Engineers
B, Wootten, Lt

Rice Bros., Station R

ago, & Co

‘Dum

‘High Streot
oad

Motor EngineerB. Millntm, Ltt, Middiogate
Market Strvot

uh orth & Co., 55 Broad Bridge Street
W. J. ‘few & Sons, 20 Lavant Street
AVAL Balfron lotor Agent



Redditch

St. Helens, Lancs
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Aczxr

‘T. D, A, Chapman, 83 Old Town Stroct
P, Pike & Co., Ltd., 35 Union Stroot
G, W. Shophord, Corn Market
Charles Burnet, North End
J, Frodsham, Whiston
Morigold Bros., Church Stroct
Marks & Baron, 215 Lancaster Road

y & Rowsell, Bury Gato

B, & L, Wallace, Parteaque RoadB, Burrill, Star tan Garege
Masters Bros. Motor Agontas
IL, Julian, 84 Broad Strvot
Lintor 4 Sons, 42 Lonion Road
WE. Jonwn, Al Cycle Depot
TT, Rule, North Road
ALL. Bits, Bvosh
E! Knight, Sta Hh
W. Ingle
Fru Simpson, North Steect
‘TB. Crofty 12 Station oad
ALB. Stott, 393 Manchester Road
Longton aid Hicks, Cantelupe Road
1. Cross, Eilinghamn Square
8. Robbins, Lud, Bilton Road

‘The Walbro Cyole Co., High
Longman's Garage, 07 Fi
3. Cooke, Crowe Road
HH G.and GA. Bouts, Ashby Comor, Brumby Rond
‘Harrison Bros,
J. Gotch, Bridge Foot
E. Haygaril & Sips, Station Road

= Motor

Streot
h Street

Stroot,
ton Stroct

F. J. Sargent, OL Main Road
¢. Bradbury,’ Commercial Rona
L. ML Parker, $6 High Street
GD! Mead
Holland Bros., Motor Cyclo Agonta
E, Cope & Sons, 19 Upper Hadley Road
Pilla & Son, att Street

rial Road

E. Blackburn & Sons, Station Garage
Spentorough Motor Agency.
E'S, Dodds, Lid. Market Place

rage, 08 London Road
‘A Acchoton Salton, White Hart Garage
‘A, Rudd, Baldwin Street
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Acrxt

.. HeBuret
1 Pars" Song

Hot Haney Vino Seer
ot, Paula Steot

smith & Sona, Mowor Bagincerske "EL Thrvefall, High Bereet
Bivcing, | 2 GL Wood, High StreetStockport +E Ingle, 107 Wellington Road
Stockton-on-Tees | Hickson, Doweoot ServetStoke-on-Trent, Broadway: Motors, 34 Liverpool Street
Stones Attwood & 03.
Stourbridge | {Sov Worstteiee Garg
Pt > BoB Gardner The Promisr Garage

Stowinarket, Suffolk! Stannant & Co,Strattord-on-Avon Moers, Young Somers, 21 Wood Streot
Sire Some: . | N. Locks & Sons, Motor Engineers
Stretford. 1074 Chostor Strut
Budo, sutiotc © <M lsu, at fareSunder Bunn & Jameson, Hylton RoadSullonlneAsineld: Wilfred Henstock, Station Rood
Suton. 2 West Robins, Carshalton
Swadlincote © 1 Barkow’ Garage, High Streot

Madeaster . —.—. Shoaramith & Walkor, Motor Enginwers
Tarporley | | | Cluett's Motor Cyele Acoesory House
Taunton 1 WB. Bdwants, Bast StreetTavistock > Ri Garr Drake Road‘Teignmouth 5 jane & Co., 16 Bitton StroctMhetiord 1 W. £G. Lambert, Lid, Motor Engineers
Tiverton | Batten Bros, Motor Engineers
Moray >). Harrias 11 Union StreetTolnes - 11 Hi Jordan, 94 High StreotTowbridge 2 GP iBaker, 130 Hugh ‘StreetToweester * awards, Hight Stree,
‘Tring, Hirts 2 Robbins & Maniott, High Stroot
True 1 B:licke & Sou, 10 River Street
‘Tunbridge Wells R. Carey. Crescent Htoed
Taxtord, Notes Te Gack, Unrk’s Garage, Bldon Street

Uttoxeter J. 7, Shaw
Uxbridge, Middlesex "8, Rowe & Sons, Now Windsor Street

Waketeld ‘D, F. Manby, Kirkgate
Wala | Maui's Motor Mar, Wolverhampton Street
Wantage Wantage Motor Co, Mill Street
Warminster ° A.J. Dale, 7 Silver Street
Warrington FA. Gabino, Bridge Foot Garage
Warsop, Notts E. Poynton, Conteal GarageWarwicke {f BWamer ‘Market Place
Wednesbury: lors Garage
Wellingborough | Wi FT. Sfagon,Sfidland Rona
Wetton, Slop; <8. Freda, Park Sevot Garagn

om, |) (eco W. B. Baerards, Taunton)ae i {Thin Speedway’ Garages 1827 Dull §omivich | away Gan 7 ull Streotfcltbocrsen |. J. Costin a Sous, 287 London oud
+ Gales Motor & Eng. Co. York Road

189
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Towx

‘Weston-super-Mare
Wethersby .
Weybridge
Wermouth *Whittey Bay”
Whitehurehy SalopWigas :
Witton:
Willenhall © |
Winchcomb | |
Winchester
Windermere
Wingate:

_Windior
Wantecton
Wisbech

Woking =.
Wolverhampio
Woodbridge, Suffolic
Wooler.
‘Woroester
Worksop 5
Worthing -

Yeovil. 9.
York -
Yoxtord, Suffolic

Aberdeen

Aberfeldy
Aberlour.

Allon.
Arbroath = .
Ayr + .

Bellshill c
Blairgowrie |:
Brechin |

Caithness
Catrine
‘Cumbernauld

Dumfries
Dundee

Dutft.wo i.
Dingwall, | |
Dunfermline
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Aorst

. Pruon, Oxford Stet
Ti, ose
Rogers & Sons 8
Dan Guy, ho EsplanadeRWikeo
A, Maslor, High Street
TW. Tinborlaeey Ltd King Strooe
HE 1. Monro, 18. Now Strect
A; G debra, Now Kod
Wi. Hardin Cros Garage

Martin de South, High Sereot
ReBmith, The Garage
J.R. Howe, Front Steve, Station Towa
Sunpiteo, a4 Sareet Ste
GW. Watoriow & Son, Motor Engincors
Wimr Bro, The Contin Garngs

West Eng. Works, High Servet
Gyr Wai Chapel A

Phistock and Lindley, Motor EngineersH. Scott a 7
jo Williams Ltd, Lowesrnoore

E, Doynto
Bridge Cyolo nnd Motor Mart, 114 Chapel Road

J. Moffatt, Town Hall, Garago

SCOTLAND

G, Cumming, 3 Alford Piaco
Alexander & Co., 339 Union Street
A. MeKorehor, Motor Engineer
J. Forsyth
H. Aitken & Sona, 20 South Bridge Street
J, Binnio, Shillinghill Street
James Law. & Son, Motor Agents
J. B, Niol, 22 New Road

A, Morrinson, 23 Bridge Street
G! MeDiamid, 17-Cross Arthurlio Stroot
Areal, Soith Beda Sree
3 Potts & Co,, Station Gat3. Himper Perth Bereee
W.S. Lenlio, Motor Agent

W. Begg, Castletown
W. Fisher, The Square
J. Smith & Co.y Station

B. C. Griermon, 86 Chureh Crescent
Mann & Scott, ‘Tho Esplanade
Johnston Bros., 73 Nethergate
J. MeConnachie
WR. MeLeod, Burns's Palace
Campbell & Somple, 56 Petiencrieft Street
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AGENT

Rossloigh, Led., 32
‘A. Downie Ltdiy Haymarket 'Torcace
4, A, Porter, 25-27 Groonside Place
G, Ninir, $1 Tigh Stroot
Ik, MeKonzic

David Morr!
J, Braxi

F, Walker
3 &W. Brasor
1, Ballingall, 118-120 East High Stroot
AL M'Loay, Bridie Strvet
AX, Park, 05 Broad Btrvet

R, Dickie, Old Stroot
Holl Brox., 260 Gt. Westorn Road
Ross & Soni
Campbell & Sons,

A. & J. Guthrie, 61 High Stroot

4, anc, Faonn SuareJARRE Banc

1, Camelon

E, Robertson, Contral Garage
Dick Bros.
J.Millar
‘TT, Tonnent, 61 Townhoad
D. F. Watson, 124 Glengato

Sutherland ‘Transport Co,
D. Wilson, 1 St, Leonard's Stroot
Baird & Sons
J. Mitchell, 120 Main Stroot

Campbell and Anderson, Motor Agents
Duthie & Son, 52 High Street
©. Fraser, Tho Garago

Knowles and
J. Key

Mosirs, Hamilton Bros,, Marshall's Tano
Kidd & Veiteh, 9 Old ‘town
Valentino's Motor Depot, City Hall Squaro, King

Kalward Street
A, Bocdie, Main Street
Allen & Sons, St. Cathbort Garage, Main Stroot

ning, 9-11 Bridge Stroot
42 Abort Street

Paterson Bros., Victoria Works
Christie Bros., Bridge Stroot
A, Sloss, 2; Gacen Strvot
Rossleigh, Ltd,, 81 Dumbarton Road

in, Tongland Garage
je, 10 Balmelli Stroot

A, Robertson & Co,
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Armagh .

Ballymena
Belfast
Coleraine 2
Cookstown |<

Dungannon .

Enniskillen

Limavady...
Londonderry):

Magerafelt
Middletown:

Nowy. 2 5s

Omagh 8.

Portadown...

Rathfriland

Strabane 2.

CombetCokes
Crymmyeh Arms ||

Denbigh "

Aogyr

IRELAND

J. J, Millar, Thomas Stroot

W. Camoron, Ballymoney Stroct
W. J. Chambers, 106 Donegall Pass

‘P, MnoFarlano 4 Sons, Kingugate StreetDavid Slane, William Street: =
Hill Bros., Honry Street

J. Joflors, 36 East Bridge Stroot

Hutchinson Bros., Catherine Stroot
8. Taggart, John Stroet

Wm. Crosott, Queen Stenet
J. MeKenna, Cyolo Agent

8. Lockhart & Co., 98 Hill Stroot

8. Steclo, 55 High Street

R, Howitt, Armagh Road

AL AL Weir, Newry Street

P.M. McGrath, Bridge Street

WALES

Parker Bros., Motor Agents
H. Powell, Brocon Ro
Messrs. Jones Bros., The Garage, North Parade
A.J. Waldron, The Areado

4H. Williams,
R. E. Grice, 305 High Stroet
J. Elson & Co.
W.R Davies
A. Chiston, Pentwyn Road
Fryer Bros, Motor Agents
J. Board & Co, Molton Street
Cartor & Co.
A. Coleombe

Moms. Morgan Bros., Conteal Garage

W. Bawavde & Song tow Gwards & Sons, Towy GarageEases 26 Bangor Sree
oa Grifith, Rourerosses

‘Tho Golwyn Bay Eng. Go, Ld, Prince's GaWo J. Audley, Bride Street Ba
A. Mille High Steet
T Rowley, Rises Road
JIW, Edwards, Motor Eaginoor

W. Edwards, The Garage
JLR, Thomas

ATS.

‘Town

Garant.
Glyneeitiog -

Haverfordwest

Manbrymair
Tlandrindod Wells
Tianelly
Diantair
Llangefni, Anglesey
Llangollen.
Linntrisant
Gianybyther «

Maohynilyth ._
Morthyr Tyavit
Monmouth |.
Montgomery

Neath.
Newport, Mon
New Tredegar

Pembroke &
oes .
Goes

Pontypridd -
Poets:
Panel”:

Raglan
arts

Bultin’
St, Clears
‘Swansea

‘Talgarth
Tenby,»
‘Trawstyndd
Trolegar

‘Welshpool
Wrexham

Douglas

Tersey
Guernsey

Ryle. .
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Aorst

Greons Motors Ltd.

J, Davies, Dolgoch
‘Tom Norton, Ltd., The Automobile Paluoo
Holloway Bros.
W. Jones, Motor Mart, Gryn Salem
TL Jones, 28 High Steet
Jones Bros. (Llangollen) Ltd. ‘The Garago

falbot Garage
fal Garage, Cribyn

son

5. Lewis, 46 Morla's Buildi
Lovo & Son, Monnow Street
RH, Bunner

J, Thomas, Cimla Street
V. T. Waito, 79 Commercial Stroot
W. Willisms & Sons, Motor Kngineors

W. L. Siloox & Sons, Water Stroet, Pembroke
Dock

‘A. Jelley, Osborne Road
Pontypridd Auto, Co,, Station Square
LH. Thomas, Madoc Square
R. J. Jones, Efaitnewyd

W. L. Hampshire, Chestnut Works
Androws Garage, Bust Street
H. G. Nelson, 38 Queen Street
R! Beech & Sons, Market: Piaco

Williams, Carm.
L. L, Roborts, 228 Oxford Stroot

H. A. Evans, Tho Garago
George Aco

David Jones
A. Morgan, 49 Commorci Stroot

J, H Thomas
North Wales Motor Exchange, Holt Street

ISLE OF MAN
J. H, Cubbon, Finch Road

CHANNEL ISLANDS
F,P. & W. Lo Sneur, 26 Halkett Placn
W. Groon, Progressive Motor and Cycle Works,

Sinith Stroot

ISLE OF WIGHT

M. J. Rumsey, 160 High Street



GLOSSARY OF
MOTOR-CYCLING TERMS

(Numbera in brackets refer to pages in text)

A.A, ‘The Automobile Association, Fanum House, Now Coventry Street,W-1y
a road organization offering many benefits to motor-eyeclists who are members:

“Accelerate, To quicken. ths xpeed of the machine by opening the throttels
._ Aegessory. Any’ part of the equipment of the machine not essential to its
funning,

‘Accumulator, Cells for storing electricity. Bach coll consiate of set of
toni plntor andl a aot of peroxide plates, unmersed in diluted sulphuric nei
‘and contained in a colloid easo, fitted with torminals

‘Acoiylene, A gas (CyHlg) wed for lighting acetyl
adiowing water to drip on to ealeium carbide.

A liar torm used for the diluted sulphuric aed used in an accumu.
eet proportions are one part of sulphuric acid to five parts of

‘ACU. ‘Tho Auto-Cyclo Union, 883 Pall Mall, S.W.1, which is tho governing
body Of the sporting aide of motor-eyeling, such aa speed and reliability trials.

‘Adaptor. —“\ fitting enabling a tyr» puntp of given sizo to fit any size valve.
‘Addendum. ‘Pho hivight of a gear tooth above the piteh Tin
‘Advance. ‘Term used in relation to the timing of the spark, Te is tho

distance at which spark oceura before piston reaches the top of its stroke oF
the number of dosrtees before the crankshaft reaches its highest position.

‘Air Leak. The connection from the carburettor to the inlet port may be
loose an ie leak (84)

jock. Air may find its way into tho petrol pipe, its pressure preventingpotrol {rom finding ita way into th float chamber of the carburettor. i
Air lide "The sliding valve in the carburettor which controls tho supply

of air 10 tho engine,

Aloohol. "An organic hydro-carbon compound (0,40); in
{s eapablo'of being used to operate tho engine in plate of petrol, but 0
tho high tax on it itis not genorally used.

‘Ammeter, An instrament which indicates the numbor of amps.
‘lectrien! eifenit,

“Amp. Abbroviation for ampere, the unit of measurement of tho amount
of current in an electrical circuit, Tho current produced by ono volt in a
circuit having a resistance of one ohm is one ampere.

‘Annealing. Various motal parts of a motor oyolo are annealed: thin is
dono by heating tho part. and allowing it to cool very slowly.

‘Apron. The watorproof cloth botweon the windsereen nnd tho sidecar body «
‘Armiature, ‘Tho iron core of the magnoto ; it is wound with insulated fine

wire and rotates between the poles of the magnet.
‘Auto-ignition, "Particles of carbon on the inside of the combustion chamber

may becomo red-hot, thoreby igniting the gas before the spark occurs and
‘causing anto.gzition,

‘Automatic Valve, lot valve which is opened by the suction exerted by
the descending piston, a light apring being fitted to eloao it again whon tho
suction ceases. This typo of valvo is not used on the Aw.S. motor-cycle,
both the valves being mechanically operated.

14s

c

Tampa, generated by.

distilled water.

GLOSSARY 145
Backfire, When starting the engine the momentum of tho fly-wheel may:

bo insufficient to overcome tho increase in compression ratio caused by an
arly spark setting. The piston will be forced in the opposite direction and
tho rotation violontly reversed,

‘Back Pressure, A choked silencer, or exhaust pipe of too small a diameter,
hinders the burnt gases in their efforts to excape, causing back-prosauro and
overheating.

Bafle Plates. In some forms of silencer, plates with perforations aro
placed. ® int gases to tuake less noiso sven leaving tho
Silencer.

Balance Weights, Weights formed of metal and attached to the erank-
abdtttty sounarbalange the weight of the conneeting rod and piston,

Bail ea Mpearing. in Which balls are inserted to allow tho. two
Hacer ta roll on the balla instead of shding on cach other. ‘This decreases

jon and heat, and increases lifo of Iwearin
Ball Race. ‘Tho grooved part of a ball bearing whore the balls track.
Bearing... Where one pioon of metal hag to revolvo inside or outside another,
Far atvhoel on its uel, tho parts of the two metals which touch are termed
inating. ‘This may be a plain bail or roller bearing.
Bell Crank Lever, A right-angled piece of metal, uscd for trangmitting

push or pull at right-angles to the original line.easel fe. A product of coal js, benzolo (Cy) mayo wwe 08 0
stitute for petrol.

Big End. ‘Tho bearing at the Josser ond of the connecting rod.
Bore. ‘The internal diameter of the eylinder, usually meanived in milli-

mattee, The bore forms tho basis of the 1.A.C. horse-power rating formula.
Bowden Wire. Wire composed of several strands and possessing, groater

dexibiity and strength than ' ingle wire of the same diameter.
‘Brake Drum. ‘Tho drum attached to the rear wheel on which the brake

‘operates.

‘Brake Horse-Power. ‘Tho actual power developed at the pulley of the
engine, found by appiying @ brake to tho pulley. It may be ealeulated by
the various formulae given in Chopter X.

‘Brush, Usually refers to tho prece of carbon held lightly by « spring to
part of the rotating armature in the magneto, to collect the current.

the lining of « bearing, usually mide of phosphor-bronzo or white
metal, When excessive wear has taken placo it may be renowed.

‘an endless tubo in a tyso it is necommary to re~
8 whole “and trouble, butt-end tubes are macs, so that
Wy Ine inserted without removing the whoo.

uiierfiy Nut. (See Wing Ni
Calcium Carbide, (CaCy), w

acaxylone gave < i

Gam, A pear-shaped piece of metal rotating on ashaft,s0 that tho projection
will ras the valve at the correct moment (P- 59.

‘Camber, ‘Tho wshount of vertical curve, or "hump," in the road.
Gamat Tho hate 4 which the cain ecu ui oot
Capacity. The capacity of an engino is usually reckoned in eublo conti.

tren nid may be ascertained bythe following forayula—
ce. = DA X 7854 x 8 XN

(D «diameter of eylinder in centimetres; S = stroke in centimetres
umber of eylioders).

ni er for eam carbide, ager
Garbom, ‘The deposit formed inside tho cylinder, ewused by burnt pactiolen

of ust and oil, Another form of earbon is tho material of which the earbon
Thrash of the magneto is mado.

Carburalion, ‘The work of transforming liquid patrol into © gos, performed
by the earburettor (p. 55)

thes

n water is allowed to drip on to it, gives off
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Decarbonize.. ‘Ts deenrbonizo an engine is to remove the earbon which
colleeta on tho inside of the eylinder walls and top of the piston (p. 08).‘De-eoke,. Familiae term for decarbonize, =P “ne Patton (P- 08)

Distilled Water. The water which should be used for Gling an ai
at contains Jess impurities than common water, It 8 made
‘water into team, which is then condensed, i.e, turn 0 water 04leaving its impuritien behind. fe seaman te

ibutor.’ A pices of apparatus whereby one ma
to moro thin one sparking plus on a multiylinder
inakos contact at the cornet momont with a terminal leading to tho particular
sparking plug which needs o spark. Different terminals load to" difforont
plus, 40 that each may be supplied in turn
Dog Oluteh. A form of positive drive whereby two
javwn, abide togethor and are interlocked,

Double Clutching. When changing fro

eto may supply sparkyine A sev pare

nbors, each having:

igh gear to a lowor one, the
gourih pus in noutral and the 8 speeding up the TayahattSquring 8 gour-chenge which at ead inedlvar loos wets ou Tl
fours.” his han necoaary cn tote-ytle a rfer more to Cut
Prnetie.

fhDomm ube, ‘The tubo of the fun lo
ye erankeoee.

oBEaia Plug, ‘The plug atthe bottom of the crankeaso which may bo nnoved

Drip Feed. An arrangement whereby tho oil is fod to the engine drip b;‘drip, thus enauring a more even supply than when 8 ob mioa Beepup at intervals. as me
Dynamo, A machine for generating oleetrisity. ‘Tho working is similar

to that ofa magneto (q.v.) exeept that a continuoas charge of current ix fiver
‘thd the primary cireuit ls uot broken for the purpose of procuring a speck,

Dynamometer. An instrument used for measuring power, used to test the
power given out by’ engines before they are assembled im the franmos,

Earth. In many electrical and telegraph systems tho earth is used ox a
retin, path for the current, fr the sake of ecauouy and simplicity. In the
fase of w motorcycle the frame ix used as ® return path for the eusront from
Uh parking pu beck tothe magne, and I tored wn each

yte.. ‘Tho mixture of auiphurie seid and distilled water containwithin the cells of an accumulator. e ‘i ° ened
jeotsemeni. Th recon of cnwictiony entered on the bck of «diving

Exhaust. ‘The burnt gases which are expelled from tho engine,Exhaust Lifter. "A levor which lifts tho exhaust valve and keops it raised,
with the result that the gas escapes from the eylinder through the exhawnt
“aly port on toed

hnust Pipe. ‘Tho pipe connecting the exhaust port to the slencer,Exhaust Port, ‘The pawage round the exhaust waive theougls whieh, the
burnt grace cxenpo from the eylinior.

Exhaust Stroke. Tho stroke during which tho piston is travelling upwards
in the eylinder while the exhaust valve ls open to expel the urat gees,

Exhaust Valve. ‘The valve which is mechanically operated to open. and
liberate tho burn gases after they have ben exploded ih the eylinded:

Explosion Stroke. ‘The stroke during which the piston is forced downwards
in the oylinder by the powor of the explosion of gas (pe 54
antl Gaue-” On the ido fasts panes nw thin tip of sta

ned the foslor gauge, anal used for gauging the distance bet ween the platintrnpoints of the contact breaker. Eee sits GabiFerodo "To enable the plates of w clutch to grip cach other mofoourely, inserts of Ferodo aro placed in tho alternate plates, Cork ts some
times used for this purpose.

Filament. ‘The wire, usually of platinum or tungsten, inside tho olectrie

ing from beneath the head lug 10
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tiulb of the lamp which glows white-hot when an electrie eurront is patood
long it

Tiller Cap, ‘The cops screwed on tho petrol and oil tank.
Filters: ho fine gauzo moshos placed to eatoh dirt in the petrol on its way

fromm petrol tanks to earbaretvor.
Fins, To sssist cooling, the oytinde

rei'of ito surface and this assist radintion of heat,
Hahtail, ho ottachmont co the extremo end of the exhaust pipe, so that

thugs exéapes through a narrow slot instead of from tho eiteular pipe.
Wlappershvackel. Hamline term for the carrie.
Flaahpolnt, “tle degreo of heat at which oll burns. A good cil possensea

higher lashpoint than one of low grade,
* Platte Si Usually ver tt exible ealo whieh forms tho div
or thy apeadonseter.Float,” ‘The hollow and air-tight pieoo of metal inside the float chambor of

tut carburettor. Tr floats on the petrol, and whon xullieht poteol is ndunitted
{GMs ohatber raises the ‘needle und cute off further supply, preventing
flooding,

Float Chamber, ‘ho pat ofthe casbueton containing the Hoa,
Flooding. "It tho needle in the carburettor does not effectively eontrol tho

suphly of petro, flooding will take place. Ta starting the engine, tho ar:
inktidor nlay be purposely flooded fo ensure a fall supply of petrol to the
nine,

‘Flgcinheel, ‘The heavy wheel secured to the crankshaft, Ita momenturn
corti sng over Eh tine atokee om whieh no power is imnwmied
(p.50),"Footboards. ‘Tho boards fitted on the
rests his foot.

Footrests,” Supplied on solo mounta for the samme purpore as footboords.
They sive & mor positive grip of the machine,

Forced Circulation. ‘The ection of « piece of apparatus such ws tho A.
mechanical pusmpy forcing the oil through engine, ax opposed to oiling which
tispends on gravy. :Fourstroke Engine, The type of engine which has one power stroke in
every fourntrokes of the piston,” The stokes are named in order—inkt stk,
compression stroke, power steokn, and exhaust stroko (92).

Fame, "the eudiar pare of the motored carrying the engine, petrol
tanle gonr-box, ete, ie

Freueh Chali White cholic used for preventing tho tubo sticking to the
cover aftor 8 poich has been stuck on the tub and ft haa been reploged in the
‘oven eis Ran gonoraly ond aid the cower to prevent Fito and Wer
Sn ths tubes

‘Fulerum,” A lover which works on

cast with fins on it, to inereaso tho

idecar outfits, on which the rider

vot, such as the gear-chango lever,
Fuse. A pices of fine wirw included tn an eleetrical eireuit, 40 that in the

ovont of a shorteclveuit oF too tnuch current being put arough the circuit the
{tio will broak down and thus save lamps, ete., from damage.

miliae term applied to anything.
Gag eran ta for the Gpoxive musta aed in th engine

ate Change. "A gear-chango lever which haa positive st h position,
Geur-bors The ncelanian for ineraaing or decreasing the proportion of

st apeed in relation to wheel speed. On alow goar te engine spacd
renter in proportion than on w high geo atthe anne whee speed (P89)

‘Ralio, ‘The proportion of engino revolutions to. wheel revolutions.
ith, if tho wheel performs 600 revolutions por minute and the engine 2,600,

tho gone ratio is sald to be to 1.
Generator.’ Tw were! used 40 mix water with cal

‘ncatvlene gaa for lighting purposes.
Gradient. ‘Term used in describing tho slope of « hill.

1 ftein St of travel i aid to have a gradient of 1

mn carbide, forming

A hill which rises
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Gravity Feed. A. supply of petrol to the carburettor is ensured by plac,
in ay Test tank ative tho carburettor, thus depending on the action of
wravityMy agin, Aftor much uso valves beoome worn and do not Ot ¢hiit
ae ei an formerly. ‘hey have then t0 bo “ yround-in," to restore
their non leaking properties (p. 72).
HE ee eeee,? Tho destanco from the lowest point of the machine

(oxcopt tle wheels) to the ground.
ee ahScdzow without any head, but merely a slot cut i it,

Grud Serer ‘rho pin in the piston to which the litte wud of the con
no mdgeed, Pincha Unually it feo to rotato both in the-piston nod the
Tittle ond (p. 78)Ale ond (0, fo tubes in which the valves and tappete slide up and down,

Gasset Plate, A dat auotal pate placed wt Junctions of tho framy and
creat Ro etrensthen the frame and provent side-to-side play

Sniliar term for a sharp coraer shaped like @ hair
tke orm daed for tho cam shaft, which rotates ot half engine

apood.“iuad,_ ‘The part of tho framo where tho steering column is houved.
HAN Gear. Tho gear on which the number of wheel revolutions eompared

witith iso vovolutions is higher than sehen it ia on other gears,
Horsepower. Strictly speaking, 1 borm-power is eho enensy required to

ra ee GOO Ibe fee high in't min.” For calouloting motor-eyele engine horse:
Powor, a unit of power ia used, termed “ brake horsepower (1-¥.)

2 of fe wire which convoys the electrio current from the magnate
to gig oparking lag, SS coal

Hears Pe Bo of guar, now obsolete, working on the epioyclie principle,
con Eat Ae tho ar earn ia eee

nition, ‘Term used to doacebe tho act of exploding the charge of gu in
Oat Pie, The pe through which gas passes on its way {rom tho car-
ea en See af .

Inlet Pot, The pamage row the inlet ‘valve through which tho ss passes
into the evlindor,

Te eine. “Tho stroke during which the downward movement of piston
cane Stoke: chick draws in a frosh charge of gus through tho inlat valve
and port (B89),Eee Bie. rhe valve which is mechanically operated nt the correct
moment to allow gas to pass into the eylindar.

Taner Tube. ‘Term applied to the tubo of a tyr
Jemilations To prevent electric current from escaping fr»

ladle wrapped rou wih inmalating tape oF ore ‘non end
sich ws rubber.ch teual Combustion Engine. ‘Term used to deveribo the motoreysle
ornare called becuse heat is applied inside the cylinder, aa opposed 1d an
engine, 2e-ceibustion engine, such ax the steam engine, where tho heat Is
‘applied outside the cylinder.

ternal Brake.

8 wire, the
ing snaferial

‘Bapanding Brake. A brake which works by means of pressure
point applind to the inner circumference of drum, ms opposed to nn external
a eerie brako, which works on the outside eireumforence of tho dara,

week An implement for lifting heavy weights, used for ears and weually
sunoeinay for motor ays, although Geoul when repairing a sidocar wheel
panoture, ‘

Wet One of the finely-bored tubes through which petrol passes in the
‘cadttiwtton, Its object is to pase the petrol in a fine stream, thereby assisting

TF ie of thet ni ma iy

Juice. Familiar torm for petrol, or, electrically speaki 1 for oloctrivity.
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ay, A tapored pioce of metal which secures a ly-whel, for instance, om

itashtte Tho groove in which a key Sts,
way, The froove in tachod to the gear-box for the purpose of rotating

w SnINe paubbor pads attached to the sides of the potrol tank to caret
Pena et gonteolling and gripping the machine.
Se oOo qaalic owe heard when nn engine is running slowly and

is ovoriondod (p. 38):
Ferotine cfrouit of a raco-track is termed 0 lap.
Lap. Pancatk. Breeuro applied at the side, such as the pressure « com

wreiaitiply to a valvo were no rocker-arm snterpowed
ould SPH Yh shalt of tho gear-box to which the ¢wo sprockets are Not

con hahah which runs idly when tho machine js in noutral goat,
he sits of pressed moval attached to tho frame to keop the

oie rond-dust, otc., from tho rider's logs.
tt evading, ‘To samure perfect function eb the angles of the feats

put aeee ae nw baths of molten Bras, which forme a tore perfect Jone
than with ordinary brazing. nS

a with ordi of tho connecting 10d which is attached, by means of
‘hp gucdgeon pin, to the piston,

w ulenen Diny Ft pieced over another on the samo thread to provent the
‘original nut working [0080.ere a vos in which wheel revolutions in proportion to engine
rovolutions ar ot their lowest.

Techining, Alier vaioun pata of a matorogle have Dury cot they aro
coeashinlne. nod down to theiz correc size and woight. The eylindet, for
hvaane, wien cart mag" weigh 17, and atc: agen 13Ib.Mfniyap, A special form of dymacno wich gonorstes current for the
elation eter ms wll fo them (. 98).
eric MeTM cEspahoo shaped pices of metal in tho magncto which exerts

fo magnetic infuence,5, Mate Field “ine space over which the magnetic influence of the magnet
exerted.

Magneto, A form of amo which supplier for the mages
spitnenete, A form ot he magnotie eld, couring a corent of eeetty
hg AE eee eT broken by the contact break, and
fede ton coe oe en yah ren
Suction ths chins Ot cing a spark which inte the gas (P87)
fo te. suaring Pug, Gator ho omiaat brea
BMakecand-oreak, hon i gas isnot expided for some noason,

en tBEt fare dhe eylindee without Doing e
ars nl Jee ined vo annote the gas formed fo

air being tained.
pei: erpviation for millimetre.
MPG.” Mllos por gallon.
MEE ‘Mion por hour
Mamler. ‘Trem for silencer.
Mt ar eR eFatoh wach an that in the A. gsr, whic come

nnn aor of plates.of nm oF tuminows Kigud, a by-product af col gas, which on
tia nstead of petrolgue intend OL DSHR ly, gqepuretor oat chnaabur which shuta off the
eo neta aera the oot chamber i fll
Re gh Pets ead plan of tho actualato form ee prev side

centre Bole, he to burnt turns after Psng thrvugh amp
LE of nakel and stel usualy about & per conto loka)

‘otal Sia) Ad for aivn mauufacring purpares owing ¢ 18
to 0por cen of ities for wthmanding metalic "fan gus.”

a1—(s3014) 12 pp.

petrol and vapour and
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five. Special attachments to tho forks, ete, to which the grea gun in
fie Gr icbriostion perpenOAENe Wurm for oferined valve.

Olt Dots. Grooves eat in bearings to assist lubrication,
Olio Cycle, “Term for the foursteoks engine (arr
Otter Gover. Torm used to denote the cover df iyre.
Guidi, Tarn applied fo 0 combinadion
Overhead Valve, A'vaive which ix placed sbovo tho eylindor, opposed to

sidncbyano valves at the sido of the eginor (pr 7)
Gvetheating. Tor taed when the trina Nas betome too hot, duo to lack

of lubrientiouy overionds or other eatscs (> 87)
Oxygen Process, ‘Th process of deearbonveation whereby tho carbon ia

romovid by an oxygen flame being directed on it ‘Thiy proceas ia quite: ane
Mocoamnry whore motor-eycles are concerned, “he usu futhod (sep. 12) 0the beats and there is no likelihood of damaging the piston by local overlioat

asking Material placed btwn th two tutes of jun, such
copper fenton washer placed between n cylinder and cylinder hous,
Parallel Wiring, Term used when tho larmpw are tates froma, battory
in paral, we, each lamp ison a separate cious aw oppowed to serica wenden,
‘when the eireut gooe ftom one latup to the next ‘be ‘advantage iy tha sf
no lamp falls, with parallel witing, the otheer keep worksng.
vuafking Pace, Alspocial adn crowded area woz motor-oyle may

al, A cach, bell by a spring, which allows rishet to rota fn one
ireetion only, uwed on a tnotor-oyee in conjunction with aie kik starter

Petrol, A liquid distilled from mineral ot; used ganeratly for movor-eysles
thas w specie eravity of about 7,1 gull of pets weighs about 71 and
Ieas in, of patrol puolde about 279 eu, in. of petrol gus. “Tea freezing point 8
= 180" Wabrenbaits and whon exploded in thd eyindor reaches © temeravare
citen over 1,000" Centigrade.

‘Phosphor Bronze, An alloy of bronan used in bearings.
Pilion Wider, Term wed for «passenger riding on the carrier (P43).
Pin ror storing Yo sulin, erankepn,taporpin or spltepa, all

of which oe aed in vasous pars obs iotor-pel
Finion, - When two gear whocls are ia moh ho staallristormed tho pinion.

Alig used with roferonge to any small gour-whl.
Baki Pom ora for ino.
Filton.” The medium thrvugh whieh the expansion of tho gas

te the connecting rod and thence Gonverted to h weary moLox,
of cup-shaped formation, light constructed of easeizon or ataminiten alloy:Piston ing. "A eastiron rig fitting in groove round tho ston to ensue

« tight fie im tho cylinder walls and to provont gas blowing Gownwardy past
the pon, Aa pute have four ig

ton Speed: Atay be calculated. by*tmulkiplying tho number of engine
revolutions pot minute by two aiid thn hy the length of tho stroke hie
fives tho speed. per mints, “If an ongioe, hae’ a stfolc of 68m
Spproximately Shins wo that if tho running a¢ 6,000 revolutions
er minato, tho sunibar of nce ta Tin, wil be 35,000—nearly
miles por hour. ‘Thin in of tours, the fotal distanco teuvelied by the

Patonnot the unifert vpeedy aa thas to "mop and tama tie in ach
Rrodon,

Pileh, Tho pitch of a chain i tho distango from tho gontro of ono link t0the conize of the next on 8 gvarvmel the distance from m point on uno took
£0.a corresponding point on the next

‘ilting. ho holes which appear on the susfaco of vaivoo aro tarmed pitting.
Plain ‘Bearing. One where the two surfuces ido ‘ovr each othr

eppoved to & ball or roller bearing
ate Gleh. A clutch wuch as the AJS., which oonsiat of plates running

enone ate
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Platinum Points, As platinum is able to withstand hoa grost and is a

ood 0 ner, ese fr thn pons ft contest beaker
Plu fine torm for tparking plug.Pine olni.‘Teom for the ‘Points of the sparking plug whore tho sparie

coeur (ps ’Pooksted Valves, After excosive grinding-in, the valves become what is
own ws" pocketed” (a p. 73).

oles. ‘The term applied to the ends of a homve-shoo magnot ; also to the
tomminnia of 1 bateoryPoppet Valve. Another torm for mushroom valve. .

Fopping, Heim ‘und "when. tho gas explodes or pops Yack into the
arbre.“Ports. ‘Tho passages whore the inlot and oxhaust valves of the engine aro

housed,
‘Positive Polo, ‘Tho lead peroxide plates of the accumulator form the positive

side, from which the current flows to the lamps.
iar torm applied to largu holes mado in the road sustaco

vy rail
rower Stroke. ‘Tho stroke during which the exploding gaa wenda the piston

forcibly to the bottom of ita stroke. :
ion, "Casbon depots op the ston and elinder rade tore

rd-hot-and ignite the gaa before the spade oocurs. May also be saused by
Tnxultablo plug, the pointe of which become incandescent. E

Premium, ‘Thn arnount paid to the inmurance company’ to secure a policy.
Primary Battery. A battrry capablo of genorating electricity by chemical

action a opposed to 8 secondary Battery such ax an aceurolator, which en
aroly store electricity. :CPninary Circuit. ‘Tho circuit of the magneto in which the current is first

induood (p. 68). :Primaty Drive. ‘Term applied to the drive from engine to gear-box.
ime, Hern oped co ceton of atl tnoush the somprosion tap

into tho eylinder to elect eaay starting (p- 38)-Sash Rod. ibe fod whi operates ‘Sn overhead valve, situated between
thus tappot snd tho valve rockers"RAG. Tho Royal Automobile Chub, Pall Mall, S.W.1, which offers many
advantages 10 motor-cyelists who are mambers (p29).

"Race, Term used to denote running an engiie at excessive speeds when
not under load, “It is haraful to the engin, ax undun vibration ts cated,

TRalchel A toca whe! ent ao that pam can bo nued in conjunction
witty © permit its revolving in one direction only. :

Re-lacod Valves. After valves have been worn trough their caacchardoned
souriaoo, i 3 advisablo to sond thom back to the works 0 be * rocacod.

oritalioa, nse of ving he svthorites Whe neconary particulary
roganing 4 motor-eyels, forthe purpose of asin Hieeneo and number, ate."Roxatraion Book. ‘he bok wih dw praia aw entre One

colin inrued for each motor-cyele (p. 112).‘eget "inn the apa in Une Yo oer Dein Sa normal tno i paid
to bo manda.

Rovving. Familiar torm for an ongine running at great speed.
Rockers” Tho arm, pivoted in the centro, which transmite tho power from

tho'pusi rod Co the’ Atom ‘of the valve, ‘This ix used in eonjunetvion with
‘verbena valvon ony, “Alo the over Hate the earn th ba of the

ve stem, interposed to prevent oxcessive wear and wie-thrust (p. 70)“Mfoller Beating, Sinlar to a ball bearing, but one in which rolls ato uscd
"*Relte chaine” A lo diving chain consists of Hinks and. rollRoller Chain, A motorcycle driving chain consists of links and rollers
which tum when in contact with the sprocket tooth, thus eliminating
friction.

RPM, Revolutions per minuto.
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Run-in, An engine is said to bo “run-in” after it haa run about 300
by this time the bearings have acquired a glas-hard surface (p. 38).

‘Scoring. ‘The eylinder walls may be “scored,” if « piston or piston-ring
bruni, Uy the sharp ease scraping groowes in, the walla” Scoring may also
erult from the entry into the eylinder of any foreign particles.

‘eating, ‘The aso on which the valvo face rests
Seat-line, ‘The eubo supporting the saddle which entre the frame of tho

motor-eyele.

‘Secondary Battery, A battery, such as an acournulator, which is not capable
of ronorating electricity, but daly of storing it, as opposed to a primary
battery, which is eapable of generating electricity.

‘Secondary Circuit, The circuit of tho magneto into which tho ourront, is
induced when tho primary circuit is broken by tho contact breaker. ‘Tho
secondary eirouit supplies tho current direotly to the sparking plug.Seoxtly Bolts, Holts, usually two in number, sometimes placed through
fhe rim of tho wheal for to purpose of hokting the cover more securely on
‘tho rim.

Seizing. When a piston or bearing becomes overheated from lack of
lubrication or other cause it binds and is said to have seized (p, 102).

Belector Rod. ‘The rod inside tho goar-box which changes the positions of
th gune-rheels to engage diferent gears.

‘Semi-sports Model. A machine designed for uso as @ sporting mount as
woll as a touring mount, Usually considered faster than a touring machine,
But not olaiming to be equal to a sporta model (p. 12).

Series Wiring. ‘Tho system when the electric current runs from tho
accumulator to each lamp in tum and then back to tho accumulator, as
‘opposed to parallel wiring, when it rans to each lamp separately.

‘Shock Absorber. A dovion which tales up any jerkiness in the drive, usuall
consisting of rubber buffers incorporated in tho elutch sprocket, or rear whool.
occ ceest A, core sheers ee fe oblate a

source without long its proper path, as wi insulation of a wire
in rubbed through and it touches the frame dr another wire,

Shont Wiring, Another worm for parallel icing.
Side-by-Side Valves. Valves which aro placed at tho side of the oylinder

fre atid to bo sido-by aide valves, as oppoved to overhead valves, which aro
‘over tho eylindor. eBight Feed, An oil feed which allows tho rato of low to bo visible, usually
through cylinder of glass.

Bilencer. A prosed stool or aluminium box through which tho exhwust
‘gree pass, to lemon the noise of their explosion (p. 6).

Skirt. Tho lowor cylindrical wall of w piston is termed the skirt,
Slides. ‘The vaives in tho carburettor Which control the amount of air and

potrol gas admitted to the oylinder.
‘Slip Ring, ‘Tho ring on tho armature connected to tho “ secondary” upon

which the H/T. # collector ” brush bears.
Small End, ‘Tho end of tho eonnecting rod connected to tho piston by

‘monns of the’ gudgoon pin.
Solder, An alley of two parte of lond to one of tin, used for joining various

metals where great strength is not neoded.
Wolo, A motor-cyclo without a sidecar attached,
Booting-ap., ‘Term used to denote an engino in which oxcoive oarbon

‘coumulation is forming. t

‘Sparking Plug. ‘Tho dovieo by which a spark is made to occur inside thecylindor, “{e consists of a metal contre-picoo surrounded. by” insulation,
Usually porcelain or mica, which is also surrounded by another metal coro,
‘ini fom the outside ooze nearly touch the central slectrode, leaving small
‘gap across which the spark jumps (p.‘Boeedometer. An instrament for moasuring the distanco travelled by
motor.oycle and the number of miles por hour at which it travels.

ls 5
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Spigot. The lower end of tho cylinder which fits insido the erankease.
Splash Lubrication. ‘Tho system whoreby lubrication is effected. by oll

boing splashed on to tho ‘parts. Tn the caso of the motor-oyelo engine,
tho big end bearing dips into ont whieh ig foreed into tho orankeaso by the
Inechanial opamp and splash i on tothe olindor walls and piston.

Sports Model. A motorwyclo designed essentially for spoed.
Sprayer. ‘Tho circular picco of motal inside tho earburvttor which furthor

breaks up the petrol vapour and helps mixture.
‘Spring Washer. A washor, of splral shapo, which exerts pressure on. the

nut above it and so provents tho nut from working loowe,
Sprocket. A. toothiod wheel designed for w chain-drive, as opposed to 0

genrawheel, which ia designed to engage with other goarwhools.
Staggered Spokes. ‘The motorcyolo wheel spokes anv xtaguervd, i.c do

ve ru directly from the contr of the axl, but ran tangentcaly fri the
fds of Cho ub.

Stamping. A stamping is a small motor-eycle component part, auch as tho
hub, which is stomped from m piece of sheet stool.
Bland, "The tubular legs by which « motor-cyclo wheel may bo held oft

the ground.

‘Steering Column. ‘The tubular column connecting tho handlebar to tho
front fork, enabling tho front wheol to bo turned to the right or left,

‘Stoving, In onder to harden enamel and to giveit afino poliahod appearance,
toved” in ovens after being applied,

‘Stripping. A bolt is said to be stripped whon its throad has been forcibly
tom off it. A nut can algo be stripped in the same manner.

Stroke, | The length of travel of the piston.
Stunt,” A feat involving skill, nerve and luck.
Sulphuric Acid. An acid whicls, when mixed with distilled water, forms the

electrolyte of an secumulator. :
‘Sump. A trough to which some moving part dips In

tho AIS. engines cylinder lubrication is effected by oil being thrown off by
contrifugal force from the y.wheels which dip into tho crankcase oil sump.

pet. A motal rod raised by a rotating cam, or rocker, conveying the
latter's movement to tho valve.
a Tappel Guide. ‘The bush oF elevo in which tho tappet mover up and

whe
‘Tension, Is dirvct pulling stress, such as that applied to a motor-eyelo

fll, The slide in the carburettor which controls the apply of ptrl
to the engine.‘Pickling, To twist cay starting th novdle of tho carburettor may. be

raised oF daprewod (0 sauro the patrol to overflow the top of the Jet, ‘This
operation is known as tickling, or flooding.

‘Timing Gear, | Namo given to tho gear-wheols which oporate tho oams and
magneto, eausing the valves to open and close and tho spark to occur at the
corruct momenta (p. 82).

‘Top Dead Centre. When tho piston in exnotly at the top of its stroko, it
4s gad to bo at top dead contr,

p Gear. ‘Tho samo as high goor,
‘Top Tube, ‘The tube of the frame above the tank.
Torque. ‘The turing effect on a shaft
Touring Model. A motor-cyele in which specd is not tho only eonsidoration,

general efficioney, economy, and comfort being also eaterod for.
‘Transmission, ‘Torm applied to the parts of tho machine embodying the

rive from engine sprocket to gear-box and tence to the back whee
abe. ‘The inside part of w tyre, often needlessly named the inny
‘Tulip Valve. The hollowed head type of valve used on Aw.S. O.H.V.

engines.

ining, ‘The art of obtaining maximum effcieney from an engine (p. 95).
114459014)
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Twin, A motor-cyole engine with two eylindors.
‘Twisterip. A form of control by means of which tho throttle is operated

and tho ignition advanood and retarded by means of handlebar grips which
an. bo twisted, A popular form of control in the Colonies and abroad.

‘Two-stroke Engine.” An engine in which ono power stroke
secand stroke, as oppused to the foursirok principle
‘ongines work,

‘Myre Gauge. An instrument for measuring, in Ibs., pressure to the equare
inh, the air pressure inside the tube (p. 37)

Union.” Uually applied to tho joint of the carburettor and inlet port, but
may refor to any joint.Valances,” ‘ihe aps on tho sides of the mudguard to provent mud from
being splashed on to the rider,

Valves, Usually mado of nickel steol and provided to pormit the ingrew
‘and egirens of the atea to and from the combustion chamber.

__ Valve Face, ‘Tho surface of the valve which comes in contact with tho

Grinding. After considerable uso the valve face becomes pitted and
noeds to by ** ground-in,” i. trued up exactly to fv ite seating (p. 72).

Valve Guide. ‘The bashed part of the valve port in which tho valve slidos
up sind down.

Valve Litt. ‘Tho distance a valvo is raised from its seating.
Valve Port. ‘The part of the cylinder containing the valve,
Valve Rocker. A’ pioce of caso-hardened metal, pivoted in ite contro,

hich transmits the aetion of tho push rod to the tem of the valve, in at
overhoad.valve engine.

Valve Seating. ‘The eurfaco of the valve port which comes in contact with
the valve face.

‘Variable Jet. A jot adjustment, so that it will pass a greater or lessor
amount of petrol at the rider's will.

‘Volt, ‘Tho unit of elcetrical pressure. One volt is needed to eauso a current
of one ampere in a circuit having a resistance of one ohn. One accumulator
geil hen charged, should give at Teast 18 volts, and when it fala below this
figure needs recharging.

‘Voltmeter. An instrument for measuring voltage.
Yerim, ‘Tho rim on tho front wheel in which the brako shoo operates. It

‘also applies to the belt-pulley on the rear wheel.
‘Vuleanizing. A form of tyre repairing. Rubber and sulphur are mixed in

correct proportions and applied to the tube to be ropaired and subjected to

fait Volt multiplied by Thus afait. |Volts multiplied by amperes give watts, ‘Thus a dynamo giving «urn of 6 volts at Bamps cates a eurent of 18 watts 400 wate al
horso.powor.

‘Welding. ‘The process of heating motals to melting point, #0 that tho two
parta will unit,

‘Winding, ‘Tho wiro wound round tho armaturo of a magnoto is termed the
primary winding, ‘The other eirouit in the magneto is termed the secondary
‘winding.

‘Wing Nut, A nut having wings to enable it to be sorowed with tho fingore

INDEX
Axroap, taking machine, 111
Absorber, shock, 63.
‘Accident, what to do in caso of,
6

Accurnulators, eare of, 94
Acotyleno lamps, 94
Address, refusing, 116
Advance and retard, object of, 54
—— ——» use of, 38, 42

‘Advortising second-hand machines,

Agency, selling through, 115
Agents and service, 123
Air intake, petrol spraying from,

— leaks, 84, 102
- lock, 85
—— vont in tank choked, 101
AJ, series, 3-23
‘Alining rear whool, 93
—— sidecar, 94
All weather riding, 109
‘Aluminium sidecars, 22-23
Animals on road, 46
Appeal, right of, 118
Approach, warning of, 27, 117
Arrest, 117
Assembly of engine, 75
Atomization, 56
‘Auto-Cycle Union, 29
Automobile Assoc’

Union, 29
Aviation and design, 49

Bagoaor, 111,
Binks earburettor, 59-61
Brako adjustments 93
—, engine as, 39
Brakes, 8, 32
Bush, small-ond, fitting, 86
Buying now machine, 24
— second hand machine, 113

igh tension, defective, 99Cante,
ignition, broken, 100

Cables, control, defective, 94, 101
Cam-ring, 59
Caps, 110
Carbide, buying, 108
Carbon brush, defective, 09
— deposits, 68
——, removing from engine, 72
Carborundum, 72
Carburettor ablaze, 102

‘ Binks, 59-61
—— float punctured, 100
— jot choked, 100
—} principle of, 55-57
—— slides sticking, 101
—— troubles, 100
—, tuning, 83
Chain, coupling up, 90
—, front, adjusting, 86
— guard, removing, 90
—, magneto, adjustment, 80-81
——, rear, adjusting, 88
—— repairs, 90Chains, care of, 90
Change speed lover, 8, 32
Choice of mount, 2

Choked thea 100 iu
——— patrol pipesGeaning the rmeakine, 66
Cloaranco, valve, 66-67
Clothes for touring, 108
Club, joining, 28
‘Clube—

Auto-Cycle Union, 20
Automobile Association and

‘Motor Union, 29
Royal Automobile Club, 29

Clutch, 32, 61, 87
tention to, 88

Coasting, 42-43
Combination, comoring on, 40-42
— outfits, 14-23

157
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Competition riding, 95-96
Compression, absenco of after

valve grinding, 84
— maintaining, 82
— poor, causes of, 103
— stroke, 54
—, testing for, 114
Condenser, 59

broken down, 99
Confidence, 30
Connecting-rod, mounting of 7-09

hp. engine, 62
Consumption, petrol, 108
—, oil, 108
Contaet-broaker, attention to, 78

——— points, bad condition of,
98.

— — —, insulated, 98
— — — loose, 98

——— spring broken, 98
——— —— weak, 99
Continental rule of tho road, 111
— touring, 110, 111

Controlling speed, $3
Controls, engine, 33
— of the ATS, 32
Comer sign, 45
Comering, 40-42
Comers and cross-roads, 39-40
Cost of garaging, 108
— of licences, 107
—— of machine, 3, 13, 107
Costs, running, 107
Couniershaft gear, 61
Courtesy on road, 48
Crankease, cleaning out, 75
—— hot, 103
Crossed wires, 99
Gross-roads and corners, 39-40
Cruising speed, 39
Oush-drive, 63
—— purposo of, 63

ig-in, 4
Gylinder bores, equivalent, 121

cleaning outside of, 75
—— head, removing, 69, 70
——, removal of, 68

Danarnous comer sign, 45
Dangers, road, 44
Dazzle, 47
Decarbonizing engine, 68
Delivery of machino, 24
Depreciation, 107
Detachable wheel, 91, 92
Discol, 10, 55
Dismantling clutch, 89
— engino, 68
— fearhon 86
—— 0.H.V. mechanism, 76
Distributor, 59
Dog clutch of three-speed goar, 62
Draining erankeaso, 70

oi

— furious, 117
— hints, 43-44
— in fog, 47
— in traiic, 44
— licence, 26

Exgorerc lamps, 27, 94
Enamelling, 95
Endorsement of licence, 117
Engine, 3-49 h.p. 8.V., 4-7

3:49 h.p. OILY, 9-11
98 h.p. O.HLV,

p. S.V. twin, 15, 16
as brake, 39
controls, 33,
cooling, 38
decarbonizing, 08
elements of, 49-69
four-stroke cycle, 62
how it works, 49

—— lubrication, 31, 7
» insufficiont, 108

—, overhead valve, 3, 11
——' priming, 34

procedure after starting, 35
ro-assombly, 75,
revolutions, table of, 128
new, running-in, 38
runs badly, 106
side-valve, 3, 6

starting, 34
stops, 105, 106
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Engine, testing, 113
—— timing, 82
— pele 07-108
——, tuming for speed, 95,

twin oylinder, synchronizing

Exhaust cut-out, 117
— littor, abuso of, 39
= \Ajustment 77

— Pipo, 7
stroke, 55

—, cleaning sooted, 84
slow of, 74
——— stuck open,Expenses, 107-108
Fauras, locating, 97
Firing stroke, 54
Float, carburettor punctured, 100
Flywheel, function of, 50
Flywheels, assombling, 86

Forks, 7
—, adjustments to, 91
Four-stroke engine, elements of,

49-59 ederet oe
——— principle of,
Furious driving, 117

Garage fees, 108
Garaging, 108Gaugo, ey 37, 95
Gauntlets, 110
Gear changing, 36
— for starting, 35. Gua
—— ratios, see specs., ‘P-

th speed countershaft, 61
., timing, 53, 82

Gear-box and clutch, use of, 37
tention to, 86

dismantling, 86
——, function of, 33
Glossary of motor-cyling terms,

136
Gloves, 110
Goggles, 109

Gradients, table of, 127
Greaso-gun Inbrication, 75.
Gudgeon pin bearing loos0,een removal of, 69, 76
Guides, 110
Gummed-up piston, 102

Hap signalling, 41, 44
Handle-bar controls, 32.
Handling petrol pipes, 84
Head, steering, play in, 91
Headgear, 11
Helmets, 110
High-tension eable, defective, 99

—— magneto, 07
‘Hill climbing, 42
—, consting down, 42
Hors, 27
Horso-power, calculating, 121
Horses, 47

Toxrm10x advance, ee specs.
Chap. T

— cable broken, 100
— timing, 79
— troubles, 97
Tiumination, Jew regarding, 27,

Induction stroke, 53
Inflation, tyre, 57
Insulation, magneto, broken down,

99)
Insurance, 20
— premiums, .
Tntake, air, petrol spraying from,

102
International marks, 122
—— travelling passos, 111
Itineraries, 110

Jer, choked, 100
—, lovel of petrol at, 56
— pilot, 59
—, wrong size, 101
Joints, making, 83
— making washers for, 85

Kiex-Sranrer, using, 35
Knocking, 36

Lamps, 27
——, maintenance of, 94
‘Leakage of high-tension cable, 99

?



160 INDEX

Leakage, piston, 74, 103
+ Plug and "compression tap,

—, valve, 84, 108
Leaving thé machine, 118
Loft, turning to, 40
Logal notes, 116
Loggings, 100
Lovel, petrol, 101, 66

nicorrect, LOL
Liconco, driving, 26endorsement of, 117
Licences, 25, 26
Lighting-up time table, 122

ngs faults, 97
Lubrication, engine, 31, 77

in, 78
insufficiont, 103

—; magneto, 78
—! speodometer, 93
—'aystem, 7
Luggage, 111

Macner, 58
Magnetic field, 58
Magnetism, magneto, loss of, 99
Magneto advance and retard, 54
— care of, 78
—— chuin adjustment, $0-81

sontact-breaker, 78,
rive, SL

— insulation broken down, 99
— lubrication, 78

‘agnetism, loss of, 99
— principle of, 57
— dlip-ring, 69, 79
— timing, 79
——— slipped, 99

wrong 100
—, twin, synchronizing, 84
Make, year of, 113
—— and break, action of, 58, 78
Maps, 110
‘Marks, international, 122
Mixture, weak, eflect of, 65

Nexpre valve not closing, 101
Night riding, 47
Number plates, 27

rules regarding, 117
Nuts, stiff, removing, 85

Onsravortox, 117
Oil consumption, 108

—— sump, cleaning out, 79.
supply, adjusting, 31, 77
to uso, 31

Oiling chains, 90
—— clutch shaft, 88
Oily sparking plugs, 98
Overhauling, 64
Ovorhauls, types of, 64
Overhead valve clearance, 67
———— cylinder, removing, 68
engine, pointa of, 3
— engines, 9,

mechanism, dismant-
Ting, 75

—— — — parte of, 76
valves, extracting, 7L
—, grinding in, 73

Overheating, causes of, 65

Parer washers, making, 86
Passports, 110, 111
Periodicals, 115
Petrol, 65, 144
— consumption, 108
— level, 56

+ incorrect, 101
— pipe, air lock in, 85

choked, 101
—— fractured, 85

, caulking, 85
— Pipes, handling, 84
— spraying from uirintuke, 102
— tank, air vent choked, 101
— tax, 24

water in, 100
Pillion riding, 43
Pilot jet, 69
Pinking, 36
Piston, gummed-up, 102

Teakage, 74, 103
removal of, 69 3

if slots, position of, 74
— rings, examining and re-

© moving, 74
— — stuck, 103
——, seized, 102
Plate elutch, 89
Plug, cleaning, 75
— oily, 98
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Plug points, adjusting, 75
+ too far apart, 98

reach of, 77
— sooted, $8

cleaning, 98

thea 10ing, buying, 108Docks valves, 13
Policy, insurance, 29

sary instruction, 80
ims, insurance, 29

fons for a run, 30

Priraing the engine, 34
Pump, oil, hand, 31, 77

‘urchasing new mac}
— second-hand machine, 113
— , warning on, 114

acre and design, 2 |
—— models, special,
— sidecar, 3
Range of machines, 3-23
Rear wheel alinement, 98

detachable, 91, 92
——— removing, 91
Re-assembly of engine, 75
Re-enamelling, 95

ration and tax, 24
— book, 117
Reliability trials, 28
Retard and advance, object of, 4

190 Of, 42
Revolutions, engine, table of, 120
Riding, 30Right, turing to, 40
Rings, piston, examining and

removing, 74
—, — ; position of slots, 74
———, stuck, 103
Risks, insuring against, 20
Road, animals on, 46

dangers, 44
“Road Prohibited "
Roads, cross, 39, 41
Rocker arm, magneto, st
Routes, 110

45

icking, 98

Royal Automobile Club, 20
Rules of road, continental, 111
Running costs, 107
— in now engine, 38

Sappnx, soe spec., Chap. I
gyros motor-eyele, buying,

=, examining, 113
——, welling, 114

Seized piston, 102
Solling through agenoy, 115
Semi-sports model, 11
Shook-ubsorber, 63
Sidecar outfit, cornering on, 40-42

— outtits, 14-23
— wheel dlinement, 04

Sido valve clearance, 67
——— engine, removing eylin«

der, 70.
enginos, AWI.S., 6, 10

—— mounts, 3
— valves, removing, 70
Skidding, 46
Slides, carburettor, sticking, 101
Slip-ring, magneto, 59
Small-end bush, fitting, 86
Smoke from exhaust, 31
Sooted exhaust valves, cleaning,

SH
Spare parts stockists, 123
Spares, what to carry, 111
Spark, testing for, 83
Sparking plug, #00 undor “ Plug”
Specifications, 4-28
Speed, cruising, 39)
— limit, 118
— limits, continental, 111

——, mothod of controlling, 38
—'of Aw.S. machines, ‘maxi-

mum, see specs.

— record, 1
—, safe, 39
— tuning for, 96
Speedometer, 28
Spocglubricntion, 98
Speeds, oquivalent, 119
Spokes, 10080, 4
Sporting models, 3-13
Sports sidlocars, 21-23
Starting the engine, 34
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