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PREFACE

Tins handbook is intended s a work of reference for all owners
and prospective buyers of A.J.8, motor-cycles. It is also hoped
that the book will have an appeal to all interested in the Intest
products of A, J, Stevens & Co. (1914), Ltd., Waolverhampton.

While primarily written to mect the needs of the novice who
has had absolutely mo previous experience with motor-eyveles,
this handbook contains much information that should be of
general interest to the most experienced of drivers.

It will be readily apparent that much of the information is of
a general character, and applies equally well to other makes.
Carburation, for instance, is a subject on which information cannot
bo said to apply to any one make—it applies, of course, Lo all
internal combustion engines—but where details of practice and
design differ, those details applicable to the A J.5. machines are
dealt with separately.

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

The author has dealt fairly extensively with the descriptions
of the various A.J.S. mounts, for very often a man who buys &
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 comparison. Does nob every
5.V. owner want to turm over to the O.H.V. elass 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 mect the needs of both experi-
enced and inexpericnced motorists. The various operations
involved in overhanling A.J.8. 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
novies 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 thercfore abeolutely
trustworthy and up to date.
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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 aohapter
may be of some assistance.

The chapter dealing with faults and their remedics has been
written from practical experience gained from many vears of
riding on A.J.S, and other machines.

Should any special diMcultios arise, n lottor addressed W, C.
Hayeraft, ¢/o the Publishers. will receive prompb attention,

It is only fair to conclude by saying that the autlior has no
present or past connection or interest with the manufacturers of
A.J.H. machines, to whowm, however, he is deeply indebted for

generous assistance and for many photographs in the compilation
of this small handboolk,

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

CHAPTER 1

THE A.J.5. BERIES

How many people, when they see on the road or in the shop
window a motor-eyele whose tank bears the monogram ** ALJ.S.."
realize what a vast organization the letters A.J.S. stand for P

Wolverhamplon., A visit to the works of A. J. Stevens & Co.,
Lid., at Wolverhampton, leaves a very vivid and lasting impres-
sion on the memory—and a very pleasing one.  Mass production
is in evidence everywhere, and the ingenuity displaved 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 & motor-eyele arc here being shaped to
precision by hundreds of skilled mechanics.

In n well-lighted and spacious shop asdjeining, the cengine
components are being assembled and frued up, and rows of
cngines 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 anothor shop the
bicycle parts are under erection, engine plates being fitted ready
to receive the motors as soon as they leave the test bench.

In sudden contrast to all these places, n visit is now paid to the
sandblasting roomw, where certain metal work receives a special
linish. At the entrance is pinned a warning notice, * Do Nor
Liave Tins Doonr Opex.”  Slightly opening the door and peering
in, an amazing sight—almost uncanny—confronts the oyves. The
interfor is almost void of light, caused by dense whirling steam
and sand blocking out all natural illumination. Amidst this
ghastly abmosphere a weird phantom-like figure, clothed in wlhat
looks like a diving suit, is bending over and attending o some-
thing that one cannot define in the intense gloom. Indeed, this
room, reminds one of nothing so much as a place in the next
world, whither some of us are expected to go! Some of the
modern applications of seience are extraordinary, and grimly
[nscinating to watch.
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The last of these shops contains hundreds of finished motor-
eycles, which in rotation are tried out and tuned on the road by
erack riders at Wolverhampton before being flnally handed over
to the Sales Department, whence they are distributed throughout
the world.

Racing and Design. A.J.S. machines have gained a world-wide
veputation for general all round efficiency. This ontstanding
officiency has been won largely through racing experience.  Into
cvery scarching endurance test, international or otherwise, the
AuJ.B. company sends along a challenger, The names Simpson and
Longman are predominant in this connection.

It has been generally accepted that high speed raciog subjects
o muachine to the most exhaustive tests conceivable, and the
experience gained thereby is of incaleulable value, and has a direct
bepring on the performance of machines sold to the public. The
latter purchase a machine that is, in many cases, almost a replica
of the racing model, embodying at the same time those character-
istics insisted on by the ordinary touring motor-cyclist. Thus,
when o racing mount suffers a mechanical failure while hurtling
along the track at close on 100 m.p.h., the couse is fully inves-
tigated and, more often than not, the modificd component is
incorporated in the next machine of the same type sold to the
public. And so the evolutionary business continuecs. The net
reanlt is that the factor of safety of each part steadily rises, with
consequent increased reliability of the whaole,

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

The prospective motor-cyclist is often bewildered by the vast
number of types of machines sold to the publie. 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 tempernments, fads, and so forth, and caters to the
public accordingly. Temperament plays a great part in tho
gelection of a mount. If the would-be purchaser has an adven-
turous, excitement-loving disposition, only a sports mount will
glve him genuine satisfaction. Cravings forspeed and thrills ean
then be met as they arise | If, on the other hand, the purchaser
regards with gcorn the question so many young enthusiasts agk
flrst, 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 bul clear expression).

THE A.J.B. BERIES : 3

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

The Sporting Models. All these models have very rakish and
sporty lines, and should satisfly the most exacting in this respect.
I'heir low riding position and centre of gravity render them pecu-
lurly stable when the specdometer needle is creeping forward.
Thoso eatalogued are as follows—H5, H4, HO, and HS, and thelr
rospootive prices are £44, £48 108, £63, and £62. 1t should be
mentioned here that there are two other models nol catalogued,
namely, the H7 and the H10, that can be supplied to order.
T'heso machines are special racing editions of the Models HE and
I8 respectively.

Models Hd and HS have side valve engines, while the remainder
have overhead valve engines.  Suflicient it is to state now that
the essential difference between the two types is (as might be
expectad) that the 8.V, engine has its valves placed slde by side
with stems towards the crankcase, and in consequence not directly
oyer the piston, while the O.HLY. engine has its valves in the
detachable head directly over the piston.  Their respective moerits
may be considered later ; but it should be understood that really
fnst machines invariably have engines of the overhead valve
type.

A mile a minnte is about the top speed that can reasonably be
cxpected from the 8.V, range. This speed is ample for the
average sportaman who uses his machine on the road for pleasure
only ; but the man whe has a weakness for record smashing and
competition will literally frown at it and, of necessity, must turn
to the O.H.V. class, wher: there are machines capable of about
90 m.p.h., when speclally tuned. The overhead valve engine is
deliboratoly designed for high speed and fieree aeceleration ; but
thia type of engine is invariably more expensive than its side
vilve brother of the same cubje capacity—probably some £10 or
LRETRY L

From the foregoing remnrks it is not to be inferred that the ALJ.S,
O.LLV, engines belong to that type of engine which ean with
diMeulty be held in restraint, and is only in its element when on
Lhe open straight with ames belehing out of its exhanst ; on the
contenry, the A.JS. engines all possess that indefinable smooth
ok over ™ so beloved by the enthusiast ; and are very floxible
oven ab low revolutions, while they can, at a few seconds' notice,
pull out that vielous 60 m.p.h. roar.

The side valve sports models are modified touring mounts, the
thodifications  comprising a  specially  tuned  engine, “ T.T."
landlebars and footrests in liew of tourist bars and footboards
cespectively.,
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THE 3549 H.P. STANDARD SPORTING MODEL H5

This machine (shown by Fig, 1) iz probably the most popular
of the sports range. A very similir machine is the De Luxe
Sporting Model T4 (shown by Fig. 2), fitted, unlike the H5, with
mechanical lubrication and quickly detachable rear wheel, 1t
seems well advisable to pay the oxtea £4 108, involved (o Include
in the specification these items, together with other refincmonts,
However, at the cost of £1, mechanical lubrication can Lo Ntted
to order om Model HG. Mechanical lubwication undoubtodly
relleves the rider of o source of constant anxiety and annovinoe ;
and alse saves him no small amount of money in the long run on

Fig. 1, Tug 349 1.r. Staxpanp Srontiva Monmrn HG

tho score of economy in engine ail.  Moreover, correct Inbricniion
ensures the minimum production of carbon deposits on the
eylinder head and combustion chamber, and thereby gives (he
maximuwm mileage before the rather odious, but nevertheless casy,
Job of decarbonization becomes necessary, This mileage should
approximate 2,000, In practice, however, the owner usually
* decokes "' as soon as an appreciable loss of power and tendeney
to " knock " becomes manifest,

The Standard Sporting Model H5 is a general-purpose, msdiume-
power sports machine, capable of maintaining high averame
speed under normal conditions. Owing to the extremesly low
flgure 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.  Tts specification, which
applies also to all the other 8:40 l.p. machines, with certain
modifications, is as follows—

Excixg, This, like all the other engines, is of AJJ.S. design

THE A.J.S. SERIES a

nnid eonstruetion.  The keynote of the design is simplicity and
wburdiness, It is a side valve, vertical single evlindor, four-stroke
chigine of 71 mm. bore, and 81 mm. stroke, giving a capacity of
d0 ee., or (according to ALCLU. rating) 3449 hp, A four-ring
mluminium-alloy piston reciprocates in a east-iron eylinder with
virtleally fluned detachable head, both being held down by a
hividge plece and two long bolts.  The head on the TI5 eyvlinder
duparts from G5 (1020 model) practice in that it is provided with
i Mnned and extended exhaust port, thereby giving superior
conling ; and the exhbaust pipe haz itg connection vin union ot
instend of being a pushe-on fit (seen clearly in Fig, 8). In this

Fia. 8. Tue 3-¢bdur. De Lvxe Srontve Moner Hd

headd two large interchangeable and mechanically operated valves
of heat-resisting alloy steel are placed side by side in déep remoy-
able guides.  The large area of these valves ensures porfoet charg-
ing and seavenging of the cylinder, besides giving good heat
dissipation and freedom from distortion and pitting of the valves
themselves,  The tappets operating these valves have, of course,
niljustable heads to give correct clearances of <006 in, aud <008 in,
in the case of the inlet and the exhaust valves respectively ; and
nll 1927 tappet guides have external oil retaining cups in order
to counteract the undue exeretion of lubrieating oil from these
guides over the erankease.  New type valve springs are employed.

Within the cast aluminium erankease is the erankshaft assembly,
vomprising two heavy rimmed cast-iron flywheels, with their
tnain shadts ruoning 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 o noiseless and trouble-free manner. It consists of
the engine main shaft small pinion and two large half-time cam
wheals, The cams nct directly on the tappets. Tappet and valve
gstem centives are slightly offset, s0 as to produce automatic rotary

Fra. 3. Tus 40 mr. S Vawve Moper HS

movement and even wear of the surfaces in periodie contact when
the eneine is ronning.

The new type cyvlindrical silencer is very effective in reducing
the exhaust nofgse, amd should absolutely guarantee the rider
agninst police prosecution for noise, which has recently bocome so
prevalent. The principle employed consists of the use of blind

THE A.J.S. SERIES 1

snded, and drilled, extensions to the two pipes; and it is 'I.'hl.!.a
iitterly impossible for the gases to flow straight through. This
pystom was thoroughly tried out before being standardized for
umi with the H4, H3, and H6 engines, and it was found that the
tpniiltant back pressure was negligible.  Both silencer and exhaust
plpes are heavily plated. A union nut now replaces a clip-fasten-
ing on the induction pipe for the earburettor, )

Canponmrron. A No. 344 Binks, 2 jet, 2 lever, semi-automatio
virburettor with bottom petrol feed is fitted, and the respective
Jub siwos are—pilot jet, 1 ; main jet, 0 3 with spares, 0 and 5, This
somhination gives flerce acceleration and perfect slow running.

luNrrioN,  The enrrent is genorated by a H.T. Lucas, variable
Ignition, type K.S.A.1 magneto, chain driven off a sprocket keyed
to the exhanst camshaft.  The other sprocket is a push-on taper
fit on the armature shaft, and has a vernier adjustment for secur-
Ing accurate timing.  Actually, the flash across the plug clectrodes
in timed to oceur 4, in. before the top of the compression stroke,
on full advance. The sparking plug used is of the single point
{ype. The magneto is a well-protected instrument, and has, of
vourse, s clockwise armature rotation, viewed from the contact-
breaker side.

Lusrication, This is cffected by a semi-automatic hand-
pump. Oil is pumped into the crankease about every 5 miles.
The flywheels splash it on to the eylinder walls, and oil mist also
finds its way into the timing case, and thence back to the crank-
goae,  Mechanical lubrication can be fitted to order at £1 extra
{ns previously indieated). The makers recommend the use of only
the highest quality oil for lubrication.

FrayMe Axn Forgs.  These two supplementary units have been
designed to give, together, a wheel base of 4 1, 5l in,and a saddle
height of 28 in, Special eare has been taken to ensure good
general stability at speed and on treacherous road surfaces. The
A.J.8. forks are of very robust construction, and efficient shock
nhsorbers are ineorporated at the forward end of the lower fork
links, Thoe links are il{ijllhl{l]]]l' for side play. Integral with one
of the fork apindle casings are two sockets which permit of & lamp
being bracketed in o very low position that greatly enhances the
appearance, The dinmeter of the steering head has been con-
sidorably inereased for 1027, and large ball bearings are incladed.
This produces excellent steering without looscness, aud, if o
proprictary steering damper were indulged in, the machine woild
be ahsolutely perfect in this respect. The forks are provided with
grease-gun lubrication. The frame itself is of orthodox triangular
form of high tensile steel,

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

S {53014}
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models, Tt is operated by a right-hand gate change lever, affixed
to the tank (as shown in Fig. 3); and it gives gear ratios of 5.5,
0:8, 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 cluteh engagement. Moving the lever forward from rear
to front position, the consecutive gears engaged nre—low :
neutral ; middle ; top. On to an extension of tho new aplined
main shatt, which has a redesigned thrust bearing on the driving
side, are fitted two sprockets—one small and one large-—{or
primary and secondary drive, respectively, The larger sprocket,
incidentally, is part of the cluteh (actually the teeth are on the
periphery of the centre disc), which is of the multiple plate and
cork insert type, and has handlebar control on the left-hand side,
‘Adjacent to the cluteh and pegged to the outside eluteh plate is a
ratchet wheel with which the kick-starter quadrant engnges.  The
kick-starter lever (seen in Fig. 1) is in & position such that ample
leverage can be exerted upon it with the foot while astride the
saddle.  Only a high grade oil made by a firm of repute should be
used for gear-box lubrication, and the oil level is indicated by a
small shutter on the side of gear-box.

TrAxsMIssioN. Both primary and secondary drive is by
substantial } in. pitch by % in. wide IHans 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 BARY
access to the chain for inspection and lubrication purposes.
Ehm guards are designed to protect both rider and chains from

irt.

An efficient shock absorber on the engine mainshaft allows the
power to be absorbed gradually, and thereby climinates © snateh,”
which soon ruins any chain.  As things stand, it is o VEry rapn
ocourrence for u properly tensioned and lubricated chain to break
on the road. The chain wears out completely long before this
happens.,

BrARES, WhegLs, axp Tynes. Large diameter, internal
expanding, brakes are fitted to both front and rear wheels, which
are tyred with 26 in. by 2375 in., wired-on, heavy type non-skid
Dunlops with Schrader valves. The rear brake is operated by
a foot pedal on the left-hand side ; and the front brake is con-
trolled by a handlebar lever on the same side. Both brakes are
very smooth and powerful in acltion.

TANK. A handsome, black enamelled, and bulbous nosed tank
ia secured by two tank straps to the bottom frame tube, and has
o capacity of 14 gallons of petrol and 1 quart of oil.  The filler caps
are of large screw-on type. On to two special tank projections
are rigidly attached good quality rubber knee-grips.

MISCELLANEOUS DETAILS. The semi- © T.7." racing type
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lndlebars have celluloid grips; and just below the gear-box are
Lo rubber footrests, adjustable for position. This nf:nmhmn_};?n
glven o very comfortable nnd natural rld_iug position, e
widdillo itgelt ia & Torry Spring Seat No, 3. .Nm}-valf.-nead racing
wndginrds are fitted.  Over the rear mudguard is a strong ulu'rl{u:
pipilile of safely supporting a passenger; but it in nuti uxuc;, ¥
i Happer-bracket (to use the latest newspaper deac_ripl- on o ‘u
pillion seat) ; it is really intended for lnggage. At its slnllpﬂ are
pooured two pannier bags with a full kit of luﬂlls. A vear kick-up
wliand only is fitted.  The general finish, [m:ludmg' t‘.hu handlebars,
& blnck enamel on o special anti-rust process,  The usual pu.r'l.-.u
wie all heavily plated.  All oil and petrol cocks are of the quick

winn. push type.
“thliluz:el.:-I::ﬂ'liui;lliug can be fitted to unl--r‘ al BO 15s. ,qnllo. and at
07 b, extea for o combination.  This applies to all A.J.S. mounts.

Wittanr,  Approximately 210 1b.

Maximuym SPEED.  Approximately 60 muph.

THE 349 H.P. DE LUXE SPORTING MODEL H4

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

’ll"i;::* engine is specially tuned, and mechanical llzlbr‘lcntinn i
fitted in place of the hand pump : the rear wheel is quickly detach-
able : better type valenced mudguards and saddle are provided ;
thore are stands for both [ront and rear wheels.

THE 3-49 H.P. OVERHEAD VALVE SPORTING MODEL H6

Next in order of popularity is the O.H.V. 349 c.c. Model HB
{noe Fig. 4). This machine, which is a fast mount pnasm:nin;; i
admirable competition record, embodies all those improvements
incorpornted on the 1927 Model H4. It is, in fact, a replica of
this mount with certain important modifications, s

ExaisE.  The power unit is of the overhead valve type. Two
Inrge digmeter, alloy steel, tulip valves, hollowed out for lightness,
niv symmetrically placed at 824° to each other in the detachable
pylinider head so that, when seated, their heads are mughlz.: flush
with the walls of the hemispherieal |'.um't:-||5I,inn‘chmuller P slightly
In front, on the left-hand side of the ovlinder, is o sparking pilu_g
with its eleetrode points pocketed within the chamber. This
nreangement is ideal, having regard to instantaneous combustion,
gooid evlinder charging and exhaustion, and last, but by no means
lonst, good turbulenee, . . 1

T'he valves ave operated by polished duralumin rockers, mounted
un the spindles between the two massive steel mnku,?r_' plates, n;ng
girrying ot their extremities grub serews and lock-nuts, whic
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cnable tappet adjustment to be effected at the top of the push
rods, instead of at the bottom, as previously., The oylinder hold-
ing down bolts are in a position different from that of the 5.V,
eylinder retaining bolts (as may be sesn by comparing Fig. 3 with
Fig. 5, which shows the 349 0.1V, engine). Clearance between
inlet valve and rocker is <000 in., and the exhanust valve clearance
is -008 in. Grease gun lubrication is provided for these rockers,
which have large area plain bearings.  The erankease valve actual-
ing mechanism Ig, of course, the same as on the H4 engine, The
valve springs are noteworthy, being of the two-in-one variely,
The valve movement slightly overlaps the piston stroke, and in

Fig. 4. TEE 340 nr. O.HYV. Moper H4

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 oil into the combustion chamber, The gudgeon pin is hollow,
and 18 secured in position hy two small springs. This plston,
unlike many of its type, does not suffer from that distressing
malady, ** piston slap.”  An alternative high eompression piston
can be obtained from the makers by those desiring to got 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 advance.

UARBURETTOR. The carburettor is a No. 448 Binks, 2 jet,
2 lever, semi-automatic model with bottom petrol feed and twist
grip control. Jet sizes are—main jet, 10; pilot jet, 3 ; spares,
1 and 7. If Discol P.M.S, 11 is used on the HG or 7, use jets
4 and 16.
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{iman-nox. This is a close ratio type of gear-box giving ratios
ul Hib2, 68, and 10:3 to 1, with a 21-tooth sprocket ; but a wide
Pl type of box may be had if required, ]

Heyond the fact that mudguards are of the racing 1m{'-‘|:4:-1"1n,
Modal 1 does not further differ materially from Model T4 in
#ri ot Lom.

Weisnr., About 220 1b.

Maximuym Seeep.  Close on 70 m.p.h.

Fig, 5. Tue 349 5r. OOH.Y. Excixz Mopee HE

THE 498 H.P. OVERHEAD VALVE MODEL HS (Fig. 6)

Thin machine is the last of the sporls range. Owing to its
uront spoed and immense power reserve, this model essentially
binlongs to the sports class ;3 but it is not, however, a pure sports
wount, It is rather a dual purpose machine suitable also for
long distance high speed touring.  To this end ample mudguarding
In provided. A racing version of this machine, the 110 (as pre-
Viously mentioned), is obtainable. A Mr. Karmody, on one of
Lhese mochines, attained a speed of 93 m.p.h. on the Mourabra
Hpovdway, Sydney, New South Wales, on 6th February, 1020,

Maodel 18 has o wheel-base slightly greater than that of any
of Lo models hitherto described. It is 4 ft. 8 in. The saddle
hicighl remnins unaltered, namely, 28 in., while the ground clear-
ance bs 48 in. 1927 modifications to this mount, which was inltm-
fueed in 1920, include larger sized tyres (280 in. by 325 in.),
slrengthicned forks, the substitution of a gate change speed lever
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for the bell crank system previously employved, valve clearance
adjustment at upper ends of push-rods instead of at lower
ends, new type of engine bearings, and a splined main shaft and
redecigned thrust bearing in the gear-box. These gear-box
improvements apply to all madels,

Excixe, The general lay-out of this engine, which has per-
formed so creditably in the Tourist Trophy Races, is similar to
that of the 3:40 h.p. O.H.V. engine ; some parts are actually
interchangeable, chief among which are valves, valve actuating
mechaniem, magneto drive and main shafts, It is of 84 by 00
mm, bore und stroke, giving 408 c.e. eapacity, Tdke Model TI0

Fio, . Tux 495 w.r. O.H.V. Monen HS

enging, it is fitted with a detachable evlinder head, enclosed valve
lifter mechanism, an aluminium alloy piston with non-segmented
domae, and compound type valve springs. The correct valve
olearanee is <006 i, for the inlet, and 008 in. for the exhaust valve,
and the ignition advance, & in. before T.DLC. The big end
boaring, having regard to the high stresses that it ean be subjected
to under full throttle on this machine, is of compound type. A
large box type ol silencer is fitted in the same position ar the
cylindrical ones on the 349 h.p. models. The plated exhaust
system is thua very imposing.

LunnicaTiox. A Pilgrim, tvpe * F " sight mechanical oil
pump, supplemented by an auxiliary hand-pump, is provided.

GrAR-ROX AND Traxemiz=ion, The gear-box, of the same type
as mounted on all the other machines, gives ratios of 4.0, 844,
and 15 to 1. A eclose ratio gear-box may be fitted as an alter-

native, ‘ransmission is by § in. pitch by } in. wide, Hans
Reynold chains.
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I AsTE AND TaNE, The frame is of best quality steel tubing,
silentifically constructed, with sidecar lugs integral. The tank
bl 1§ gallons of petrol, and 3§ pints uf.nll. S : !

Wy pemainder of the equipment specification is identical with
Wil of the 849 h.p. O.H.V, model.

Wetonr,  Approximately 274 b,

MaxiMuy SpeeEp,  Roughly 70 to 75 m.p.h.

THE TOURING MODELS

Phese are models T8, HO, T2, and 1, and their respective
prlons are, £48 10s., £56, E50, and £05. The flrst two are solo

Fia, 7. Tne 349 g.¢. De Luxe Tovmixe MoDEL H3

suounta, while the remainder are twin eylinder gidecar outilts.
{enlilos thess combinations there are listed several attractive
wporting and touring sidecars that may be attached to any of the
A 1.8, models, and some that ean be fitted to certain models only.
Wi will denl briefly with the solo Immmtu first, and the sidecars
nlterwar y ghove-placed order.

m"i:'h: ‘:1:!“1;; ::tpt.hﬁeu;:uﬂ II'vllll.ll'il.'l.h‘. Model H3. This maching (shown
by 10, 7 differs from the De Luxe Sporting Model H4 only in that
the ongine is not specially tuned for speed ; footboards replace
footrosts 1 touring pattern handle-bars are fitted ; the silencer
{i (bt in front of the engine. ;

The 4-98 h.p. De Luxe Touring Model H9 (Fig. 8). This 408 h.p
M.V odel. which made its debut at Olympia in 1026, is exactly
e pnme ns the 4-98 hop. 0.H.V. model with the overhead valve
mochanism replaced by side valves. Thus marketed, Model HO
his oxactly the same weight as Model HS, while 'l-]ll:."fl}m}t'-r is
ghoapor than the latter by £6 10s,  The speed of the 8.V, machine
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is appreciably lower than that of the O.H.V. machine (which is
best described as concentrated ** pep '), but its performance is
nevertheless, very remarkable, )

Fic. 8. Tur 498 w.r. D Luxe Tovrixa Mopern HE

Fra. 9. Tae Mopeu HI De Luxe Coumrxariox, T-80 51,

THE 799 HP. DE LUXE PASSENGER COMEIN
MODEL H1 A

This combination, a luxurions outfit (shown in ¥i
. it (s m in Fig, 9), should
satisfy, not the man who wants room for an occasional * flapper,"
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bt the man whose ** flapper ” has * come to stay "—in other
wurids, the family man. Owing to its high horse-power and low
boltom gear, this machine is capable of going practically any-
whoere, At the same time it has a good turn of speed. Comfort and
sollability have been taken as the primary considerations in its
i,

Plis * Vee ! twin cylinder engine, which provides the motive
power, is fitted to this model and the standard passenger com-
Wrntton model 112 alone. This engine closely follows gencral
\.J.8, practice, but it has several noteworthy features. The
spocification is as follows—

Excine. Rated at 7-00 h.p., this 8.V, engine, with evlindors
pluced at 50° to cach other, and provided with detachable heads,
finw i T4 mm. bore and 93 mm. stroke. The eylinders, of similar
type to those fitted on the small S.V, engines, have n common
induetion manifold to which the carburettor iz attached. They
are held down in position in a very neat manner by three bolts,
one of which is a compound bolt of ** Vee " form (clearly ghown
i Fig. 10), and two bridge-picces. Cylinder gaskets are fitted
{+ this engine alone.  Pistons are of alumimium alloy and valves
are of standard pattern, having clearances of -006 and -008 in
ilie ease of the inlet and exhaust valves respectively. Ignition
{ining is # in. before T.D.C. on full advance. The connecting rods,
o which the pistons are attached. are mounted independently,
alde by side, on the crankpin. There i8 no fork-ended master
conneeting rod (sce Fig. 82). This is rather unorthodox prac-
tlee : but results have justified its adoption. Roller bearings
are fitted to conneeting rods big ends and main shafts. The valve
timing gear comprises the small main shaft pinion, two half-time
wxhinnst camwheels driven off the same, and a double inlel cam
wheel driven off the front exhaust eam wheel. One toggle only
i uscd, this being interposed between the double cam wheel and
front inlet tappet., On this engine, owing to the increased load
on the drive, the © Magdyno ” sprocket s keved to the armature
whinft : on all the others it is a friction fit. The other sprocket is
pplined to the exhaust camshaft. A large cvlindrical slloncer ls
fitted below the magneto platform. Al extornal engine details
nre woll illustrated by Fig. 10,

Canpunerror. This is a No. 426 Binks. Jet sizes—pilot
job, 2 ¢ main jet, 0 ; spares, 0, 2, and 5.

[oxiTioN. Lucas magneto with vernier timing adjustment.
Lodge H.C.1 sparking plugs.

LuonnricatioN. Pilgrim mechanieal oil pump with sight feed,
nne auxiliary hand pump.

TrassMi=sioN. 4 in. pitch by § in. wide, Hans Reynold chain,
totally-enclosed chain cases, shock absorber on engine mainghaft,
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l.’ir.t."l:cl:z AND GEAR-ROX. The clutch is of the mulliple plate
and cork insert type, hand controlled. Gear-box is a three-spead
bottom bracket type with ratios of 5, 0, and 16 to 1. .

B, T mP.

B 1t b

x

CrLrspeEr E

5

Fig. 10. Tue Moner H1 Tx

WieELs, TyrES, AND DBraxes. All three wheels quickly
detachable and interchangeable, with 26 in. by 825 in .“'ii;l'l'{i on
heavy type, non-skid Dunlop cord tyres. Brakes c.:l‘ inﬁ-rnni
expanding type Both brakes are operated by foot pedals
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Abusted on the left and right-hand sides respectively, that on
{ha left eontrolling the rear.

Taxk. 'This has capacity for 2§ gallons of petrol and 1 guart,
i wil, Tetrol injectors to cylinders.

MunaUARDS. Well valenced and fitted with drip channels,
Winr : 7 in. wide.

ViiscnrnaNEous,  Ineluded in specifleation are —Terry Spring
Ml No. 8 De Luxe, rubber foot rests with deep tread and hoel
poul, stonds to front and rear wheels, and a complete set of
toola,

WistoHT. _-‘Ikp}lr;_;_\;;rlrrl'[u'-i}' aaa 1b,

[Tore is the sidecar specificat fomn

flony., Constructed of steel panelling and beautifully uphol-
fored, Seat and back fitted with springs. Standard equipment,
Ineluides windseroon, sidescreens, storm proof apron and luggage
(AT i AN S

UIARSTS AND SvespexsioN. Special underslung type chinssis
with duplex axle tubes. Back and front are laminated * Cee ™'
lend aprings.

Corovh. Dlack. No deviation from this colour.

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

finehine, which sclls £15 cheaper than Model H1, is a less Tuxu-
yioushy equipped edition of the same machine. Tt hins no lighting
wih. and no eleetric hom. Only the motor-cycle wheels are
interchangeable and quickly detachable.

The above are the principal points on which the apecifieation
diffsrs from that of the previously described machine. Model 112
(which is illustrated by Fig. 11) weighs 310 1b.

The maximum speed of both machines is approximately 50
.. he

The 799 h.p. Two-seater Sidecar Combination. This sidecar,
which ean be fitted in place of the single-gseater body on Models H)
wiid 112, at the cost of £10 and £5 extra, respectively, incorporates
(a seen in Fig. 12) all the well-known design features of the
lutter body, plus the fibling of the extra geat. The two seals are
prranged tandem fashion, the extra or front one being remarkably
comfortable and spacious coough for an adult. The back roest
in cleverly formed by utilizing the hinged dash of the roar seab,
which is shaped and upholstered. The seat itself is attached to
the gidecar body on the right-hand side, and can he folded back
when entrance or exit is being made by the rear passenger, Access
{o either front or rear is by a single door, and by lifting up the
hinged dash. The inclusion of ihe extra seat has been effectod
without in any way detracting from the general appearance, and



18 THE BOOK OF THE A.J.S,

the overall length of body is but 6 ft. 6 in.
ment includes two windsercens and two aprons,

The Occasional Two-seater Sidecar. As its name implies, this

The standard equip-

Fig. 11. Tur Mone 2 I ¢
. onEL H2, 799 w.r. STANDARD PASSENGER CoMBINATION

Fiu. 12, Tue 7:00 w.r. De Luxn TaNpes Two-SeaTen
rsnluu_.qi' (illustrated by Fig. 1
requirements of those who de
be called into

.ii;l h:mlhw-n degigned to meet the
gire a body which can, i r

e 3 an, Huired
requisition to accommodate a second pnmn:;vr m"
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il onn be used as luggage space. The sidecar illustrated will be
found to be ideal for this purpose., The second seat is housed in
ihe extension at the rear of the body, and when not in use is
fulded up so compactly that the appearance is that of a gingli-
wintor body only. The seat will hold an adult with case, and
ample leg room is afforded by a well in the floor of the hady,
Mpeolileation ineludes windscreen and storm-proof apron,  Fitted
Lo Madel FI1 machine and chassis, it sells at £08, and to Model
12 nnchine at £85.

Fro. 13. Tug Ocoasoxan Two-SzaTen

Sidecar with Child’s Seat, Many attempts have been made to
dovise o safe and compact compartment in which the voungoer
gonceation of the family can be carried ; and the sidecar shown
Ly Fig. 14 supplies a long-felt want in this direction. To anyone
wioing this sidecar with the seat elosed up, the existence of such
i (itment would not be suspected, as the whole folds down into
{he body of the locker when not in use. The seat is provided with
wlide panels, so that the ehild is as well protected as its parents,

I'his type of body can be fitted to either the H1 machine or
112 and chnssis at £00 and £385.

The Lightweight Touring Sidecar, shown in Fig. 15, is a very
uneful Tittle sidecar that can be fitted to Models H3, H4, H5, HE,
and 5, at 215 extra.
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Fro. 4. Emecar wrrn Cmup's Bxar

Fig. 15. Ter Liowrweigar Tovnive SIDECAR
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The 4-98 h.p. Sidecar Combination. The A.J.S. company have
introduced o special touring sidecar for use with their 4-95 h.p.
model, which is illustrated by Fig. 16. The workmanship and

Fio. 17. Staxpard AnvMiNivs SPORTS STDECAR

materials are of the very hest quality, and the graceful lines are
apparent, from the illustration. A large locker is provided. The
{15 combination costs £79, while the HO combination costs £72 10s.
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The Stand i 3
the Htﬂu{].u.rdm Aluminium Sports Sidecar.

machine. The body is coach built, and cov

un y Pig. 17 illust:
Aluminium Sports sidecar attached to the 7-1;!3-‘ :1.::’

erod with aluminium

Fia, 19. Tux Srecian Raersa SipEcan

f];;ncii’.a with special ** frosted finish."
ed with spring back, and upholste i i
A large locker is fitted at the rmt:r,n TTRE (et Mty S

; The chassis is of
with duplex axle tubes. * (oo™ i ron L e e
front and rear, SR s on ls vIEecH

It is roomy and comfortable,
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T'his sideear can be fitted as an alternative to the standard
Lonring type at little or no extra cost on Models H1, 112, and HB.
It can also be fitted on a lightweight chassis to Models HS, 116,
115, H4i, H3, at inclusive prices ranging from £60 to £70,

The Super-Sports Aluminium Sidecar. Owing to its correct
sbream line, the sideear shown in Fig. 18 is suitable for track,
pond racing, or the sportsman on tour. It represents the last
word in sporting outfits.. The body is coach built with special
“ frosted finish ' aluminium panels,  The lift-up dash also forms
the door. This sideear can be fitted to all models, including
Hghtweight chassis,

The Special Racing Sidecar. This sidecar (see Fig. 19) is very
similar to the Super-Sports type, but it is intended for serious
business, Four point attachment is provided to the motor-cvela,
There are also special cushions on the top of the mudguard, and
i loop frame over the passenger for cornering purposes, It can be
fitbed to all the A.J.S. models at prices ranging from £71 in the
anse of Models H5 and I3 to £100 in the case of Model H1, which
lu o magnificent outfit.

This concludes what it is hoped may be an interesting and useful
ynmmary of all A.J.8. machines manufactured and catalogued
for 1027.

3—(53014)



CHAPTER 1T
LICENCES, EQUIPMENT, AND INSURANCE

I~ this chapter we assume that the reader has selected and ordered
his new mount, and desires to geb it on the road as soon as the
vurrluuu legal formalities and requirements have been satisfiod,
The absolute novice is strongly advised not to attempt to ride
the machine away from the works. This is courting disaster if

t.h!: route involves driving through much traflic.  Often an export
driver, who has been accustomed for years to driving machine
with throttle control action working in the reverse dircction to
that of the new machine, finds that he is not quite happy on this
monnt for nowrnl‘ days.  Ag we all know, the subconseious 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 instinctively 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 a4 number of instances. The wiscst course is
to make arrangements with the nearest agent to have the motor-
eycle delivered for a nominal charge by one of his emplovees,
ALLS. agents are scatiered widely throughout the United ]i.:'n;xr
dom, and no dilliculty should be experienced in this connection.
One of the largest and most conveniently situated agents in the
Metropolitan area is F. Taylor & Co., Lid., of 49-53 Sussex
Place, South Kensington. A list of other agents is appended at
the end of this volume. Spare parts, as well as general service
are obtainable from all these places.  If the procedurs m:;mmto&
is adopted, it will bo necessary first to supply the agent with the
registration licenee before the machine can be deliversd.

_ Registration and Tax. All motor-cycles are subject to registra:
tion and t-u::nuun. and a machine eannot be used on the highway
ur:{.:l_ a registration number has been allotted to it and a licence
obtained from the local Borough or County Council office.  This
registration or index number belongs to a machine mntil such
machine is no longer used on the highway. Tf, after expiry of &
licence, no renewal is made for o prolonged period, the authoritices
must be informed of the reason in advance.  Tn the case of motors
eyeles 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.

24
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A licenee application form is obtainable from any head Post
Oifice, and must be very carefully filled in and posted to the
lienioes 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 flrst obtained from the agent, if the machine has
not been delivered by rail.  On page 26 a portion of the applica-
tion form Is reproduced, It will be obscrved that quarterly
leonoes as well as annual licences may be taken oul at the rider's
iligeretion.)  Common sense dictates what licence should be taken
oub under the prevailing cirenmstances. A point to be noted,
however, is that a Post Office can only issue rencwals of the sume
Lype as already existing, that is to say, that a quarterly licence
et only be renewed as a quarterly licence, and an annual one as
an annual one, Applieation for annual licence renewal must be
mado between the lst and 15th of January each year. In
enlenlating the weight unladen, the weight of all parts normally
used must be included, exception being given only in the case of
fuel, water, oil, accumulators, and loose equipment. The regis-
tration suthorities, if they doubted the accuracy of a weight
declwration, might call upon the owner to have the machine
weighed on an approved weighbridge in the presence of authorized
oflicials. When selling & machine, the licence, if unexpired, must
be handed over to the new owner, and the registration book must
be sent to the registration authority, who pass it on to the new
owner. Both vendor and purchaser must notify the authorities
of the transaction. 1t 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
lssued,  Mhe book thus forms a complete record of the machine's
history, and, incidentally, is of no little interest to the purchaser
ol o gecond-hand machine.

1l & motor-cyele is registered as a solo machine, and the molorist
dogides to attach n sidecar, he must take out s frégh licence, and
velurn the existing one plus the balance due on a sidecar, i.e. 20s.

When the machine is on the road it must carry the licence—
which is in the form of a dise—in a conspicuous position, visible
always by daylight from the near side of the machine. The
lieenoe should be carried in a weatherproof holder, and may be
mounted (1) on the front number plate, (2) on the handlehars,
{4) ot the side of the tank, (4) in the case of sidecar machines on
the gide panel of the sidecar body. The licence is of a distinctive
wolour, which is changed annually, and therefore a police officer

| Reoont legislation now enables the motor-eyolist to chitain 8 quarterly,

wi-monthly, or snnual licence dated from the first of any month in tho yoar,
A rebato on an unexpired portion may also be obtained.
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can tell at a glance when an annual licence is out of date. Four-
teen days' grace, however, is allowed between the expiry and
renewal of an annual licence,

Driving Licence. Before any person is legally entitled to ride
a motor-cyele on the public highway. he must hold a driving
ticence. 'I'his is obtained, cither by postal or by personal applica-
tion, from the town eouncll or corporation of the county borough
in which the prospective motor-cyclist resides, or from the county
council, if he resides outgide a county borough., The foo is 5a.,
and the leence remains in foree for twelve months from the dato
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
qualifieation needed for one to oblain a driving licence othoer
than nge.  Marked physical infirmitics do not bar a person from
driving on the highway. XNo licence is issued to anvone under
14 years of age. A person over 17 vears of age can obtain at the
smne fee a licence entitling him to drive either o car or a motor-
cyele. It therefore always pays to fill up a licence form Lo fneluda
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 summeons. Tt i= liable to be
endorsed, or even suspended at the jurisdiction of any magistrate,
under the Motor Car Act of 1003, No police officer may lawfully
peruse the endorsements at the back of a licence.  This eliminates
prejudice that the officer might have against the offending motor-
st before deciding to report him for contravening the law. 1t
is not, however, wise to roundly abuse an officer for this, ar for
any other reason. HRemember that the British policeman, in

|
. s Annual  [Qunrterly liconces
T spply for a licence expiring om 192 .| Licences expiring on
for o expiring | 24th March, S0th
on d1st June, 30th Bept,

Motor-Cvore (or molor scooter or eyele Dacember | or 3lst December
with auto-wheel or other motor attachmoent ).
Note: Motor-cyeles excecding 8 ewt, in weight Duty Du

unlnden are chargeable to duty as cars. £ s'd P "l;.'
{m) Bioyole—
Weight unladen, not exceeding 200 1, 1 10 = - |
Weight unladen, not excecding 200 [b, with

right to draw trailer or sidocar 210 - 11 0
Weight unladen excecding 200 Ib., bot not | |

excoooding B ewt. . . 2 . . 3 - - 14 4
Weight unladen sxceeding 200 Ib. with

right to draw trailer or sidecar i g 4 - - I 8 =
() Trieycle (nob exceeding B owt. in weight

unladen) . . : - . . 4 - = 1 2 =
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spite of all the intolerance often unjustly attributed to him, is a
vory fair, reasonable, and just man, when treated with due
pespeet. When treated otherwise, however, he is a decidedly
WY praposition to deal with.

Number Plates. It is not suflicient to mercly have a number
plate on the machine. The number plate must be in accordance
with o deflnite scheme and definite dimensions laid down as
standard.  This scheme is shown by Fig. 20, and the number plate
riust 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,
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and must always be kept in such a condition that they may easily
ho read at a reasonable distance,

Audible Warning of Approach. The exhaust noise does not
come within this eategory ; the law stipulates that an indépendent
warning mechanism must be provided on the machine,  This may
bis in the form of a mechanical or bulb type hom. Totl have
their merits. For touring purposes a bulb type is preferable
but for the sports rider, mounted on o fast and perhaps slightly
nolsy machine, a mechanical horn, mounted on the top frame tube,
in invaluable, The ideal is to have both. But do not buy one
uf those cheap horns which begin by sliding down the handlebar
{ownrds the steering head, and end by dissolving into their com-
ponent parts,

Nover use a horn unnccessarily—particularly the mechanical
Lypoe—{Lor 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
front of & solo machine, and, in the case of a sidecar outfit, a red
rear lnmp also,  The sidecar lamp must be fitted on the left side
#o a8 to indicate the entire width of the vehicle. At present it
is not eompulsory to fit a rear lamp on solo machines. 1t scems
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likely., however, that in the near future ib will be so. In any
case, either a red reflector or o lamp ought to he fitted,

Lighting sets are either of the acetylene or electric type. Elee-
tric lighting is now becoming exceedingly popular, and bids fair
to revolutionize night riding ; for thers can be no possible doubt
that it is far and away the best of the two types, 1t is, of course,
purely a matter of expense,

Other legal aspects aflfecting, chiefly the conduct of the driver,
will be considered in Chapter IX. We may azsumoe that the
makers have complied with the law in the fiting of brakes and
gldecar. The former, however, must be kepl in proper order,
otherwise o breach of the law is incurred,

Speedometer. Many people ave apt to regard this instrument
‘as o pure loxury.  This view is wrong ; 16 is practically a necossity,
By its agoney both your tyre mileage and your fuel consumption
can be aceurately estimated 5 it is of vast service in walching the
tune of your engine by informing you when the machine is losing
apeed, or elimbing a 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 fluctu-
ations of a speedometer needle is at all times fascinating, and
in long distance tours the instrument assists you to keep to definite
time schedules.

All speedometers work on one of two principles—the centrifugal
or the magnelic—and the average cost of an instrument is about
£3. Most popular among the centrifugal Lype are the * Cowey,”
the ** Smith,” and the * Watford.,” The * Stewart " works on
the magnetic principle, however. Al these instruments are
wonderfully accurate, and require little attention. An ultra
modern instrument is the ** Bonniksen " time specdometor,
which registeras both time and distance, thereby elucidating the
nvernge speed. The fitting of such an instrument, however, is
likely to deliver a rude shock (o the man who eredits himsel!
with 40 or 50 m.p.h. averages,

Joining a Club. At the present time there are numerous elubs
throughout the country that are willing to accept members for
n small fee. These clubs frequently hold mectings, ineluding hill
viimbs, rellability trials, and social eventa, There is no doubt that
one derives many advantages fvom Joining alocal club,  Butif you
vialue your machine do not enter for one of those freak scrambles
which cecasionally take place, which nssume 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 squipment.

Besides these smaller elubs there are three great road organiza-
tions, one of which it is advisable to join. Tnnumerable benefits
are obtainable on payment of a nominal annual subscription.
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They comprise, among other things, free legal advice, * get-you-
home " schemes, general road assistance, and use of road tele-
phones,

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

Auto-Cyole Union, Royal Automabile Club,
&3 'all Mnll, - S0-01 Pall Mall,
Londan, 8.3, 1. London, ¥.W,1.
Auntomobile Asgoeintion and Motor Union, and
Fanum Houso. 7 and 8 Now Coveniry Streat,
Now Coventry Streel, Laomdon, W.1.
il

Insurance. It is the bounden duty of every motor-eyelist to
insure against third party risks. If he does not do so, he is
behaving in a sclfish and irresponsible manner. Whether he
insures the machine itself against damage, fiee, and theft, is o
secondary consideration (though apparently many individuals
do not think s0). Think what might happen if you pernmanently
erippled a man while driving. You might be found not guilty
of eriminal negligence, but guilty of civil negligence.  You would
b acquitted on the eriminal charge, but later on you might be
sued for a considerable sum in o civil court. Perhaps, if the man
were the bread winner, and a sympathetic jury were persuaded
to returm o verdict against you, about £2,000 damages might ba
awarded ; probably an extended order for payment would be
made. and your life would henceforth become o burden. Bank-
ruptey through & molor smash may come to quite a prosperons
man in & twinkling of an eyve.  Worse to some men than erippling
or bankruptey would be the consciousness that helpless women
and childeen were veduced to poverty and suffering becanse the
delinguent had been unwilling to spare the paltry premium for
an insurance policy. Indeed, in view of the large number of
aceldents 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 poliey with a reputable
company. Most Insurance companies give no-claim bonuses, It
therefore does not pay to worry a company over trifling and
inexpensive details. All risks can be covered for a medium
power machine for about £6 per annum, and third party risks
alone for about £3. Insurance companies raise the premiom
when pillion riding is indulged in.  'The insared should goard
ngainst any conduet likely to invalidate his policy. All clauses
should be very cavefully 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
clanse of its policy by the insured person.



CHAPTER IIl

DIIVING

R ]

Preliminary Instruction. At this point in the proceedings w
take it that the reader’s mount has been fully oqu]l;;pud for tlfkir:;
the public highway, and is now garaged awaiting its Mrst run on
the road. This first trip is always regarded by the * tyro " with
mmbth}ng approaching awe. Any proliminary nervousness, how-
ever, disappears almost instantly on taking the road. and conil-
dence _hi gradually, and then rapidly, acquired. Thereaftor -
gress 1a very rapid indeed, and after about a dozen runs or so
the rider usually feels capable of undertaking his flrst long cross-
country trip, and begins to thoroughly enjoy the sport: for
motor-cycling is undoubtedly one of the finest tonics in the world
for the average man, distracting, as it does, the mind from all
business and domestic worries. But the mder should guard
against, b-em_:ninp; prematurely over-confident of his own abilitics.
and keep his speed down to reasonable proportions for some
considerable time.  Failure to do this usnally results in his having
Some lmirlwruadt-h escapes which quickly remind him that he
is 'ynt a begm:mr} and that if he pursues his suicidal tendencies,
he will be a beginner somewhere else. Indeed. very high speed
should not be indnlged in until the subconscious mind can be
trusted completely to carry out the various muscular control
movements automatically in the lightning emergencies which
ull road users are bound to be confronted with, sooner or later.
We will now turn to the question of actually preparing for the
flrst run, which should be taken over a road well known to Lthe
rider and comparatively deserted. Firstly, it is advisable to
read earefully 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 cquipment, 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 a
swart blow of the foot and by dragging the machine upwards and
backwards upon it. Pump up the tyres if they need it (they
probably don't), and replenish the tanks. When filling the petrol
tank, which is the rear of the two, take care to use a good size
funnel with gauze filter ; otherwise you may allow dirt or grit to
find its 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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pyatem itself.  Always replenizgh the oil tank with the same lubri-
cant.  The AJS, Co. advise the use of none but the finest brand
of oil for lubrication. Any reputable oil firm will give the reader
ndvice on tho particular grade to use. The gear-box oll level
phiould be ascertained by opening the small shutter provided for
that purpose on the left-hand side (see Fig, 48), The chumbey
shoulid be nearly full.  Open the petrol cock by pushing the press
button forward, as indicated on the cock itself.

Lubrication. All A.J.S. machines, with one exception. now
lnve mechanical lubrication, so that, once the corvect setting has
been obtained, no further attention is necessary beyond ocea-
ulonnlly glancing at the sight glass to see that everything is work-
ing 0.K. Remember that lubrication iz the most imporiand
thing, and, when in doubt as to whether the engine is being starved
or not, inerease the supply by rotating the vegulating dise on the
pide of the pump in a clockwise direction % in. ab a time, or give
o separate charge of oil from the auxiliary, hand pump. Ax
ENGINE SHOULD BE LUBRICATED S0 THAT OX ACCELERATING A
PUFF OF BLUE SMOKE ISSUES FROM THE EXHAvst. Once this
ideal is obtained, leave the pump alone. 1 the noviee's machine
hins 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
oil than would normally be given. To aperate the hand-pump.
depress the plunger to its full extent. This fills the barrel with
nil, and the plunger, being spring loaded, will antomatically
nscend, and, while doing so, injects the oil directly into the crank-
ensg.  The lubricator can be put out of action by depressing the
plunger, and fixing it in its fully depressed position by means of
the amall cotel: provided for that purpose. In the case of u
machine equipped with hand-pump only, a full charge should he
given overy six or seven miles, and, when the engine is being
unduly worked, small injections should be frequently made.,

Before actually starting up the engine, it ie best to take a good
look over the machine and get thoroughily conversant with the
positions and actions of the various controls. Experlments may
afterwards be made with them with the engine running on the
stanil.

The A.J.8. Controls. The reader should not merely content
himself with knowing how the various controls work, but he should
understand their exaet functions. He should also understand
the four-stroke principle which is deseribed 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 niator-nyc!a; and
honee the satisfaction and pleasure that the motor-cyelist derives
from his pastime.

Motor-cycle controls are of two types—(1) engine controls,

Air Lever,

Igriition Control,

Oil:

Rear Brake
Peda

Fra. 21, Spowrse Coxrrors or i 340 e, 8.V, Mopen AT,

(2) eyele controls.  The former are the most sensitive and imports
ant ; they are analogous to delicate nerves which convey impulses
from the dr;vur'n hands to the interior of the um:in;:-. I the
reader has ridden a three-speed pedal eyele, he will understand
the purposes of the gear-box. It is to be hoped, anyway, that he
has ridden a ** push-bike " 3 for he will then have no difficulty
in balancing the motor-cycle straight away. Moreover, ho will
have.acquired some road sense which only expericnce can give,
A gketeh of the ALS, controls is shown in Fig. 21. The engine
controls are all mounted on the handlebars and comprise four
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lovers—( 1) throttle, (2) air lever, (3} lever for ad vancing and retard-
ing spark, (4) exhaust valve lifter. The two carburetior levers
are placed (unless twist-grip control is fitted) on top of the right-
hinnd bar, the longer of the two being the throttle which regulatea
[l supply of gas to the engine, and the shorter one the air lever,
which likewlse controls the air supply. Both controls open
inwards. 'They will be dealt with in greater detail in that section
of Chapter IV dealing with the Binks carburettor. The exhaust
villye lifter, which may be seen underneath the bar, is primarily
intended as a decompressor for facilitating starting.  The magnoto
lover (Ehe reason for whose existence is also made clear in the next
chopter) advances the spark by inward movement.  For dll nor-
mal purposes it may be left on § advance, except for starting,
when it shonld be somewhat retarded to prevent the engine hack-
lring. and thereby delivering a nasty blow to the foot operating
the kick-starter. The novice may therefore practioally disregund
Llide lever.

The eyele 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 cluteh is for coupling up
tho engine to the gear-box. The general principle of the latter
shonld be thoroughly grasped.

Function of the Gear-box. This is made clear if the simple
principles involved are understood. The reader will agree that
work dene is proportional to horse-power developed (neglecting
transmission losses). An engine may be called upon to do the same
arount of work elimbing a gradient a quarter of a mile long as it
does on o level mile.  The essential difference is that the pressune
of work is much greater in the former case ; that is Lo say, the
work is distributed over a shorter distance. Assuming the specd
of the motor-eyele to be kept constant in both eases, four times
us miuch work will have to be done in the same time.  The number
of lring strokes in the case of a direct driven machine is, of course,
{he spme in both eases, and therefore the power of cach stroke
will have to be inercased by enriching the explosive mixture, i.c.
by opening the throttle, But suppose that thoe throttle is wide
apen, and the output of work does not exeeed the load imposed by
gravity when climbing ; then, naturally, the maching will slow
up and probably stop.  There is only one way out of the problem,
nnd that is to incrense the pumber of power strokes until the
power output i3 gquadrupled in the given time. This means,
incidentally, quadrupling the engine revolutions, This ean be
tloms by incorporating a gear-box whereby the ratio of engine
speed to rear wheel speed can be varied at the will of the driver,
Thi: principle on which all gear-box designs are bascd is the fact
that the larger the circumference of a rotating wheel is, the greater
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is the speed of any point on that cirenmference relative to the
axial speed. Thus a combination of wheels or pinions can be
arranged on a countershaft (i.e. a shaflt between engine and rear
wheel) such that by the engagement of different pinions of vary-
ing sizes, variations of the relative specds 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 compara-
tively small motor by the employment of a sufficiently low gear.
Up to o point the brake horse-power developed is proportional Lo
the engine revolutions, or (to use an apparently contradictory
statement) the power curve is o straight line, The reason for this
is apparent if a moment’s thought is given to the subjoct.

The mechanical features of the A.J.8, three-gpeed gear-box will
be dealt with later. The novice is recommended to experiment
with gear changes on the stand with the engine cub off. This
may be done by moving the rear wheel and coaxing the gears and
dogs into engagenwnt.  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 presume that petrol and oil cocks
are left open. For casy 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 u
separate fitment. The twist-grip is operated by turning inwards
to open and outwards to shut. Shut the twist-grip right back,
and then open by a movement of one quarter the 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 taken
up by means of the adjusting serew on the top of the carburettor
(the one nearest the eylinder).  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 one
quarter or one half its travel.  Before getting astride the saddle
satisty yoursell that the gear lever is locked in ** neutral "' position,
and flood the earburettor by * tickling * the needle for a second,
Now raise the exhaust lifter and engage the starter with the rights
foot (using the instep of the boot). Turn the engine over several
times with the exhaust lifter up, thereby sucking the mixture in.
It is best to use the lifter merely for overcoming compression.
1f this is done, full suction will vecur 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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o cnter by means of the small priming pipe provided. This
should free the ** gummed-up * piston. But do not prime unless
nbsolately necessary. Raising the valve _lﬂt-er will Im:lhrtu\t-a
priming. Then give one vigorous kick, dropping th_a exhaust lifter
just: befors the foot reaches the bottom. The engine shonld now
flte. 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 muffied oxplus&uns
oceur, open the air lover slightly and also give more gas. The
onging will then fire instantly. No earburation diffleulty is
vxperienced once the engine warms up. When the engine has
just started, never leave it running by itself. As soon as the oil
virenlates properly, and the engine gets into its stride, the revo-
lutions will increase greatly, and the throttle must be closed
necordingly.  In regard to casy starting (as may be understood
by referring to the context and diagram of the Binks carburettor
on pages 59 and 00) it is essential to keep the throttle nearly
closed, so as to induce a high velocity air current over the amaller,
or pilot, jet. Under such circumstances it is worse than useless to
attempt to start up with the throttle wide open. Rnfuml.tﬂst.a.rl- 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
oceasions, We will deal with these and their remedies later,

THE FIRST RUN

A tip worth taking here is, ** Don’t go out fm- a ten minute
#pin; stop on the road until you get the * feel * and handling EE
tlie machine thoroughly—even if you do keep your lunch Wl.l..lﬂng.
You will then reduce to the minimum the time during which you
are n potential source of danger to yourself and all other road
users, Now for the first run. ! :

Standing on the left-hand side of the machine, run it gently off
the stand with the engine still revving and the gear in neutral,
and swing the stand up into place. The machine will appear
ab flrst rather unwieldy, Therefore, stand close up to your
mount when wheeling it about ; otherwise you may find yourself
underneath the machine. Take things coolly, as though you
lind driven all your life, and, sitting on the saddle, raige tho
¢luteh and push the gear lever into low gear p?mtlnn. Then
engoge the clutch by gently and slowly releasing the lever.
You will then move off. It is best not to place the feet on
the rests just at first, but to let them dangle on the road
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 in
mind that you can stop the machine instantly you are in diffi-
culties by raising the exhaust lifter or declutehing, and applying
the brakes. Never attempt to use any of the gears without first
declutching., The novice always gets the impression that he is
travelling very fast on low gear, and does not at first feel equal
!:orr.tmnging into * gecond.” Moreover, when changing, he feals
it imperative to look down at the gear quadrant to verily the gear
lever position. If the gears are fumbled, instant] ¥ whip out the
cluteh and Bfﬂ?’t- afresh. It is advisable, therefore, to travel some
Enusldn-:'nilrh* distance on bottom gear, and practice going back into
neutral ' without stopping the engine, After getting acouss
.l.omn-.'] tu"r.lrivinp: on low gear. a change should be made into
second "' on a piece of road with no cross-roads. Speed up the
machine, and then throttle down, lift the elutch, and push guuf*
lm-nl:ar into position, afterwards letting in clutch again. It isworth
while, now you are getting ** warmed up,” to go a step farther,
and get into top gear by repeating the former operations. He
careful not to allow the engine to * knock," which it will do if
driven too slowly under load. * Knocking ™ is intenscly injur-
ious to an engine, and is usually due to pre-ignition. Thbmfurc,
open the throttle to speed the engine up, and slightly retard the
ig-n}t.inn temporarily. It is always advisable to case the clutch
a little until the engine impulses become uniform and smooth,
Onee ir_t top gear, it will be found that riding is much easior, and
you will now begin to acquire considerable confidence. The
pleasant ** zoom " of the exhaust seems very stimulating after the
comparative clatter and “* fuss "' that is noticeable when driving
on low gear. You will probably be tempted almost immediately
to open up a bit—even have a burst of speed. There is no harm
in this if the road is clear and straight ; but for heaven's sake don't
do it if there is a suspicion of an obstruction ahend. Also remem-
ber _tl-mt you are driving & new engine (sev page 38). When
slowing up, leave a good margin of safely. On changing
down, the machine should be slowed up until it is travelling at
a speed at which it normally does on the gear that is about to
he engaged, and the engine must be rovved up slightly. The
two engaging pinions will then be running at the same speed,
.i"\iﬁu chu;l.guu down should ever be made while travelling over
m.p.h '
+ Tt is & good plan now to draw the machine up by the side of the
road, light a cigarette, and have a short rest du'ring which vou
may give some thoughts to the subject of gear changing, and allow
the engine to cool before starting on the homeward journey
which you will assuredly accomplish fuite casily. On the wn}':
back try and change gear without looking down at the quadrant.
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When putiing the machine away in its lair, be sure to leave the
genr lever in ** neatral,” and turn off petrol and oil cocks.

This is about all that need be said regarding the flvst run,. We
will eonelude this chapter with some general hints on driving, and
i gurvey of the chief dangers of motor-eyeling.

HINTS ON DRIVING

Use of Gear-box and Cluteh., This has been dealt with to some
pxtent in the foregoing paragraphs, and the remarks there should
be carefully borne in mind, and if carefully observed should enable
porfect 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 o low gear for braking purposes 3 that 1s to say,
nover engage a low gear when travelling fast in order to pull up,
und do not use a low gear when descending hills, unless they arve
quite out of the ordinary, for the internal expanding type brakes
should be capable of fulfilling all requirements in this direction,

The machine should also never be run unnecessarily on low
pear.  This gear is only provided for ease of starting and climbing
wteop pradients, or when negotiating very heavy traflic demanding
n 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 lond will burn out the cork inserts. Mod-
orate slipping on the level at low speed does no harm.

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

Tyre Inflation. Strictly speaking, tvres should alwayvs be
pumped up to a definite pressure by consulting a pressure gauge.
On the Dunlop tyres, used on all A.J.S. machines, Schrilder valves
nri fitted, and a Schriider pressure gauge is obtainable. We lazy
motor-cyvelists, however, seldom think about pressure gauges,
lot nlome use them. The normal procedure is to give a kick on
bhie rene Uy e, or press the thumb against it. When on the grouad,
the tyre should bulge slightly. This practice seems to give quite
sutisfactory results; for after all, a tyre in good condition only
neeids pumping up about once a fortnight. The driver can soon
toll what is the best pressure, having regard to comfort. The
tyres, however, must not be soft, or rolling will oeceur on corners
wndd Lthe eovers will wear badly.  Soft tyres are also linble to eroap
andd thereby cause damage to the inner tubes, If, on the other
hund, tyres are over-inflated, excessive vibeation will result, with
horrible discomfort to the driver. Tt is best to choose the
" happy mediom.” Needless to say, the rear tyre usually
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requires more inflation than the front one. Well inflated tyres
have least skidding tendeney, and produce the minimum amount
of wheel slip at speed. Kxperience is the best guide for tyre
inflation.

“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
ariges in the bearings—just sufficient for good running fits.
Thereafter wear is very slow. But imagine what will happen
if the bearings are straight away subjected to vialent 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
seizure. 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 AJS. 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.

EKeeping an Engine Cool. If an engine's tune is to be main-
tained, it is essentinl not to overheat it. Tn spite of plenty
of cylinder finning, all air cooled engines are liable to becoms
overheated. To prevent this the controls should be handled
carefully.

Always drive with the air lever of the carburettor open as far
a8 possible, consistent with even running, and the spark lever well
advanced. '

After olimbing a stiff gradient, never open out on the other side ;
allow the engine to cool sither by raising the exhaust lifter, or by
nearly elosing the throttle and opening the airlever. The throttle
must not be completely closed ; otherwise no cooling air enters
the eylinder and the oil is linble 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
have alveady boen 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 hield ap while the throttle is left open cnough to produce
a combustible mixture, it will be continually awept by a high
temperature flame.  That this does happen is indicated by the
banging that usually occurs along the exhaust pipe and siloncer
when this practice is adopted.  Moreover, the use of the exhaust
valve lifter necessitates complete removal of fingers from the
throttle, which is in itself dangerous. Driving on the throttle
has many points in its favour. Closing the throttle exerts a
powerful braking effect, which can be used to advantage both
when driving on the level and descending hills. Indeed, the
really good driver seldom uses his brakes. He cultivates guch
good judgment of speed and distance that he does 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 hetter
name, may be called its cruising speed. By this we mean the
speed at which the engine runs most sweetly. It usually lics
somewhere between 25 and 30 miles an hour, The rider should
find out what this speed is in the case of his own mount, and drive
most frequently at that speed.  If along life is desired of an engine
it should always be driven well within its maximum capacity,
that is to say, on about § throttle. In the ease of most riders
there is not much danger of doing this owing to the winding
nature of the roads in this country. At 656 m.p.h. what appears
normally to be a straight road offen becomes suddenly full of
nnsty bends which have to be negotiated carefully. N{!‘E'{!l't-hi.!h!m
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 2" The answor 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 gogeles hurtling along at 00 m.p.h. is far less
dangerous than the sublime idiot who leisurely carcers over o
cross-ronds at speeds varying from 135 to 20 miles an hour.  When
somebody on the main road nearly dispatches him and himsell
to eternity (the best place for him), he miserably complaing that
he was only doing 20 m.p.h.—20 m.p.h. across a main road | Such
people ought not to be charged with exceeding the speed limit,
but with attempted murder and suicide ! The author has had the
misfortune to run up against one of these maniacs, and realizes
the nasty sensations that surge up when crashing broadside on
into a vehicle, as well as the nasty repair bill that must inevit-
ably follow. A theory has actually been advanced by some
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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 kit anything
coming across. This line of thought is analogous to that of the
Irishman 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 afrald of smashing into anvihing ]| Comment on this
illogical and suicidal reasoning is necdless.

Cornering. The art of cornering takes some time to master.
We all know that for a bieyecle or motor-cyele to geét round a bend
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 posscsses momentum, and that momentum at any
ghven time acts in the direetion that the body is moving at that
time.  In the instance of a body describing a eirele it is evident
that the body is continually changing its direction (a circle theor-
ctically consists of an infinite number of straight lines), and
consequently the momentum acts tangentially, Thus there are
resultant forces continually urging the centre of gravity of the
motor-eycle outwards from the centre, when rounding a bend.
Bul 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 turning 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. Someétimes
it pays to swerve slightly to the offside before approaching a
moderate bend at high speed, throttle down, and bank inwards,
thereby cutting the corner somewhat and at the samne time keeping
close in.  The throttle may be opened up again hall-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 flrst time,
reduce speed well below that at which you generally take a cornor
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. It is, undoubtedly,
unpleasant to bank steeply with a passenger riding pillion. We
will deal with pillion riding again later.

Left-hand corners demand special caution on the part of the
driver of a sidecar outfit. A passenger may assist the driver by
leaning in towards the centre of the bend ; but do not adopt
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* T.I."” acrobatic methods. Your passenger might easily break
his neck against a lamp-post, to say nothing of the indignation
and terror that would be eaused to any witnesses of tho oceurrence.
The proper manner to navigate a sidecar round a left-hand corner
is as follows : approach the corner at a pace well below that which
safoty requires, and open the throttle gradually and cantiously
on the bend ; the outfit will then pivot on the sidecar wheel, which
is precisely what Is required.  Conversely, on a right-land corner
either close the throttle or apply the brake a little as the outdlt is
actually swinging round the bend ; it will then pivot on the rear
wheel of the motor-cyele.  Difficulty is often experienced in the
management of an empty sideear while cornering.  Ballast sub-
stituted for the passenger is of great assistance in thig connection.
" Hill Climbing. There are few hills likely to be encountered by
A.T.S. riders which present any serious difficulties. It is purcly
n 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 be
critical motor-cyelists watching hill ascents, as is often the case,
by the side of the road. It is advisable, 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 he NeECessary
to give less air and retard the ignition gradually. Change to a lower
gear instantly the revolutions fall seriously, and there is danger
of overstraining the engine. Do not race the engine on low Eear ;
for racing an engine takes more wear out of it than hundreds of
miles of normal usage. If a bad pateh of road looms ahead which
will necessitate changing down again, change down before you
reach it. Choose your path earefully, 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 oceur. 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 hill.
_ 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, It is far better to use the
exhaust lifter or, if the hill is steep, to open the air lever and
partially close the throttle. When letting in the cluteh again, it
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iz desirable that it should not be let in under full 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
let the eluteh in gently ; when the ¢lick 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 guestion as to whether
pillion riding is dangerous or not. Undoubtedly much depends
upon the qualitics 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.

1. The pillion rider should sit astride as close to the driver
as possible, g0 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 feet cannot then foul any of the mechanism, or interfere
with the stability of the machine.

3. The driver should not engage in protracted econversation
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.

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

6. Nevertake a pillion passenger on a long distance night run.

GENERAL HINTS

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

2. Always give hand signals, even if you think you are alone
onthe earth, If a 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 siznal
that is rarely used, but which is sometimes invaluable, is the
signal indicating that vou intend to proceed straight ahead.
This should be given when vou are confronted with oncoming
traffle which doubts your intentions at a cross-road.  In any
doubtful situation, instantly whip out vour hand to show what
vou will do, and do it. Evervbody knows the utter folly of
two peaple dodging each other,  On the pavement two pedes:
trians doing this invariably fail to clear cuch
Arm Upraised other, unless one stops or gives way,
i s 3. Never hesitate. Do the wrong thing rather
than run amock. You will then retain your

& nerve and keep your wits about you.

4. If vom should have to choose botweon
Killing someone or risking death yourself, do
not be a coward, bul take the rvisk, 1t is
usually possible to slip backwards over the
carrier at the last moment.

5. Approach cross-roads dead slow.

6. Keep the eves well ahead. By doing this
it is often possible to see over hedges traffic that
is rapidly approaching. The habit of taking a
sweeping survey of the view ahead is invalu-
— N =l able, and after a time becomes second natare.
[xpicarisca suae . 1+ Always remember that cows and sheep
you AnE Asovr Delieve strongly in obstruction.

ro Srop 8. Obey all special speed limiis and notices
(see Fig. 24).

By disregard of these you bring contempt upon motor-cvelists
as & body.

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

10, When strects are greasy, give and take ag much room ns
possible. A side slip on the open road, at reasonable speed,
geldom does much harm ; but a skid in front of a lorry means
#ither the hospital or the cemetery. Therefore, never behave
rashly in front of heavy vehicles,

11. Alwayshave afinger close to the throttle and a fool ready
for the brake.

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

ROAD DANGERS

Nowadays road dangers constitute a very real menace to life
and limb ; but most of them can be eflectively counteracted.
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Some are unavoidable.  Others are eaused by the aelﬂﬁhnnmyr
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
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always assume the other fellow may do the wrong thing.” He-
member that bad accidents always arise from some unexpected
or sudden incident, e.g.—

A ehild suddenly darting across the highway.

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

Cars you are overtaking drawing out.

A steam roller round the corner.

Cyelists riding abreast the other side of a canal bridge.
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Speedman’s wobble,

Sudden brake failure.

Snap of a throttle eable.

3 ;:s:ttempt-ad suicide by dogs, poultry, drunken men, old
dies.

Skid of a motor-cyele in front.

Passengers dismounting from tramears.

Pedestrian stepping off the kerb with eves skywards,

f*{un emerging from behind stationary vehicle.

Ihare are 0 thousand and one other contingencies that the
mind can conjure up, any or all of which may arise in lightning
faghion. It therefore behoves the motor-cyclist to concentrate
on his job, and never to allow either his mind or his eves to wander,
When [IIl‘i'leif:: in traffie, 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
ol 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 erossing
tramlines in a timid fashion arc 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 sharp
fupgle. A rear tyre with worn tread usually facilitates skidding.
P'herefore, during the winter months, if the rear tvre is worn
badly, change it over to the front. This pmccdm:c is recoms-
meudut'],_nn}'wny:_ for it enables the best tyre mileage to be
nhtail}ed. If a skid does oceur, instantly declutell and turn the
machine in the direction of the skid, braking at the same time.
It you do not go over, carry straight on without stopping.

Animals on the Road. Animals that the motor-cyelist on-
counters on the road vary from small Pekingese dogs, complote
with pink ribbons, to vicious-looking bulls, The former may be
completely ignored, but the latter must be treated very eautiously.,
If a flerce terricr, or an Alsatian wolfhound, leapa b you, it is
safer to deal severely with it. rather than gav, *' Good 'dng," or
something to that cffect. By this we mean throttle up and either
kick out or land out with a clenched fist. This action is unlikely
o harm the d*_‘s‘.-. but the suddenness of it will momentarily deter
it from its canine instinets and will enable you to accelerate clear.
A dog jumping about under the front wheel is decidedly dangerous
and dp not be afraid of accelerating. A dog can always get clear
of a gingle track motor-cycle, but not a car. A car driver should
always slow down. Straying cattle are sometimes encountered on
country roads at night, and the rider should be prepared to meet
with unlighted objects aceordingly.
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Always throttle right down when passing horses. If you are
slgnalled 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
you have no right to frighten it by roaring past. Such action is
vontemptible.

Dazzle. When driving by night, ears with glaring headlights
are frequently met.  If the eyes are allowed to face such lights,
the pupils contract to such an extent that temporary blind-
ness ensues immediately after the lights have passed. This
i# vory 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 ealled
“ dazele.” 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 iz the air pilot. To him fog is traly
appalling, and he always chooses a landing ground instantly he
realizes that fog is aceumulating. The motor-cyclist, however,
need have no such qualms—at the worst he can garage his mount
und gomplete the journey by bus or rail—for he can throttle down
to the merest crawl. When a fog is coming on before dark, il is
imperative not to waste a second during daylight il bound on a
long run with little prospeet of ** getting there " by any other
means. There ave three reasons for this—(1) As soon as the air
temperature falls on the approach of night, the fog will rapidly
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 fortheoming, should you
linve any trouble, Tf engine trouble should develop just belore
dusk, you will have to do one of two things—ecither work like a
Trojan 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 ean summon up. If a vehicle
ahead is making good progress, follow its tail light. 1t is aston-
juhing how a man ean steer his machine dead straight, so long as

he has o sense of direction, even though he may be unable to see
the rood at all.  Tn some cases frost-covered telegraph wires show
up above a low lying fog and give considerable assistance. Sim-
ilarly tramlines are very useful., A dense fog is often accompanied
by icebound roads.  Driving on an icebound ‘and foghound road
by night is not one of the best forms of amusement. Skilful use
of the throttle has to be made to eliminate wheel spin, and brakes
have to be used supersecautiously. Driving in fog, in spite of its
dangers, has attractions to some people. It undoubtedly tests
to the utmost the driver's abilities.
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GENERAL REMARKS

Ohey the law not only in letter but in spirit, and be courteous
to all other road users. Never pass by a stranded motor-cyelist
without asking whether you cannot assist, Nothing fills a vider
with such disgust as for men to roar past when it is obvious that
the driver requires help. 1t may be only a speecial size spanner
that he requires ; but stop to ingquire. Remember, the modern
motor-cyele is a ghastly thing to push up hills. Troubles that may
beset the rider are many, but, actually, troubleg are fow and far
hetween,  All possible troubles are fully dealt with in Chapter VI,
After considernble experience on the road the driver can tell by
the sound and behaviour of his engine whether it is running as it
should, and can diagnose trouble instantly it ceccurs. In fact,
the muchine hecomes an open book to him, and he never lets the
idea of getting stranded enter his head ; also he feels confldent
of reclifying any tronble that may oceur. Every engine has a
personality of ite own which only the driver who has studied it
understands. and ib will only give of its best to this driver,
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CITAPTER 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 facilitics 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 o 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 titanie struggle in Europe, which waged incessantly
from 1014 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
vear, 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 Constantineseo Torque Convertor—but basic prin
ciples remain unaltered.  Those who have some knowledge of the
“ Otto,” or ** four-cyele ” stationary gas or oil engine, start with
a considerable advantage in the study of the petrol motor, becanse
the principles involved are identical in each case, although the
mechanieal differences ave very great,

THE FOUR-STROKE ENGINE

Coal gas and several other gases become explosive when mixed
with certain percentages of air (or oxygen), the percentage varying
with the particular gas used, and, to a lesser extent, with the
character and temperature of the atmosphere, so that a certain
gaseous mixture imprisoned in a space (called the combustion
chamber) will, if ignited, exert a pressure in all directions due to
the rapid rise of temperature on combustion ; and here it is well
to impress upon the reader the fact that all internal combustion

419
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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),
nn ILIE. bomb is a heat engine—an engine capable of vast
destruction, including itself | To effect complete combustion it in
easentinl that the mixture is correct. In the case of the petrol
cngine, o good explosive mixture contains by weight about 03
per cent of air and 7 per cent of petrol. Any variations from
this proportion will result in the combustion being incomplete,
or glow. In the latter case the mixture will burn rather than
explode—after all, the only difference between burning and ex-
ploding is that intensely rapid burning generates great heat in
an infinitesimally small period, with the result that a lond bang
(ealled an explosion) occurs when the hot exhaust gases come up
against the atmosphere. The importance of having complete
combustion will be seen later. Incomplete combuslion neces.
sarily entails a considerable loss of power.

A crude illustration of the basis of gas engine or petrol motor
construction may be given if a coffee canister with tight-ltting
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 erank €', by a connecting rod
£, the shaft E, on which the crank is fitted, will now have
reciprocatory 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 7 is attached to a
wheel F ealled the flywheel ; then this wheel will be set in rola-
tion also. Being purposely made heavy, it will go on gpinning
for some time—in fact, if thero were no friction it would go on
for ever—owing to the Kinetic energy it derives from the initial

explosion by virtue of ita inertia, and will cause the piston to |

reciprocate in the eylinder. Tt can clearly be seen that the piston,
makes two strokes for every revolution of the flywheel. Let us
assume that the explosion has just occurred, and that the piston
after reaching the bottom of its stroke, is ascending again, Tmag-
ine a valve at the top of the cylinder to be open during this stroke,
Then the products of cormbustion will be swept out of the eylinder,

Similarly it is easy to see that, if on the commencement of anather

down stroke, a second valve opens admitting an explosive mix-
ture, while the first valve closes, the eylinder can be recharged
with gas during this down stroke. If, on again reaching the bottom
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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
nexb explosion, Thus, clearly, the lywheel can be made 1.'4;_.! rotiata
continuously, so long as provision is made for supplying the
explosive mixture and eausing a spark to take place at the right
time. The explosive mixture is supplied by what we call a

Fia. 25, Draaras Irresmoarmsa How o Trstox (A), Stipmee 18 A
Cyrwpenr (B), Rorares tue Fuywneen (F)

carburetlor, and the spark by a magnelo.  We will for the present

confine ourselves to a more detailed description of the four-stroke

eyele.  Let us refer to Fig. 26, which illustrates the eyele of opera-
i ery clearly.

MD£;: :irh'ea arjq; fitted in the cylinder head, namely, the infel

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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I the inlet valve is open, the eylinder is in communication through
the dnduelion pipe with the carburettor, If the exheus! valve is

(3) Firing (4) Exhaust,

Fio, 26, Tug Puxorces or TR Foun-Stnoke Exoixe

open, the cylinder is in communication throngh the exhaus! 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 eylinder after o firing stroke., During
such upward stroke the inlet valve has, of course, remained closed ;
for otherwise the hot gases would have had aceess to the car-
burettor via the inlet valve, with dire consequences that may bo
left to the imagination, The two valves are open and closed at
the correct moments by cams upon the half-time shafls driven by
gearing off the engine shaft at half engine
specd.  Fig, 27 illustrales how a valve
tappet A is operated by o cam B, with
rocker 7, on a half-time shaft D), driven
by a gear wheel £, off the engine pinion
F. B8See 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 eycle 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
opencd. The downwardly moving piston
has to fill the space behind it with air.
This produces an intense draught o
suction through the induction pipe and
carburettor, The blast of air sweeping

over the small aperture, or * jet," to  Fig. 27, CUaM Varve

which a supply of petro is constantly AgTtoN

fod, canses a fine jet of petrol to rise

like a fountain in the ecarburettor. 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 petral
particles, passes along the induction pipe into the cylinder. 1f
the induction pipe is warm the fog may, of course, evaporate
before it reaches the eylinder, a true mixture of air with the petrol
vapour being then supplied. In any case the fog will be evap-
orated by the warmth within the cylinder itself. At the end of
the downward stroke of the piston the inlet valve closes, and
the eylinder becomes a sealed chamber containing the explosive
mixture.
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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-
menees its npwanrd stroke. The well-fitting piston rings prevent
the escape of the mixture on charge into the erankease chambers,
and the charge undergoes compression, The amount of com-
pression effected during the stroke depends, of course, upon the
design of the engine, that s to say, upon the relative volume of
the whole eylinder when the piston is at the bottom of its stroke
to the space left above the piston when it has reached the top of
ita stroke, This is callod the compression ralio. Gases, as we
all Know, are heated by compression, and consequently, if a gas
is gquickly compressed to, say, one-fifth of its original volume, its
prossure is increased consgiderably more than five times, As a

result, the pressure at the end of the compression stroke in an

engine haviog a 5 : 1 compression ratio is well over one hundred
pounds to the square inch.

3. Firing Stroke. We have now reached the moment at which
the charge is to be fived,  The inlet and exhaust valves are closed,
the charge is 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 electrodes, 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, is not the case. The correct time for the spark depends
upon the speed at which the engine is running. The reason for
this is clear when we consider that no explosion—not even the
explosion of cordite in the breech of n 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 mnning
fast, the ignition must be so far advanced (i.e. timed to take place
parly) as to allow the maximum pressure to oceur when the piston
has only just passed over its dead point. When ignition timing
is correct, the maximum pressure may be taken as about 450 1b.,
and the average presanre during the working stroke as about 100 1b,
per square inch, O course, il the ignition is too fur advanced,
the exploding gnses may administer a blow on the head of the
rising piston, and produce a knock, The phenomenon of knocling
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.

1f 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 eylinder before the explosion oecurred, the
mixture would burn slowly insgtead of exploding, there would be
little power, and the exhaust gases would be still flaming when
they were finally allowed to escape, so the exhaust valve would he
linble to be badly burmt. Tt is for a similar reason, namely, slow
and imperfect combustion, that a weak mixture, containing an
excess of air compared with the amount of petrol present, may
couse bumning of the exhanst valve. This effect of a weak mix-
ture somotimes appears to the novice rather paradoxical, In
point of fact, of vourse, the whole ohject 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 mixtuve, or by faulty
timing of the ignition, the working conditions of tho engine are
such that the heat canmot entirely be transformed into work,
wi got the dual conditions of (1) loss of power, and (2) an excess
of heat in the exhaust goses with consequent damage to the
exhaust valve during (he exhaust stroke,

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

THE PRINCIPLE OF THE CARBURETTOR

The problem of perfect earburation is a very complex one, and
as yeb unsolved, for it is dependent on many factors, The chief
difficulty which presents itself is the constantly varying engine
speed and load. A certain mixture of petrol vapour and air is
only suitable for an engine running at a certain speed and with a
certain load. and should the speed or the load vary, the mixture
should also be varied to meet the new conditions, Up to now it
hias not been possible to construct an instrument which will pro-
duce the necessary alterations exactly, and the best carburetting
syetem is, therefore, a compromise. Other complications intro-
duced are : the temperature of the engine and of the aly, density
of the-atmosphere, and quality of the fuel, Petrol spirit used for
ordinary motor work is a doubly distilled, deodorvized spirit, of
about -700 apecifle gravity, derived from crude petroleum,  Other
fuels, however, including benzol and paraffin, may also be used,
but are not satisfactory execept in the case of benzol, which is
commonly used. Discol is frequently used for racing purposes,
1t is es=ential that a high speed engine should run on a fuel having
a high degree of volatility.

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

5—(33014)
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fuel in the right proportions under all conditions ; the correctness
(approximate) is attained by either automatic, semi-automntic,
or controlled means. In the case of the Biuks carbureitor (see
page 58), used on all A.J.5. machines, the action is semi-auto-
matic. The general principle on which all carburettors work will
now ba reviewed,

It has been found by experiment that the most satisflactory
way ol encouraging petrol to evaporate is to drive it under pressure
through a very tiny hole, called a jet, and the process is assisted
by heating the spraying device. Owing to the proximity of the
carburettor to the combustion chamber, ample heat is, of course,
condueted to it via the induction pipe, onee the engine has warmed
up. In practice it is not common to employ forced induction,
or supercharging (ie. to blow the mixture into the evlinder).
Moreover, it is entirely unnecessary for normal requirements in
the case of motor-cyele 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. 25, which shows the salient
features of a carburettor in action. It will be observed that the
petrol level in the jel must be below the orifice at the top ; other-
wise the petrol will overflow and ecause flooding of the earburettor.

The level is automatically regulated by the action of a floal

attached to a spindle, which operates a needle valve, thereby
cutting off the petrol supply immediately the level in the chamber
réaches the height of the jet orvifice. On the downward stroke of
the piston, air is sucked in through the air intake, past the par-
tinlly open throttle, which is a closely fitting hand controlled
slide, operating up and down in a barrel, past the jet, past the inlet
valve, and thenee into the eylinder. The extremely high velocity
air current that must obviously sweep over the jet causes the fuel
to issue in a small fountain, and simultaneously causes the spirit
to be atomized and diffused with the air rushing in towards
the combustion ehamber. This, briefly, is the principle of the
carburettor.

Actually, no earburettor is by any means as sita ple 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 cloging the butterfly
throttle valve or gas tap shown in the dingram. But, unforbu-
nately, petrol and air are dissimilar vapours, and do not respond
evenly to varying suetions ; so the carburéttor 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
b correct. This might work tolerably well in the case 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 induetion pipe
(see Fig, 30). Henee, although the air intake may be fully open,
o high velocity air current over the jet can still be obtained with
the gas throttle only slightly open. And so the amounts of gos
and air can be varied at will to suit the conditions,

The various refinements and complications that arve incorpor-
ated in all modern proprictary carburettors (including the Binks)

Throttle

Control, Infet Yalve,

Vapour mixed Cylinder.
with Air.

Fio. 28, InivetRATING Prixerrne or THE CARBURETTOR

are designed to (1) make the mixture ns homogeneous as 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

The high tension magneto (a Lucas in the cose of ALK,
machines) is so called because, unlike an ordinary dynamo, it
generates o small current at a very high voltage. An experiment
{hat demonstrates this very convincingly(?) is to place a finger on
the plug terminal while the engine is ** ticking-over.” The mstru-
ment is very complicated, and requires very delicate lmml].?ng
when being taken to pieces ; no amateur ever dreams of dissecting
i 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 casily by almeost anvone. Therefore, we
will coneclude this chapter with the briefest description of the
magneto, and how it works.

The magneto primarily consists of three parts—(1) the armature,
(2)a " T " shaped miagnel, (8) the confact breaker,

The armature comprises an iron eore or bobbin of * TI" sec-
tion, on which arve two windings : flrstly, a short winding of fairly
heavy gauge wire, and secondly, on top of the former, a very big
winding of fine wire, The first winding is known as the primary

and the sccond as the secondary.

O Wi B The armature, which can rotate on
ball bearings, ig placed such that
on rotation it peviodically cuts
neross the magnelic field of the
magnet, and ereates a eurrent in the
primary winding. Incidentally, the
contact breaker forms part of the
primary cireuit. This current, how-
— ever, is at o very low vollage—far
Fia. 26. TPosrriow or Magsero And away too small to produce any-
Amvarone wiex Coxracrs  Ghing in the nature of aspark. Dut
SuovLp Orew if a break is suddenly caused in the
primary by separating the platinum

contacta when the eurrent is at its maximum flow, a high voltage
or tension current will be instantly indweced in the sccondary
winding—sufficient, to jump a small space, if the cirenit be in-
complete,  In this circuit the sparking plug is included, and
things ave so arranged that, in order for the secondary cirenit to
be complete, the current must jump across the electrodes of the
plug, or, in other words, a spark must oceur.  Now in the case of
n ghngle eylinder engine, the points in the rotating contact
brepker separate onee in every armature revolution (there being
one cam only), and the armature to which the contact breaker is
fitted being driven off the exhaust enmshaft by sprockets and
chain (see Fig, 45) runs at half engine speed 3 that is to say a
“obreak " takes place onee every two engine revelutions, i.e. four
ptrakes of the piston. Hence if the initial ** break ™' be timed to
occur when the piston is at the top of the compression stroke, all
the other ** breaks ' (and therefore sparks) will occur at this point
also, and thus the engine will go on lring correctly. Besides the
¥ brenk " being timed to take place when the pistonisin 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).
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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 econtacts 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. ean be rotated by handlebar control through about 30°,
thereby giving means of advancing and retarding the spark,

The condenser is o deviee for the purpose of eliminating ' arcing,”
and the distributor, a ** brush " mechanism for collecting the F.T.
current off the #lip-ring (which is connected Lo the secondary) and
distributing it to the ILT. plug leads.

The foregoing should give a good general idea of how the “mag"
works.

SOME MECHANICAL DETAILS

The Binks Carburettor. 'I'he carburettor (see Fig, 80) consisls
of a vertieal 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 iet 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 plunger is operated from the
handlebar. The two jets, hayving their orifices at the bottom
instead of at the top, are of the non-spilling type, and e 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 easv to see that as the throttle is closed the rush of air neross
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 itsell, and con-
sequently the suction is lessened, because the throttle hus receded
from the jet plate. The air proceeding to the pilot jot goes through
the main choke tube, but at small throttle openings the velocity
of air around the main jet is so slow that the jet 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 jetis lessened.

A see-saw action takes place on the two jets, because the closing
of the throtile lessens the suction on the main jet and inerenses



] THE BOOK OF THE A.JS.

itr on the smaller jet, and vice versa. The pilot jet, however, is

always in action if the engine is running. Two suitable jets in
the carburettor, the pilot jet being mueh the smaller, give o
practically antomatic range of mixture, The air lever operating
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the plunger in the main choke tube rectifies the mixture as neces-
sity arvises, A few minutes' thought about the functioning of the
carburettor reveals the secret of slow running, namely, the fact
that a minute guantity of air is drawn at a very high velocity
across a tiny jet, thus ensuring that the petrol supplied is properly
atomized. Power is obtained independently by having a big
jet in the large choke tube, so 1hat there is no sacrifice in hav-
ing obtained good slow running. One of the many convenient
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fentures of this carburettor is that when cloging the throttle to
run in teaffic the mixture is practically automatic, and there is
uo need to fiddle about with the air lever to keep the engine
running evenly and quictly when declutched. .

The Three-Speed Countershaft Gear. Iig, 31 illustrates the
gear-box used on the 3-49 h.p. machines. A similar type of
gear-box is employed on the whole of the A8, range, On the
heavier machines, however, the gear-boxes are slighily more
robust, likewise the elutehes ; otherwise they ave identical,

Suppose the cluteh sprocket (12) (driven off the engine sprocket)
to be in motion, and the cluteh plates pressed up against the

Fic. 31. Tur A.JS. GEAR-Box

1. Uluteh operating lever 0, Slding alenve
2. Oluteh push rol sdfusting scrow 10, Low gear dog wheel
3, Oll fller eap 11, Cluteh Nixed plate
b O Tovel Indleitor 12, Cluteh sprocket reocdving drive
O Mulnshaft from engine
. Tayahaft 13, Footstarter calehot wheel
7. Sprocket for transmltting delve to rear 14, Clutch spring .
wheil 15, Cluteh spring adjusting nut

H. High gear dog wheel

vork inserts by the pressure of the clutch spring (14). Let us
consider what happens. The high gear dog wheel (8) and the
gear-box sprocket (7) cannot move relatively to one another, but
both are free to rotate by means of a common sleeve upon the
matnshafl (5). Then elearly no positive motion is imparted to
either of them by the mainshaft itself. At the other end of the
mainshaft is the low-gear dog wheel (10), free to rotate upon the
shaft and in constant mesh with a pinion which, together with
two others, is rigidly fixed to the luyshaft (3). Now the layshaft
pinion is also in constant mesh with the high gear dog wheel, and
(the two pinions being of the same size) the gear-hox sprocket will
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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. Tt 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,

namaely, the sliding pinion on the splined mainshaft, which is not

Fia. 32, Coxxecnixc-Rop Movxtovg or Twrx CYLINDER
T80y, Mopers

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

It will be observed that all pinions on the mainshaft have dog
clutehes which can be engaged by the sliding pinion ; also it may
ba noted that the sliding pinion may be put into mesh with one
pinion on the layshaft. Take the case now of the dog on the
sllding pinion being engaged with that of the low-gear dog wheel,
Then clearly the layshalt will come into action, and, of course,
the gear-box sprocket will rotate at layvshaft speed.  In this case
the difference in diameter of the low-gear dog wheel and the lay-
shaft pinion will bring about a considerable reduction of spoead
to the layshaft relative to that of the mainshaft.  This means that
the cluteh 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 assnme 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 goar.

Suppose, finally, the sliding pinion is brought right across untd
the dog engages 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 3 there is no gear reduc-
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 are obtained. The illustration also clearly demon-
strates the elutch operation (see also Fig. 48): the lever (1), con-
trolled from the handlebars by Bowden eable, operntes a plunger
which relieves the pressure exerted by the coil spring 14 against
the cluleh plate, thereby frecing the eluteh sprocket, which ean
then rotate independently of anvthing else. The actual control
of tho sliding pinion is not shown, but {follows orthodox practice,
The ratchet wheel 13, between the clutch and cluteh 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 oceur 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 such a machine. In the case
of belt driven machines a shock-absorber is not required, for
the flexibility of the belt itsell gatisfies all requirements in this
direction.

The following is a brief outline of the principle.  On that por-
tion of the engine shaft inside the chain case two members are
ltted, incorporating dogs or cams,  The ontside 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 foree 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
o when travelling at low speed on top gear. In other words, it
sgmoothes out the engine torque.

It is obvious that the shock-absorber functions mostly at low
gpeed 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.



OCHAPTER V
OVERHAULING

11 o machine is to be kept in eMicient condition and its deprecia-
tion and pepair bill reduced to the absolute minimurm, it is cssen-
tial that the rider should devote some considerable time to its
periodic overhaul. Owverhauls are of two types—(1) the complete
overhaul, {2) the ordinary overhaul. A complele overhaul is
usually undertaken onee every 8,000 miles, or about once & year.
This overhaul should be treated seriously, and the whole machine
should be dismantled completely. Every component should be
cleaned, serutinized, and, if necessary, replaced.  The engine and
gear-box must, of course, be removed from the frame for this
operntion.  Special points to be noled in the complete overhaul
are set out herewith—

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

WieEELs. Condition of balls, cones; and cups, truth of wheels,
alinement, loose spokes, condition of rims, wear of tyres.

Cuaixs, Excessive wear, cracked or broken rollers, joints,

Excme.  0il leaks, compression leaks, main beavings, valves,
valve guides and tappets, overhead valve rockers, valve springs,
valve seats and faces, cotfers, eondition of eylinder howe, piston,
piston rings, play in big end and small end bearings, timing wheels,
shafts and bearings, cams,

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

The examination should also inelude all control rods and
cables, tank seams, clutch and brake linings, ete. To sum up,
avoerything should be dismantled and rendjusted.

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

Apart from these overhauls the rider should make a point of
regularly going over the various nuts with s spanncr.  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 callougly runs
a machine until ** something happens " is asking for trouble and,
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mareover, will assuredly zet it ! 1f a machine is properly over-
hauled and eleaned 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 yobt proficient in the art of overhaul, or those
who wish Lo have a work of reference, we will conelude this chaptor
by giving detailed instrucltions appertaining to all tvpes of over-
houl of A.J.5. motor-cycles,

Cleaning. Cleaning the maching is highly important ; it is a
necessury preliminary to overhaul.  If negleeted it renders over-
haul difieult and results also in great deterioration of the plating
and enamel, and the machine soon becomes shabby, and its market
villue rapidly falls. After a dirty ride in wet weather cleaning
may occupy at least an hour. 1t entails the use of stiff bristle
brushes and paraffin for removing the filth from the lower part of
the machine, together with cloths, leather, and polishes for the
bright upper surfaces, On no account should the machine be
left soaking wet overnight. A serious amount of rusting may
ocour. 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 fecler 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. TIn theease of a new engine, however, the clearance will
increase until the engine has been thoroughly rn-in. Fig, 84
illustrates the point where the clearance should exist (') and the
means of adjustment (X)) in both 5.V, and O.H.V. type engines.
This clearance should be 008 in. and -008 in, in the case of the
inlet and exhaust walves respectively. This is equivalenti
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—

Twrn 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 suve
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.H.V. rocker commences to
move,  If this is not so the rockers in the timing case will not he
resting on theircams. If
the valve clearances are
nob correct this must be
rectified.  In the case of
the 5.V. engine, hold
the tappet head with a
apanner and loosgen thoe
lock-nutt below  with
another spanner; now
RCICW N O NNSCraw t-hl’l
tappet head until the
correct clearance is ob-
lined, and  retighten
the locksnut. On the
700 h.p. 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 gnide. This is done
to allow a small tommy-
bar to be inserted to
prevent the tappet ro-
tating while adjustment
is' being made. Check
again after fightening
the nut. In the case of
the OV, engine,
loosen the nat at the side
of the split rocker boss
azouring the adjustable
grub screw, adjust the
latter, check the clear-
ance at ¢, and re-
tighten, Check again
afterwards, It is waorth
while adjusting the

Overhead Valve Engine

valve clearanees care- Fio. 34. Smowrse VALVE CLEARANCE
fully, for excessive clear- ADIUSTMEXT

ance will produce noiss

accompanied by considerable loss of power, while insufficient
clearance may cvause actual damage to the valves, especinlly Lhe
exhaust valve, as well as loss of power,
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Decarbonizing the Engine, After nbout 2,000 miles on the road
the exhaust note becomes ' woolly,” instend of being o erisp
Y bark,"” and the engine sluggish and very prone to * knock."”
These symiptoms 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 doe to three things-
(1) incomplete combustion of fuel, (2) carbomzation of road dust
entering the ecylinder, (3) burnt lubricating oil. When deecar-
bonizing it nlways pays to inspect the valve faces and seats, and
grind in the valves if necessary. In any ease 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 eylinder or eylinders, as the case may be ; but
whether the engine is a gingle 5.V, a twin 8.V., or an O.H.V, gingle
model, the procedurs is much the same.  Overhead valve mechan-
igm s apt to frighten some people, but actually there is nothing
in‘it at all, All A.JS, engines, unlike many of their contem-
poraries, have detachable evlinder heads, This greatly facilitates
crlinder removal ;. there is no expert juggling required to get it
off, Turthermore, the valves may be attended to, if desived,
without disturbing the eylinder at all, for the head can be removed
complete with valve mechanism.

Removal of Cylinder. Firstly, disconnect the H.T. lead from
the sparking plug terminal and remove the plug itsell. Dis-
conneet the inlet and exhaust pipes, and get them and the gadgets
attached o them well out of the way., Bolh the induction pipe
of the carburettor and the exhanst 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,
tliese operations—in fact, most operations—will have to be
performaed, of course, on each eylinder, Tf the reader's mount is
of the O,H.V, type, it will now be necessary to remove the tappet
tubes or push rods, and to this end the special extractor tool must
be used., One end of this tool forms the spanner fitting the ex-
haust pipe nul and hub bearing. The other end is arranged to
fit underneath the rocker (see Fig. 85) in such o 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 cyhnder steady
bolt: found anchored to the front down tube. Unserew 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 toal,
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betwean the top eylinderfin and head, prising the head carvefully
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 eylinder barrel.  When doing this the engine should be turned
over until the piston is at the lowest position of its stroke, and thie
barrel gently slid off, eare being required to prevent the looss

Fra. 35, Tux AJ.8 Tarrer Tuse Exrracron

piston falling sharply against the connecting-rod which might
damage or distort the piston skirt,. Having removed the eylindear,
wrap a clean rag round underneath the piston, 50 as not to allow
dirt or forcign matter to enter the ecrankease, Remomber, that
should vou by some mischance allow even the smallest article to
fall into the erankcease (which the anthor confesses to having done
onee) it may be necessary to tnke the engine right out of the frame
in order to extract the offending article. Anvway, fishing {or o
small nut with a piece of wire is at the best of times depressing,
eapecially on a fine afternoon ! The simplest way to deop anub
into the erankease is to apin a loose nut off & bolt by hand directly
aver it without first blocking up the entrance with o rag. Belors
actually starting to remove any carbon the piston should he 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
rod.

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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:-f-Luiu_i.ug spriflgs. one on each side. These springs {it into recessed
rings in the piston bosses, and to be withdrawn must be squeezed
together with the special pliers provided. Afterwards the

Resovizg CyuixpEn Heap oF mae 5.V. Excixk.

Fia. 36,

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
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or eylinder. All that has to be done is to take out the valve cups
and place the hooked end of the special valve extractor on the
top of the valve, using the valve eap spanner, which fits the
bottom of the hook, for the necessary leverage to lift the valve
spring to allow the cotter to be withdrawn. The valve can then
be pushed up and drawn out of the head via the valve cap aper-
ture. Remove the other valve similarly., Rememberthat valve
caps are most readily removed with the cylinder head in situ,

Fia. 37. Tue A.J.E. Varve Exmnracron

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. TFor portability the tool
is made to fold up. Unfold it and place the end opposite the
gerew over the valve spring, as shown in Fig. 37, after pushing the
rocker back out of the way. Screw up until it presscs inside the
hollow of the valve head. Hold the cylinder head firmly, keep
serewing, and it will be found that the spring is compressed.
Then the two small split cones can be taken away from the recess
in the valve stem, and the valve may be withdrawn. Repeat this

G—{ 5301 4)
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operation for each valve, When removing valves, note where they
come from and replace them in the same order. The valves are
interchangeable, but it {8 best not to change them about unless
naecessary.

Removing the Carbon. DProcure an old screw-driver, or similar
tool, and serape off all carbon from the piston head. The latter
may then be polished with very flne emery cloth, but do not touch
the gides of tho piston at all.  1f 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 eylinder
head, being earaful not Lo deeply seeatch the walls of the combus-
tion chamber during this operation. Incidentally, it should be
mentioned that carbon deposits form less rapidly on smoolh
surfaces, and therefore it is sworth doing the job thoroughly. On

Fio. 38, Diaugnan InuusTRaTING How VaLves Becoume PocketeEn
AFTER FREQUENT HEGRINDING

no account use emery cloth or, indeed, any abrasive on cither the
combustion chamber or eylinder walls, Any abrasive particles
loft would cause very serious damage in the event of their finding
their way between the piston and eylinder.  Chip off all deposits
around the valve pockets and the ports, afterwards wiping all
surfaces over with a eclean rag slightly damped with paraffin,
The valve seats and faces should now be inspectod.

Grinding-in the Valves. Should the valves or valve seats show
pigns of * pitting," the valves will have to be ground-in. This
reguires gonsiderable patience and care.  We will deal first with
the 8.V. type of cylinder head. Stuff a rag into the combustion
chamber to prevent dirt getting in, and then place the head firmly
on a bench with valve sents uppermost.  The best preparation for
valve-grinding 8 one of the ready-made compounds such as
Carborundum,.  This is supplied in two grades, coarse and fine.
Smear the valve face lightly with a little of the coarse Carbor-
undum paste, and insert the valve on itz 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 o serow-
driver blade gripped in a brace. Lift the valve at intervals, and
turn it round a few degrees before dropping it again.  Hemowve it
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ab intervals, wipe and inspect the face. 1§ 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 a refinement to finish off with a fine
grade of abrasive, or even with rouge or metal polish. After
grinding-in both valves, carefully remove every particlo of abra-
sive from the eylinder head. Never attempt to grind-in a very

Fio. 30, Tue AJ.8. Varve Grmpixa Toon

bhadly pitted valve ; it should be returned to the makers to 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
(e Fiz, 38).

Grinding-in overhead type valves is very similar to the pro-
codure deseribed above : but, of course, the valves; instemd of
being pressed down upon their seats, have to be pulled up against
thoem. For this purpose a special tool s provided (see Fig, 39),

Having ground-in the valves and thoroughly cleaned outl all
dirt and abrasive, as well as any flaff on the valve seats, proceed
to replace the valves and valve springs, together with the valve
gaps or rocker mechauism, 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 arve in sound
comdition. Valves should be replaced in their correct places.
The colour of the stecl ususlly indicates which is the exhanst
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. T'he piston rings are
the main guard of the compression.  They must, therefore, be
full of spring, free in their grooves, and sel with their slots equally
spaced round the piston, i.e. at distances of 1207, I all the vings

] . _Thin Fieces
|-| " of Steel
i |
L
—|[TI
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Fiz. 40. How o Rexwove Pmtoxw Rmwas

are bright all the way round they are obviously being polished
oagainst the cylinder walls, and arve perfect, and should be left
alone. Tf, on the other hand, they are dull or stained at some
points, theyare not in proper contact with the walls of the eylinder,
Perhaps they are stuck in their grooves with burnt oil, and will
function properly if the grooves are cleancd. If vertically loose
in their grooves or very badly marked, the rings must be renewed.
Piston rings are of cast-ivon, and being of very small section must
be handled very, very carefully. If not, they will certainly be
broken., They cannot safely be opened oul wider than will allow
them to slip over the crown of the piston., Therefore, to put them
on o remove them requires the inserlion of small strips of metal,
about 1 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 ot the back of new
rings forces 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 piston rings is a skilful job,
and unless the slob sizes ave exnctly right the rings will not func-
tion well, and may even produce an engine ** seizure.” Therelore,
alwavs use piston rings guarantecd to be of A.LS. manufacture.

Dismantling 0.H.V. Mechanism. HRemove the rocker plates,
and the various spindles and distance pieces can then be removed,
Now take off the rockers (see Iig. 41).  Alter reassembly use the
grease gun on the rocker nipples, ** Tecalemit ™ lubricant is
best suited for this and fork lubrication.,

Cleaning the Outside of Cylinder. Hain and heat soon make
thie outside of an alr-cooled eylinder look red and rusty. This
does not affect the running, but does not improve the appearance
of the machine, and to a very small extent reduces heat radiation.
To remedy this the eylinder head and the eylinder radiating fins
should be cleancd with a stiff brush soaked in paraffin, and after-
wards painted with cylinder black. There are plenty of such
compounds on the market.

Cleaning Out the Crankcase. When the cylinder is off it is
advisable to clean ouf the crankease. For this purpose a drain
plug is fitted at the bottom of the crankease on the chain case side.
Having drained out the old oil. swill out the crankease with
paraflin, In doing thiz it is best to reinsert the plug and fill up
with parafiin, alterwards rotating the flywheels. Replace plug
securaly after very thovough 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 paints lightly with a sharp pocket-
knife, afterwards checking the gap between them. which shonld
be about ¢ in. The reach of the sparking plug is also of import-
ance, Tt should be set as shown by Fig. 42. The sparking plug
should be frequently inspected. Tt is susceptible to oiling-up.

Reassembly of Engine. After all this has been done, the engine
may be reassembled,  Care should be taken to replace all paper
washers, if fitted, and in the case of the twin eylinder engines,
the packing washors, when replacing the eylinders. The piston
should be oiled before being attached to the connecting rod with
the pudgeon pin, . Do not forgeb the retaining springs,  Hold the
evlinder in the roar angle of the frame. and place the piston a
little befora bottom dead centre on the downward stroke. By
pressing the rings in with the fingers without disturbing the slot
positions, the barrel may be slid over the piston. When replacing
the evlinder head on to the barrel, remember that the head must
be tightened down before the steady is again attached to the
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down tube. When the eylinder has been finally tightened down,
then the length of stay of the steady can be adjusted =o that the
pin pusses through the elip on the down tube and eye of the stay
without force. The rest of the assembly is gquite steaightforward,
There are two points to be noted, however, (1) see that the over-
hoad valve rocker bearings are lubricated, (2) make certain that
the lift of the exhaust valve on the OFLY, engine does not excoed
o i, when the exhaust lifter i raised. If the valve lifter lifts
the vadve, say. & in., the inlet and exhaust valves will foul each
other with disastrous consequences when the engine is restarted.

| Sparking' Flug

%

»_ Gap between
Electrodes=Vsoin

Fio. 42, Diaorays Invvsrratisc Beacw or Branxixg Prouc

Aftor assembly, test the engine compression by standing on the
kick-starter. It shonld offer powerful resistance for several
seconds on full compression. Hut bear in mind that the com-
pression will improve still further when the oil has circulated
agnin throunghout the engine, and the valves and piston rings have
robedded themselves again.  The machine is now ready for the
road again,

Concerning Engine Lubrication. Duding the first 100 miles,
whon the new engine should be quietly run in, the rider should
take out the sparking plug occasionally, and see 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 4 in. at a time until the engine gets a definite
oil supply without oiling-up the plug. The sight indicator on
the pump will show whether oil is being pomped in all right,
Where a hand-pump alone is fitted the remedy is obvious—give
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less oil Owver-lubrication is shown by @il unduly working out
from the tappet gunides (although cups arg fitted to A.J.S, engines
to minimize this) and smoke issuing from the exhaust. Over-
olling will gometimes cause the exhanst valve to stick or move
aluggishly 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, Tt is
not necessary to keop the engine continually smoking. If the
oil supply is such that when the throttle is smartly opened on
low gear a pulf of blue smoke issues from the exhaust pipe, the
lubrication is approximately correct.

Care of the Magneto. The Lucas magneto is provided with
ball bearings throughout, which are packed with grease before

Fra. 43. Tur Maxg-axp-Bruag PontioN oF THE MacxeTo
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loaving the manufacturers. Fresh lubricant should not be
required under normal cireumstances until the machine has
covered some 12,000 miles.

The platinum contacts of Lhe contact breaker should be exam-
inad about every 1,000 miles and, if the * break " should be more
than the thickness of o visiting card, they should be adjusted,
The proper distance of the gap is § mm. (see Fig. 43). Too great.
a gap will advance the'timing. A special magneto spanner is
provided, which inecludes a gauge for checking the ** break.” Tt
is unnecessary to remove the coutact breaker to make this adjust-
ment, If it is necessary to take the cortact breaker off for some
reason, unscerew 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 dreszed 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 & very expensive metal. Always keep
the contact breaker serupulously 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 peneil the end of which is
coverad with a clean rag moistened
with petrol. The pencil should be
pressed against the rotating slip-ring.

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

Retiming the Magneto. If the mag-
neto has been removed from the
machine, or the drive disturbed, it will
be necessary-to see that it iz 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 &iming
adjustment (sea Fig. 44), which allows
i very accurate and certain method
of fixing the drive after the correct
setting has been arrived at. The
satting of this Vernier adjustment '
way at first sound a trifle compli- Fia. 44. Tug Vensien

cated, but in reality it is perfectly Tivrsa ADIUETMENT
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 o sleeve (1) which has thirteen holes ranged in a cirele.  Fitting
over a collar on this sleave 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 each other before anything else is done,
The first thing then in timing up is to set these arvows so that they
exactly face towards each other. To do this turn the engine over
until the arrow on the driving sprocket is pointing directly
towards Lhe arrow on the magneto sprocket.  The latter should be
held 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 80, place the magneto sprocket on to the slecve, 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 putside of the sleeve eollar. It will now be found
that the marked holes in sleeve and sprocket, respectively, coincide
oxactly, go that all that has to be done is to push the peg washer
(3) into these holes, which effectively prevents the sprocket from
moving from its correct setting, and tightly serew up the sleeve
lock-nut (4), which ean be done without fear of the timing shifting
in the process, as is often the case with other methods, et the
piston at its correct distance (given in Chapter I, Specilications)
from the top of the compression stroke—make sure that it s not
on the exhaust stroke. With the engine in this position, take off
the sleave lock-nut on magneto sprocket, and remove peg washer,
Thisg will now leave the armaturs free from the engine drive, bul
atill 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 the
steel segment sufficiently to just separate the platinum point.
This is the firing point, and in this position the markings pre-
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. It is, however, always advisable to check the timing
after tightening up.

It can be understood that so long as the slecve (No. 1) has not
been removed (f.e. its position relative to the armature shaft
altered), all components can be replaced exaecilly 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 flrm even with the lock-uut 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 keved the
Vernier adjustment always holds good.

In the case of the ' Vee ™ twin, the Magdyno must be timed
on No. 1 eylinder, that is, the one that fireafirst.  This is the back
cylinder of the two. The magneto terminals arve numbered on the
body of the instrument, and care must’ be taken to sce that the
T.T. leads are connected to the eylinders corresponding with
these numbers.

Magneto Chain Adjustment. Examine the driving chain occa-
gionally 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 been
obtained (there should be just no droop) serew the pins up again

Macxero Drive. Cnars Coven BExmoveD

(Bhowing akzo the drive for the mechanical ofl pump)
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tightly, Examine also the nuts securing the chain sprogkets.
After ndjustment, oil the chain before replacing 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
pil, for some minutes.

Engine Timing. No useful results ean be obtained by tamper-
ing with the valve timing. On the eontrary, all results 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 selting alter very careful consideration, and have
marked the pinions with a dot svstem of identification to enable

Fio. 40. Tam 340 n.re. Mones H Bxoryn

Cylinder removel, showing connectine-rod and Maton, 'I.'Im timing
gears can also be clearly soen

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 n 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
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good condition, the only other possible sources of leakage ave the
valve caps, the compression cock, and the sparking plug. The
washors belonging to all these parts should be renewed as soon ns
they become at all distorted or uneven, and a jointing medinm
ghould be used when serewing up the plug, cock, or cap, as the
case may be, Test for compression leakage by putting thick oil
on the sides of the joints and observing whether bubbles ocour
when the engine is running, Sometimes the compression cock
itself may leak. Tf 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 terminnl and just touching the cylinder fin, Now
jump on the kick-starter and see if there is any sparking at the
blade tip. 1t is just possible that the plug insulation is defective
if the foregoing experiment produces a * juicy " spark, and yet
the engine refuses to five, assuming there are no carburation
troubles. Tn this case take the plug out and lay it on the eylinder
head, taking care that the terminal is insulated from the cylinder,
and reconnect the F.T. lead. Now repeat the * jumping busi-
ness,” and see if anvthing happens. I no spark oceurs 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 furning 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. 1f the engine runs on what is appar-
ently too weak a mixture, increase the size of the pilot jet by one
size. I the engine hunts and does not run better, try one size
smaller. The range of the pilot jet alone is about 4 in. move-
ment of the throttle, While running with the throttle about § in.
open yvou 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 clogod pogition it shows that the pilot jet is too small,
When vou have found the pilot jet that will run steadily with the
air valve § open, that is § of its movement above the main jet,
yvou can proceed to tune the main jet,

Mount the machine and open up the throttle to about § of its
opening. If the machine gets away all right with the air shutter
1 open, and runs bettor as you proceed to open the air valve wide,
the main jebt is probably too large, and youn should try one jet
smaller. If, on the other hand, when the throttle is opened §,
vou cannot get away without a lot of spluttering and back-firing
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 be removed by undoing the large square or hexagon
adaptor, which is also a filier underneath the barrel. The jet
key supplicd with the spares will remowe the jets, Twin cvlinder
owners should make sure that both eylinders ave fiving. Try
running the engine on each cylinder sepavately by shorting one
plug at a time with a serew-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 ot induction pipe connections and carburettor,
is at the inlet valve gulde. Should this guide become badly worn
it must be renewed or the engine will run irvegularly atb low speeds.
It is sound practice to fit one of the proprietary valve attachments,
such as the ** F.E.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
aliminnte all air leaks, Induclion 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 over-rich mixture). This deposit should be cleaned
off before the part of the face which beds on the seat is attended
to ; otherwise the upper 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 faivly easy to remove when it has been goaked in
parallin for an hour, after which a stiff brush will scour it off.
A knife, e, or emery cloth should not be used to effect its
removal, ag 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
tho gap between the platinnm 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 (1 mm.) shown
by the gauge on the magneto spanner,

Cleaning out Silencer. The A.J.S. silencer seldom needs clean-
ing, but if back-pressure through choking is suspected strip the
silencer and prick oul all holes and carefully clean with paraffin
and atiff brushes.

Handling Petrol Pipes. Pelrol pipes should be handled more
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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. If a pipe is split, rubber tubing will
serve temporarily to stop the leak, For this purpose a piece of
rubber fubing from the acelylene generator may be utilized.
Petrol pipes should never be colled so that the coils have horts
zontal axes. This tends to create air locks.

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

——
1 1 ) Twolock Nuts
C T | ) Jjammed together

trj" Screw Threads

==
=

Fia. 47. How o Rexove TieaT S8runs

locked together, and a spanner used on the bottom one to unscrow
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 ig intended and rubbing round the edge. A clear
impression is thus made on the paper, and the portions not
required may be then cut away., The washer should bo oilod
before insertion.

Removing a Tight Valve Cap. A valve cap that has reslsted
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 ve-
muining method of removal, if absolutely necessary, i to drill a
geries of holes aecross the diameter of the eap. Also soak in
paraiflin, Never use excessive force with the eylinder head in
place. It may strain or distort the cylindoer,

Removing Tight Nuts. If a nut is very stifl indeed, try heating
a 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, thereby becoming a looser fit on the bolt which is
still comparatively cold. Care must be used not to apply excesalve
force except as a last resort, for it is apt to strip the thread right
off. Should partial stripping oceur, employ a packing washer,
or, if posasible, renew both nut and bolt.,

Fitting New Small End Bush. Amateurs sometimes drive oub
these bushes with disastrous results. The correct proecdure is as
follows : Geb an old bush slightly smaller than the one which is to
be extracted and a larger one for it to fit into.  An iron bolt is
then run through the connecting rod, and the two hushes 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 il a trifle large externally can be eased off with emery cloth,
See that ofl grooves are provided on the new bush.

Assembling Flywheels. Strictly speaking, a lathe is required
for this job, but it can be done with a vast amount of patience.
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-
ever with the exception of replenishing with oil every 500 to 500
miles, il as used for the engine i= suitable, but in any case a
thick oil is the most suitable. Tt will facilitate the entry of oil
into the box if the back wheel iz slowly revolved (with gear lever
in nentral) while pouring in the oil. An oil level indicator is pro-
vided in the form of & small shutter on the left-hand side of gear-
box, looking at it from the front (sec Fig. 48). When pouring in oil
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 inscrted.

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 boltom 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

1Tl

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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enid, Next unscrew the six small pins round the cap, which hold

thig to the gear-box cover.

The clutch operating mechanism

Chatech Operal-
ing Lever,

Fia. 48, Snowise Gean-pox axD Cporon OremATioN

This slows the 3-89 b, O .V, Model, but & identieal
ofi all other nuselels

can now be taken off entirely. Take care when doing this not

tor lose the short push-rod.

T—{53014}

It will be found that on the end of
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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 fonmd the ball thrust not ; remove this and
the thrust washer, To take this out push the mainshaft back a
little 5o as Lo allow the washer to be withdrawn., This washer fits
down on u dowel peg, and considerable eare should be taken when
replacing to ascertain that this is correctly in place. Now take
ot all bolts round the sover of the box, and pull the cover off.
The low gear dog wheel and layshaft can then be taken ont, also
the sliding sleeve. The mainshaft, complete with cluteh, ete.,
eun be deawn out from the opposite side of the box. To re-
assemble gimply reverse these operations,

Attention to Cluteh. If the clutch should slip when climbing
ateep 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 grip,
or unnecessary strain will be put upon the Bowden control, ete.,
when the eluteh is disengaged. Under no circumstances put oil
into the clutch. To take up excessive backlash in the Bowden
lever on the handlebar adjust by means of the operating shaft
adjusting screw shown in Fig. 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 foul the end of the slot in
the shaft it would prevent the elutch engaging. TIf it becomes
difficult to disengagoe the eluteh, smear a little oil on that portion
of the shnlt on which the outer plate slides, To those riders who
prefer a light adjustment of the eluteh, the following hint may be
useful. A cluteh that is lightly adjusted will sometimes slip
for n time after changing gear, but the slip will cease if the throttle
is momentarily closed when the slip takes place.  This is explained
by the fact that for the moment the drive is taken off the cluteh
and allows the plates to settle down to their work.  Oil the cluteh
aperating lever oceansionally. '

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 serews 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 #3). The
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chain adjustment shiould 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. cluteh take
off the front portion of chain case. Unscrew the cluteh spring
adjusting nut (No. 7, Fig. 48) and remove thae 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. 40. Tae 700 mre. A8, Cuvron Panrs

tojbe withdrawn until it ean pass the stop on the chain stay. The
guadrant can then be swung clear of the cluteh allowing the plates
to be deawn off the cluteh shaft.  Before replacing, wipe the clutich
plates elean, and smear a thin fllm of ofl on the portion of shaft
on which the front cluteh plate slides.  Also, before replnecing,
examine the lock-nut which holds the fixed plate in position.  1f
loose, see that it is carefully tightened up again. Tt is, of course,
necessary to take the chain off the eluteh sprocket bofores the latter
can be removed, Tt will be found that a flat key passes threough
a glot in the end of the clutch shaft. and fits in the boss of front
of sliding sleeve, Great care must be exerciged to see that this
key is in its proper position, or the clutch plate eannot be dia-
engaged. To fit this key (No. 2, Fig. 49) when reassembling
the clutch, turn the shaft till the slot is perfectly horizontal,
Then put the kev in the slot with each end projeeting 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-
assgembled, the ouly dilference being that there are two less plates
involved, In the case of the 7-89 h.p. and 4-958 h.p. celuteh parts
there are included some adjusting pins on the fixed plate. These
rarely need attention. They oare designed to counternct eluteh
“drag," but " drag ' seldom oecurs, and only after great and
excessive wear of the elutch,

Qare of Chains. Chain adjustment hitherto described is very
important. If a chain is too slack, it is apt to * whip," which
intonsifies the wear and tends to break the rollers, especially in
the case of the front ¢hain, I, on the other hand, it is too light,
a erushing effect is produced on the rollers, and the whole chain
ig strossed unduly,

As the chains on all A.J.S. models, except the 7-80 h.p. ones,
are only partislly enclosed, it is a good plan to make a point of
oiling the chains every day belore starting out.  One oiling will
sullice for o day's riding, whatever mileage is done. An oil gun
is the best means of oiling the chains. With this instrument
draw a charge of oil from the oil compartment of the tank, and
ingert spout of oiler into the chain case oil plug hole, which will he
found on top of the part of the chain case above the front chain.
Lift the exhaust wvalve, and while pressing down plunger of oil
gun, slowly turn the engine over with the foot starter, being careful
to see that the oil from the oil gun is falling on the chain. This
ensurcs the whole chain being well lubricated. T'reat the rear
chain In the same way by revolving the back wheel.  Long life,
less need of adjustment, and complete satisfaction with the trans-
mission is assured if the rider will make a point of oiling his chain
frequently, IFrom time to time the chains should be removed and
thoroughly cleaned in a paraflin bath,

Coupling up a Chain. Always reconnect a chain with the spring
link on the sprocket, This makes it perfectly casy, as all tension
con bo pesistod by the teeth, and not by streteching the chain by
hand.

Removing Chain Guard, On all 3-49 h.p, and 498 h.p. models
the fallowing procedure is neccssary for removal of chain gunrd.
First disconnect the rod from the foot pedal by undoing the yoke
end pin. Then remove the two bolts found on the forward end
of the guard, then the rear bolt on chain stay clip and the anchor-
nge to carrier stay, The rear portion of guard can be removed
independently of the front by means of the carrier stay anchorage
previously referred to. It will be [ound, however, unnecessary
to remove brake rod, '

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

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

Spring Fork Adjustment. o take up any play that may have
developed in the side links, unserew 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 AJ8, machines,
with the exception of the standard sporting model (H5) is of the
quickly detachable type. 1t ean be removed in 80 seconds 1 In
the case of the model just mentioned, the wheel and driving
sprocket are permuanently bolled together. To remove 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 voke end of the brake pedal rod,
Next unfasten the chain by means of the spring ¢lip coupling,
finally slacking off the spindle nuts on either side of the fork ends,
when the wheel can be droppéd cut. The chain musl, 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 firat
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 Lo the three threaded studs on the driving
sprocket, There are also three plain studs on the sprocket which
act as dummy drivers. These [it into the three remaining holes
in the hub flange, After the sleeve-nuts have been unserewed, then
unserew Lhe centre pin and draw it out completely, together with
distance piece. The space now left by the distance picco will
enable the wheel to be drawn off the driving studs on sprockel
(see Fig. 50), To replace the wheel, push it sguarcly on to the
driving studs and next (with the distance picee in position) serew
up the centre pin moderately tight, The three sloeve nuts can
now be screwed up tightly, afterwards giving a final turn to the
centre-pin. It is excecedingly important to point oul 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
great danger of straining or breaking the fork end. Uxbpir o
CIRCUMSTANCES MUST THE CENTRE PIN BE REMOVED UNTIL THE
MACHINE 18 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. serew in centre pin a few turns. This
will steady the wheel while drawing off the driving studs. Peri-
odically test the eentre pin and sleeve-nuts with a spanner and
keop them tight. If the sleevé-nuts are loose o dull hammering
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is perceptible at low speeds. I 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 sidecar outlits all three wheels are interchangeable,
and the rear wheel ean be interchanged with the front without
digturbing in any way the speedometer drive.
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Rear Wheel Alinement. On the right-hand side of the bottom
chain stay is a piece of sheet metal, held in position by a clip,
which passes round the tube, In the tool kit will be found a flat
gauge that can be fitted round the rim (see Fig. 51). When
replacing the rear wheel after removal, or after making o chain
adjustmnent, place the gange on the rim with the extension to the
right, and set the wheel 80 that the edge of the gauge just touches
the plate that is held in position by the clip on the chaln stay.
This ensures the wheel being
correctly alined, and must be
done before finally tighten-
ing up the spindle nuts. Do
not attempt to  unscrew
the elip from the chain
stay. as the position of
the plate is set correctly
before the machine leaves
the factory.

Care of Wheel Bearings.
Periodically shake and pull
the road wheel sideways
with machine on the stand
to see if there is any shake.
If any side play exists,
adjust disc until all play
disappears. Then slacken
disc one guarter of a turn
and retighten mnut. 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 levoer, remove anchor plate
holt 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 oceasional adjustment of the cont rol mechanism,
In the case of the rear brake, this is effected by giving a few turns
to the voke end, after detaching same from the opera ing lever of
the brake drum. The front brake adjustment is ecarvied out
by screwing the eable adjuster until all glack is taken up.
The adjuster will be found on a lug on the front fork, left-hand
side.

Speedometer Lubrication. The speesdometer requires no

Fig, 81. Bran WHERL ALTXEMENT
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attention other than coccasionally uncoupling the flexible drive
and pouring some engine oil down between it and its casing.

Frayed Control Wires. s 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 a long run great
inconvenience mav be caused. Alwavs keep cables well lubri-
cated at expesed places and where they bind., DBefore inserting o
oable in its easing it should be liberally greased. I 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 eable pull
oul of ita nipple at the lever end, the cable should be splined out
aver the end of the casing, fixed up in & convenient position, and
the fow remaining miles of the journey completed by using the
alr lever and pulling on the cable casing when required. If
possible get & mechanie to cut the fraved pertion off and resolder
after adjusting for length. 'This operation should only take about
fiftcen 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 kev. Be careful while doing this to maintain the
truth of the wheels. All spokes should be equally tensioned
On plueking with the finger they should all emit a note of the same
piteh, The alinement gauge should assist truing the rear wheel,
if this is required. Perhaps the best method of troing 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
rvegard to tyre wear. Cheeck by means of straight-edges placed
acroas 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
effopted.  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 n machine has a ** Magdyno " lighting set, the acecu-
mulators should always be kept on charge, or they will rapidly
deteriorate and become uscless! When not in use, alternate slow
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charging and discharging keeps them in good condition. Two
accumnulators 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 I11. Never run even a short distance on a deflated
cover. It 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 gharp pen-knife. Never leave the machine standing days on
end unjacked. This is very bad for both wheels and tyres, Also
b careful not to allow oil to get on the rubber, it will soon cause
rotting. When one is riding in a blazing sun on a hot summoer 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
Schriider 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. It
is therefore best, if possible, to get the whole business done at-
Wolverhampton for quite a moderate charge. But remember the
manufacturers cannol 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 enamelling. Send the
machine along and get an estimate afterwards, IHowever, 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 flve 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 aspects of riding,
may be summed up as coaxing an engine to " rev ' as fast as
possible, To do this friction must be reduced to the absolute
minimum, and all moving parts reduced to the lowest weight
consistent with reliability. As much gas as possible must be
charged into the eylinder, 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 seab
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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 o 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 o perfeet fit, dead true, with no friction or play.
Experiments must be made with various ignition timings, and
the carburettor tuned for specd. Gear ratios must receive the
mosgt careful consideration, and finally the machine must be put
into condition suitable to house o worthy an engine,

It is all a gquestion of having real mechanical aptitude, plenty
of courage, a good workshop, and making the best use of all of
them. Iours 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 exceplional perform-
ance, This engine will be installed in one of the firm's crack
muilug machines. Obviously, then, the amateur speedman is up
against & tough proposition. In spite of this, however, many
voung amateur enthusiasts are very sueccessful, ’

CHAPTER V1
FAULTS : THEIR LOCATION AND REMEDY

Tur four tables given on succeeding pages enable faults to be
located readily by means of a system of climination. The experi-
enced driver ean narrow the possible causes of trouble to & very
small field almost immedintely. Troubles, however, are now 5o
rare that little heed is paid to them until they nctually orise.
Rut it is advisable to be prepared for all contingencies.  The
chapter dealing with the engine should have given the reader
general idea of what troubles to expect,  Remember that 10 A
CHARGE OF PROPERLY PROPORTIONED GAS I8 COMPRESSED INTO
TlE CYLINDER, AND A SPARK OCCURS AT THE RIGHT TIME, TR
ENGINE MUST FIRE. It cannot do otherwise. Troubles are
usunlly due to faults either in (1) the ignition system, (2) the car-
burettor, (3) the cngine 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-
able cause of trouble and act accordingly. It may be mentioned
that a complete engine stoppage is usually more casy to rectify
than a partial one. We will now deal with some of the principal
troubles and their remedies, starting with ignition troubles first,
as they are by far the most frequent. The symptoms of any
particular trouble may, of course, apply to other troubles, but a
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
ocours. Slight bouts of pre-ignition are often confined to hill
work : the engine starts knocking and ceases work at once. In
some cases it is due to overheating alone, and the engine will
rostart immedintely after cooling, In others it is due Lo ranning
with spark too far advanced.

Remedy. This varies with the cause. 1f due to carbon deposits,
decarbonize : otherwise clean or renew gparking plug. 1f due
to overheating alone, allow to cool and give more oil, Verify
magneto fiming.
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Wet Plugs

Symptoms. Misfiring or stoppage of eylinder concerned due to
shorting through water particles,
: Rtemedy.,  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

Symploms.  Great difflenlty in starting but no trouble onee
asharted.

Remedy, Reset points with gauge.

Bad Condition of Contact Breaker Points

Symptoms. Misliring or cessation of work.
Remedy. Adjust ** broak " and clean contacts. Make certain
that contacts close properly.

Rocker Arm Sticking

Symploms. Irregular 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,

Bemedy. Remove bush and carefully ease it with emery cloth
or afile. Do not oil it. This will produce further swelling.

Broken Contact Sprine.

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

Insulated Contact Points

Symptoms. Engine cannot be started. Tnsulation is caused
by dirt or oil. Tt 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

Symploms, TIntermittent misfiving,  TLooseness discernible to
eve on serubiny,

Remedy. 1f the platinum itself is loose in serew, get the rivet
soldered tightly in place by a jeweller.” Tf serew is loose, tighten
up lock-nut.
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Weak Contact Breaker Spring
Symploms. Missing at high speed after big mileage.
Remedy. Henew offending article.

Magneto, Loss of Magnetism

Symploms, Great difficulty in starting unrectified by all ordin-
ary adjustments, TFngine runs fairly well at speed, but poorly
at low speed.

emedy.  Send to makers for re-magnetizing,

Condenser Broken Down

Symploms.  Misfiring or stoppage with heavy sparking across
the contact-breaker points which are rapidly pitted and black-
ened. If a magneto saddenly starte eating up the platinom
contacts, suspect a faulty condenser immoediately,

Remedy., Return to factory,

Magneto Insulation Broken Down

Symploms. No * juice ' anywhere.
Remedy. Send back to makers,

Defective High Tension Cable

Symplome.  Ocecasional misfiving due to rubber on eable becom-
ing burat by contact with hot eylinder, or rotted, thereby causing
defective insulation.

Crossed Wires

Symploms.  Usually the engine fails to stacl though inspection
reveals a spark at each plug., Explosions may occur in the
silencer, or the engine may backfive,

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

Slipped Magneto Timing

Symploms.  Very sudden stoppage after ranning pevfectly, Tf
the sleeve lock-nut on the armature shaft works loose, the timing
may s&lip, but it rarely happens, amd cannot possibly happen on
the 7-00 h.p. engines, Symptoms are unmistakable.

Remedy. Re-time and do up nut securely,

Defective Carbon Brush

Symptoms. Hank misfiring or stoppage due to beads of water
or grit between the contacts.

Remedy. Clean slip-ring and see that the carbon is not broken
or cracked. Also see that brush is held down by the spring
properly.
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Incorrect Magneto Timing

Symptoms. 1f 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.,

Itomedy. 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 repaiv-may be effected by
seeuring cam-ring on three-quarter advance position, and running
on fixed Ignition.

CARBURETTOR TROUBLES
Punetured Carburettor Float

Sympltoms. The effects vary from complete flooding (when
petrol is visibly dripping from earburcttor) fo choking and starting
difficulties. An engine normally started ecasily 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
waler and see whether it swims on an even keel. 1f 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
earburettor,

Water in Petrol

Symploms.  Intermittent misfiring occasionally bad enough
to canse a stoppage, and ** popping back."

Remedy. W trouble does not rectify itself, drain tank, clean
ganzes, and relill tank.

Choked Jet

Symploms. Misfiving or stoppage.

Bemody.  1f a choked jet is suspected. take out the cluteh and
open the throttle wide for a few seconds. The extra suction
concentrated on the jet by this vielent acceleration will often
nlm?.r the jet. Failing this, remove and clean, or insert a spare.
A jet should be cleancd very carefully indeed. Blow through
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ariflee hard and see whether this removes obstruction. I 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. 1f too high, petrol will slowly drip from jeb orifice
and issue from bottom of spray chamber, and overheating and
high petrol consumption will ensue, If too low, the engine will
ha difficult to start, and will ran best at high speed, but never

develop full power. )

Remedy. Readjust by moving the float slightly upwards on
its neadle. TFirst 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, ) o .
Remedy. Clean valve seat and valve itself and grind-in with

{he fingers until a ring contact is evident. Be careful to hold
needle quite vertically when doing this. See whether necdle is
hent, and renew if it is g0. 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. Nemove and clean.

Sticking Carburettor Slides
Symptoms. Erratic behaviour of engine and uncertain response

to control movements,
ftemedy, Dismantle, elean, and adjust until they work up and

down frecly,

Choked Air Vent in Petrol Tank
Symptoms. This can easily be mistaken for a choked petrol
pipe, there heing, of course, insufficient fuel aupplmq 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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temedy. 1f slack, take up the slack with adjusting screws ;
if broken, renew or repair : if stiff, remove fraved portions and
grinse, or if necessary, ronew.

Petrol Spraying from Air Intake

Symptoms. Self explanatory. Wet petrol is blown against the
hand held to the air intake. It i= oceasionally accompanicd by
loss of power, overheating, and heavy fuel consumption.

fomedy,  If engine runs well do not 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 2o marked as
to impair running, renew the inlet valve spring.

Air Leaks at Induction Pipe

Symptoms.  Difliculty in starting, slow scecleration, inability
of engine to take full air,

Lemedy. Bind with adhesive rubber tape, or belter. use a
jointing compound.

Carburettor Ablaze

Symptoms. Horribly obvious.

flemedy.  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 acerue. 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 svstem, an electeica! hort
circuit, and sticking inlet valve causing a blow-back of burning
gas into the earburetior.

ENGINE TROUBLES
Gummed-up Piston

Symploms.  Impossibility of turning cold engine over fost
enough to fire,

Bemedy.  Prime,
Seized Piston

Symploms. 1, when travelling on the road, the machine pulls
up suddenly for no apparent reason, piston scizure can be sus-
pected.  If the rider is travelling fast when this ocenrs, a violent
skid will ensue, which should be corrected by instantly declutching

and tuning into the skid,
Kemedy. After the eylinder has cooled down pump suflicient,
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ol into the engine to produce a smoky exhaust, get the enginc
po-started and proceed quietly until the machine can be examined
by n competent mechanie.

Sticking Inlet Valve

Symploms. 1 stuck permanently open, there is no compression
nnd violont pull-backs can be heard emerging from the carburcettor,
wometimes necompanied by smoke or flame, or the earburetior
mny be even get on fire.  If oceasional sticking oceurs there is loss
ol power and the foregoing symptoms disappear and reappear.

Remedy, Clean valve stem and examine spring. If wealk,
FOneWw,

Wrong Valve Clearances

Symploms.  Loss of power, noise.
Reomedy. Reset (as deseribed in previous chapter) with gauge.

Piston Rings Stuck in Grooves

Symploms. Loss of compression, hot erankease, hissing heard

in crankcase. .
Itemedy. Remove and clean grooves. If piston rings are

digcoloured, renew.

Exhaust Valve Stuck Open

Sympioms. 1f partial, loss of power, explosions in silencer;
il jammed completely, no compression and cylinder ceases firing.

Romedy. Remove valve and examine seat for particle of grit
that might prevent valve seating properly. Also inspeet 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. T1f slight, weak running, especially on gradients,
with tendency 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
Symploms. A slight metallic slick, accelerating into a jingle

ulb speed.
Romedy.  Fib a new bush (see page 88).

Leaky Valves

Symploms. Poor compression, power unsatisfactory. Inspec-
tion reveals pitted faces and seats,

Remedy. Grind-in.

B {53014}
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Loose Bearings

Symploms. Gradual power decline and development of rattly
noises. A tight engine (not an engine full of alcohol 1) should
emif the following noises only, viz., click of the valves, suck of
air intake, and puff of the exhaust. If in addition to these noises
a lett"ng looseness becomes audible, the bearings are in a bad
B s

Hemedy,  Give the machine a complete ovorhaual,

TABLE 1
Examnve Hervses to Stant

Errecr Prrdary Cavse
—Needle of float sticking
--:!r F;:Lt‘in tank choked
—Air mn |

No petrol at jet —Choled wf.ﬁtgipﬁ"'”
—No petrol in tank
—Dotrol cock closed
—Choked jet

-—-itir bk

—W antting of earb. lovers
- —] throtile

park at points of plug— | —Controls failing to work

—Magneto timing slippod
r-{:mu;mu Liming
Carburettor b
flnada —Weak spark

when " tiskled ™ Spazk at terminal - —Plug sooted
—Plug shortacircuited

—No spark —Contact broaker sticking
nt plug —Contacts dirty or worn
—Short cirouit

—H.T. cable detachoed
~Loose sontact points
—Broken carbon britshes
~Insulation of mag. broken down
Magnets noed reanagnotizing
—RKuy of contacy bn;gfnhmmd
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TABLE I
Exgixg Stors .
gt Prasany Cavss

—Cloasd petrol tap
—Jnt ehu‘lmd

I—Nu potrol
l-.—l"vu'ul pipe chioked

Potrol supply

—Float neetdlo atuck
—Air vent in tank cloasd

—TUnder-lubriontion
—Exocessive valve claarance
—Dvorheating
—Oarburettor O.K. ——|—Defective controls
l—Yalve spring broken
—Air Jeak

—Valve broken

Good —Valve cotter broken
cOmpression— — Wrong timing

—Cnrburcitor flooding
- —Float necdlo sticking
—Carburettor defective=|_ponotured foat

—Choked jet

—Valve badly pitted
—Valve spring broken
—Valve cotter Liraloon
—Itinga nl:‘:md up

& -—Mlh- n
Bod compression _'Ri,:g‘plmn in ling
._\"uww{d_., tight
-4 ran piston
—No valve cloarance
—Crocked gudgeon pin
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TABLE III
Excixe Rows Banpy

Errror

—Constantly

Loss of power——,

Prmvary Cavss
—Wrong valve clearines
i—EBnd eompression
—E'nrlmn JromiL
—Partial potrol stoppa
—Wnrong timing gy
—Chuked silencor
—Bad mixture
-u\:o’unk valve springs
—iear too high
—Worn enrmia

—Loase controly

—Intermittontly — | —Valve guide tighs

Engine knocks

—Partial putrol stoppage

r_—ln‘nitlun too far ndvanced

Pro-igniti
= iﬂ; rt:rtnnrbm doposit)
—Overhoating

—Dirty contacts

—lIrregmlar spark —|—Stuck rockor arm

Misfiring ———

—Hegular spark

Water in potral
—Sooted plug

Weak mixture
Temporary shore eirouit

Partial petrol stoppage

TABLE 1V
Examwe Srors nug 7o lasmion

Erreor

—No apark at magneto —

No spark
at plug

—fHpark st magnoto ——

Pruisany Cavse
—=8hort eircuit
—Stuck contaot broaker
—Dirty contacts
—Loose contacta
—HBroken earbon brushes

—Sheared contact bronkar ko
—Defeetive condonser i
~—Breakdown of insulation

—=Sooted plug

~—Slip 1 irnj
—Bmm Pnl.:f;:eta timing
—H.T. cable detached

—Brokon contact broaker spring

CHAPTER VII
RUNNING COSTE AND TOURING

In this chapter we will consider briefly the expenses connected
with motor-cyeling, and thereafter we will discuss some matters
tolating to touring. Every motor-cyclist, sooner or later, has a
dusire to extend his field of activities. He becomoes tired of con-
slantly wandering over his old routes, which are usually confined
to o radius of about 50 miles from his home, and he wishes to set
ot on a long distance tour, either in this country or abroad.
Ior the present let us deal with running costa.

RUNNING COSTS

(lost of the Machine. Thisisthe principal cost of motor-cycling,
ropresenting as it does an initial outlay of some £50 or more,
necording to the type of machine purchased. Bul remember
this s really an investment, and the expended capital can be
rocovered minus a certain sum representing depreciation on selling
the mnchine.

Depreciation. This ugly item is an added reason for purchasing
i reputable machine in the first place, for such machines always
pommand a fair market price. It is a hideous fact, but neverthe-
lows true, that the purchaser loses at least £5 in removing the
machine from the shop window. From that time onwards the
mnchine can no longer be regarded as new. 1t stands to reason
that depreciation depends mainly on the way the machine is
kopt, but it also depends largely upon the age of the machine.
Muny people will not buy a machine that is more than three or
four years old (old in the sense of date of design). Therefore,
inloss the rider intends to stick to the machine until it is thor-
oughly worn out, it usually pays to sell after a couple of yoears'
viding, The vendor may then reasonably bope to recover at
loast 50 per cent of his capital expenditure, If the machine is in
sound condition, and the appearance is still good, he may get
binck ns much as 70 per cent. In reckoning the cost of motor-
oyeling, this factor must be taken into consideration. Reckless
or earelesa driving and general neglect of the machine cause
deprociation to be very rapid, and motor-cycling becomes a
vostly 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
rathor 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-eyele at a public garage costs
about 2s. Bd. 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 erceting a cheap shed or buying a portable and
collapsible shed ready-made. Overhnuls ean 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 8}
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.g.,
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 smaller
petral consumption.

0il Consumption. One quast of oil should suffice for a mileage
of at least 500, with considerate driving of a solo machine up to
8% 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
;-.ir;rﬂs 6?2?' ty{{?lmnigtmunce have already been given in Chapters

and V. hen buying new tyres it always pays
and nothing but the hmﬁ;. I TERATE 0 SR Mo I,

Sparking Plugs. Quality here again is important. Cheap
plugs give poor service, and soon want renewal. Buy plugs as
vecommended by the makers. These should only need 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 lnmp, 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. TLong 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-cyclist 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 eves from dirt. Clothing for this work is left to the
vider's faney. Some go about clad in flying suits, helmet, and
wo om.  Others go about dressed in riding breeches, leggings, and
i bright coloured Béret.  All this is a question of individual taste.
Hut 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 chronie inflammation, and is thoroughly bad for the
UYVIEER.

Goggles. Regarding goggles, the first consideration is the
question of splinter-proof glass. One never knows when hia
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 & few shillings ¢
No. of course not. Therefore, buy either * Triplex "' goggles or
some type guaranteed unsplinterable. 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 arc 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 thern.
If no ill effects are produced to the eyes, there certainly seems no
reason why goggeles should be 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 eve, at 70 m.p.h. can cause exernciating 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 case of a certain clasa
of rider, but not for the majority. This type of motor-cyclist
keeps 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
bufl waterproof coat and leggings, the latter either buttoning up
the sides, or lancing. Most accessory dealers sell this type of
apparel. They are, 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.F. 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 motor-cycling 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 is not liberally swamped with hair greaso.
In this case dust and grit accumulate horribly. TFor long distance
touring, in cold wenther, the helmet is unchallenged ; it koops the
ears and face warm and free from road dust. For competition
riding (reliability trials excluded !) the crash helmet is essentinl.
In adl track racing it is compulsory to wear such a holmet.

Gloves. The problem of keeping the hands warm and at the

‘same time enabling them to finger the controls sensitively is a
difficult one. Many fast riders prefer to do without. gloves, sayving
that they would rather have the finger tips cold than run the risk
of being cold all over, Woollen gloves are dangerous, as they may
open the throttle by catehing 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 difliculty
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 he cannot do betber than obtain a pair of these muffs,

Preparing for a Tour. I the reader is conterplating an exter-
sive tour, and is a member of one of the Associations mentioned
in Chapter I1, 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, ecarnets, or tripliques, and thereby eliminate the
nocessity 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 scale Ordnance Survey maps are
the best, as they show all contours, and the route may be chosen
%0 as to avold 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, if his time is limited, should
split up the route into sections, al lotting 20 much time for each
section.  He can then run to a definite time schedule, For long
distanee touring in the United Kingdom, the Michelin guide is of

great value, giving as it does all particulars regarding hotels,
repaiters, and other useful information.
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pares. There is little need to earry more than a repair outfit,
pu?np. complete tool kit, spare plugs, spare tubes, spare chains s;m:l
links, one spare valve complete with spring, washer, and ecottor,
and a 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 .t-lm
absolute minimum amount necessary, Send the rest by rail.
We will not defile these pages with a deseription of all the gear and
tackle necessary to keep man in a eivilized 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, F rance, 1taly,
Holland, Belgium, Rumania, Spain, Portugal, Russin, hnﬂﬂw.
and Sweden, or as an alternative a member may get an Inter-
national Customs Pass, issued by the A.C.U. and A.A, to members
and non-members, whereby the highest continental ﬁut;: payable
suflices for all the countries forming part of the convention.

International Travelling Passes (duration, 12 mnpi‘-hs} are also
issued, enabling the holder to travel in t.ﬂl countries which are
parties to the agreement, without obtaining the special Iiuurrmm-:
or carrying special numbers in each country as hitherto. ".E‘he
Customs Pass concerns the customs duty payn'l?le; the Tra-
velling Pass is exclusively a licence for the machine and driver

broad. )
> 1t is no longer necessary for the tourist t;; he ;:mmn:;} r]:—ﬁu?

ign official, to oblain foreign licences, or to undergo o Ther
::::xi?iticm. It is only necessary to obtain the International Pass
and fix an oval plate to the machine with the letter {-.'r_.R. paintod
in white on a black background. This plate must be illuminated
by night. : !

Continental Rule of the Road, ete. As o general rule Keep to
the Left and Pass on the Right in Austria-Hungary, Portugal, and
Sweden. |
q“.-:m a general rule Keep to the Right and Pass on the Left in

Belgium, France, Germany, Holland, ltaly, Russia, Spain,
Switzerland, and the following [:-rm:inueq of Austria-Hungary,
viz.., Carniola, Dalmatia, Tyrol, Istvia, Carinthia,

The speed limit in Belgium is 40 kilom, an hour in the country
and 15 in town, Special regulations apply to Brussels, Most

slgian roads are very bad, )
% llﬁzii:'lbing-up time in France is 15 minutes after sunset. ltular
number plates must be illuminated. French roads are, on L:la
whole, good. Cars and motor-cycles e]lterinﬁ Paris are stopped,
the petrol in tanks measured, and oefroi duty charged.

The roads in Holland are generally good, but narrow t_uu.l
winding. No special limit is fixed on country roads, but motorists
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can be prosecuted for driving to the common dan
roads are closed to motor traffic. SET 0
- f]‘he general rule of the road in Italy is to keep to the right, but
it is fl'E\quﬂnt-I}' reversed in many distriets and towns, ;
In Northern Italy and parts of Central Italy the roads are good
an:'l often excellent. In the Southern Provinces the roads are bad
The speed limib in Spain is T} m.p.h. I :

CITAPTER V1II

BUYING AND SELLING AN OLD MOUNT

Buying a Second-hand Machine. The inexperienced hand must
procecd warily when contemplating the purchase of a sceond-hand
motor-cyele.  Preferably he, or she, should get the assistance
und advies of an experienced driver when examining o machine
with a view to its purchase. He should buy nothing but the best
and most modern that can be afforded. There are plenty of
{irst-rate bargaing to be had, but at the same time there are
numerous machines offered for gale at prices out of all proportion
Lo their real values, and not a few absolute  fakes.” It is worth
while, therefore, making a fairly thorough examination and test
of the machine,

Year of Make, First ascertain the year of make of the machine
(this may be verified by referring to the registration book) by
noting the engine and frame numbers. Also find out whether
spare parts are obtainable by ascertaining whether the 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-eycle 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 eondition,
evon though its appearance is decidedly forlorn. Now scrutinize
the frame carvefully for the existence of cracks, rusting, and
damage. Should the frame show signs of having met with an
aceident, turn the machine down at once. Now examine the
forks for similar defects, and test their springiness ; also note
whoether there is excessive play in the forks, and if 8o, whether
it can be taken up. Carciully examine the condition of the wheel
bearings, tyres, accessorics, and tools. 11 the machine is a sidecar
outfit, examine the points of attachment, und state of sidecor
springs. Do not be influenced by the owner's assertion that
everything is O.K. Examine everything yourself, and verily
his statements. Having satisfied yoursell that the machine is in
very 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

113+
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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 80. Remember that some engines are designed for low com-
pression (especially those of the horizontal twin type), and there-
fore negative results from this test will prove nothing. Now
rotate the engine several times with the exbhaust lifter raised,
and see whether the engine sounds tight.  1f 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 seat,
Note whether the valve is pocketed (refor back to Fig. 88). 1t
" it is so, it indicates either carclessness 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 ouly be gauged
by experience, but if detected (piston will ** slap " in eylinder when
engine is running), the price of the machine should be carafully
weighed, for piston * slap ' is by no means a minor defect—it is
usually indicative of an oval eylinder, 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
eold, and this must not be mistaken for the bad fitting of a cast-iron
piston in its evlinder,

Trial Run. After the preliminary inspection the purchaser
should insist on a trial run. In the case of n 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 ¢limbing. After a short run the crankease should be felt.
If hot it denotes serious gas leakage past the piston rings, Care-
fully note whether any noise beyond that of the tappeta and valves
is audible, If so, 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, he
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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ine i y both exter-

thine it should be put into reasonably good order :
:::::;w. 1:::.“1 internally. As such it will command a ]_l.lgh{:l‘ price
than if the defects are loft unremedied, and will avoid hvitating
correspondence between the parties concerned in the transaction.

SCV dertake to sell
elling Through an Agency. Several firms undert to
mrifuud-hnnd machines, the procedure in most cases being to value

ssion on that price,
the machine and to allow the agent a commi :

H::r:h agents usually sell the machine at a higher price than the
owner would obtain privately, so that it is usually well fwlv.vux“til:
while to adopt this procedure, so long as only a reliable firm
dealt with,

i vertising in Trade Paper. This is usually an
uxf:lllluu:llf IE{I:.I:& of selling, becanse the trade papers classify the
muchines, go that an intending purchaser of an A.J.S, machine
has only to glance down the small mh-t;rt-lsenmnt columns of one
of the motor-cycling papers (as previously mentioned) to sce
comparative prices. The fact cannot be ignored that a pr;?l?:n-
tive purchaser of a second-hand machine buys either dotl':r‘
eyeling, the .ﬂrfatﬂr-ﬂl;:lﬁ&t .f:::,;mw, or the Maolor-Cycle, an is

t lling is advocated.
Ill[ﬁﬁgi-fﬁaiﬂ;g ug the daily or local press is also an excellent
"“'!it:::gie?fdzini[:imindml of the rules given in Chapto.r_ II {regard-
ing the registration book) which apply when the m.au:hme changes
hands. Do not let the machine pass hands until the 1:15rehaae
price is handed over. Beware of those who require a trial run

upon part payment,



CHAPTER IX
LEGAL NOTES

Thi legal matters regarding licensing and registration having
been disposed of in Chapter T1, it remains to deal with questions
concerning breakage of the law, It is wise to remember that in
all cases of acvidents or of legal trouble, the legal departments of
the Automobile Association and other road organizations are
. always ready to assist members on receipt of an S.0.8., and to
give free legal defence in the case of certain offences.  The follow-
ing information is given becaunse in law *“ ignorance is no defence.”
What to do in Case of Accident. ‘I'he first thing to do in case of
accident is to obtain the names and addresses of at least two
independent witnesses who are likely lo 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 o that he can take
{lm‘:.rn signed statements from both parties, both for perusal by
police headquarters and for the benefit of the insurance companies
concerned. A full truthful statement must be made. Anything
withheld will react unfavourably against the driver later on. If
an 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 yvour staterments in the letter ave
made without prejudice to your case ; and refrain from making
statements eithor at the time of accident or afterwards, which
might be construed as admission of liabilily. Never offer money
to the injured person, for motives of sympathy are often construed
into admissions of legal liability.

~ 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
pennltgr 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 ordoer a
motor-eyclist to stop, and so may a constable in uniform, or & man
injured by your machine. To fail to do so is an offence. In any
case an order to stop should never be ignored. The signal to
stop should be made as already noted on page 44,
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Endorsement of Licence. All convictions under the Motor Car
Act, 1903, may be endorsed on the back of the licencs, except a
conviction for obstruction, and the first and second convictions
for exceeding the speed limit. Tt is not widely known that o
dreiver who hag had his licenee endorsed ean obtain a elean licencs
at any time for the fee of 5s., provided that he has not, during a
continucus period of not less than three years, had any convietion
endorsed,

Furions Driving. A person driving furiously renders himself
linble to conviction for the following offences—

1. Driving to the common danger,

2. Exeeoding the speed limit.

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

4. I anyone killed, indicbmont for manslaughter,

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

Warning of Approach. It is compulsory fo give audible warn-
ing of approach whenever it is necessary. Failure to do so
renders the driver liable to eonvietion for driving to the common
danger, and to an action for negligence if anybody is injured as o
result.

Exhaust Cat-out. It is illegal to use an exhaust cut-out, 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, or if his machine
does not bear the identification (registration) mark,

Rules Regarding Number Plate. The driver of a molor-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
illnminated, unless he ean prove that he has taken reasonable
stops to prevent this, and if the driver is not the owner the latter
may be charged with aiding and abetting.

Tlumination (see also Chapter I1), 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
registeation book is issned 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 vehicle is broken up, destroyed, or permanently sent
ouli of the TUnited Kingdom.

Obstruction. The machine must not be left for an unreagsonable
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or unnecessary time on the highway in such a iti i
L ’ Bt !
cm;at-jL}m-s an obst!:uctmn to other traffic or lmicgﬂ'im‘;{l e
mtﬂymg Prmedmg: For certain minor offences, such as
slng i motor-cyele with an expired licence, a Council may some-
::met‘, unrlﬂ!' the Roads Act, 1920, write to the offender snving
) ﬂ.i: lu_'l}' will stay prr.u-.t-.wiir_lg:s provided the delinguent hands over
o chf.umeum, usually equivalent to the fine that would be im-
posed.  Unless the motor-cyclist is sure of his case it is best t
fmlé'm with such an areangement, - L

ime Limit for Summons. Unless :

1 ons.  Unless previously warned at the
it;imo the offence is commitied, notice of an intending ;Jl'tllil!:lli-iﬂ’:l
rg;-i ::;Zildlng the speed limit must be given to the driver or the
- owner of the motor-cyele within 21 days of the alleged
Mol-ttightj of Appeal. A person convicted of any offence under the
i x:lﬂrr Act, ll:iﬂ::lr has the right of appeal to next Court of
Genera. Iﬂlmrt-er Sessions, provided he did not plead * Guilty,"
::l{ ;::::{1-3 ﬂz?er {;l;,ﬁg.n’il'dﬂtn-;u:-lihu:. A right of appeal lics a.gaii:;at

er r ; ini

TS squalifying any person from obtaining a driver's
] Speed Limit. Many riders believe that the speed limit has
CIa) u.ha:-lis!md, but, at the present, at any rate, this is not so :
:;n_d_, according to the strict letter of the law, no vehicle may IH:
snmqnﬁf& ﬂ:lspeod nxcecdngg 20 miles per hour on the highway:
pecial limits ﬂ].: 8 or 10 miles per hour are fixed in certain towns

n.ni‘l villages. These must be strictly observed.
eaving the Machine. A motor-cycle may not be left with the

engine running while the owner is in
{ ns eve
i hop, however short the

1928 SUPPLEMENT

T 1928 AT.S. range is designated by the letter K. There are
ton models marketed this year, three of which, viz., K.12, K.10,
and K.7 are entirely new productions and were introduced to the
goneral public at the 1927 Olympia Exhibition, These three
models are of special interest and are deserving of description
in some detail. Model K.12 is the * baby " of the A.J.8, range,
while Model K.10 represents the opposite extreme, The fivat
mentioned machine has a 248 c.c. engine installed, and is a per-
foct miniature in all respects of the 348 c.c. model.

The introduction of this lightweight model heralds the entry
of the flem of A, J. Stevens & Co. (1914}, Lid., into a new ficld,
while the production of the camshaft models ropresents nearly
{he last word in high efficiency racing machines, and they should
have a strong appeal to all sporting riders, In view of the [act
{hat the other models have specifications differing only in minor
details from the 1927 ones. we shall not deal with them at length,
On the table overleaf will be found interesting and useful abridged
gpecifications of the whole of the 1925 range. Before dealing
with Models K.12, K.10, and K.7, we will deseribe the detail
improvements in design which are common 1o all models,

DETAIL IMPROVEMENTS IN DESIGN

Engines. All the A.J.S. power plants have been redesigned to
n cortain extent. The new eylinders and heads are more heavily

{From the ** Maolor Cyele ™
Fia. 53.—New Ommiont Tarrer
Varve Exome juipes Mape ™ Two Panys

Fin., 52.—Tue 1928 3-40
Lp, AJ8. OVERHEAD

119
f—{53014)
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finned than were previous cxamples,

and this regults in COn=
siderably cooler running engi

nes owing to the more rapid dissipa-
tion of heat which oecurs with these extra heat-radiating surfaces,

The familiar bridge-pieces, turn-buckles and long bolts formerly

used on all A.J.8, engines for holding down the eylinder barrel
and eylinder head to the crankease )

wsve now been discarded in
favour of the more orthodox form, where four studs and nuts bol
the oylinder buse flrmly to the crankease. The head is attached
to the eylinder by the same method,

This applies both to over-
hend and side-valve engines throughout the range,

On all excopt the overhead camshaft machines plain main
bearings are now provided, the experience of the last Year or so
having shown their undisputed supremacy for this purpose. Big-
end bearings, however, are of the roller pattern, long rollers of
o 5 very small diameter being
used, a type of bearing
which, after a long course
of experimental and re-

search work, has beenfound

to function excellently.

On the push-rod O.H.V,
engines the overhead gear
has been modified. Larger
bearings are provided for
Lhe rockers, which are fitted
with grease gun nipples,
o wetey @nd  the rocker standard
o , rFromrﬁ:! _Jfawﬂ.yde '}pla,t-es are wider as may be
. M'_ngl_ﬁqf}ﬂ:;:rilmm 0N ALL seen by comparing Figs.

6 and 52, which illustrate
last year's 3-49 L.p. engine (FL.6) and this yvear's model (K.0).
Oil-tight tappet guides of the type shown in Fig, 53 are now
fitted and they are very effoctive in preventing pollution of the
orankease exterior,

Frames. Theso remain unaltered, except in that the chain-line
has on the higher-powered machines been widened to permit, of
larger gection tyres being fitted and a lower saddle position has

been provided for. The new form of saddle mounting is illustrated
in Fig, 4.

The saddle used on all models is the Terry with three-point
suspension. The front is hinged to the top frame tube, and the
springs arve attached to what is virtually an extension of the lower
tank tube, no underframe or scat pillar according to usual position
belng used.,

Gear Ratios. Gear ratios on
remain the

raemman,

the 7-90 h.p. passenger outfits
sume a8 for 1927. On other models, however, the

Tanre Smowisc PanTiovrass or 1928 Mopms
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ratios have been altered slightly. In some cases they have been
raised, in others lowered.

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

Tyres. Larger size tyres are now fitted. On the passenger
models in place of 20 in. by 8-235 in. lyres, tyres measuring 26 in.
by 3:5in. are now provided. These are the largest size tyres
used on A.J.8. machines, Next in order of size come covers
20 in, by 8in. which are fitted to models K.3. K.6, K.7. The
remaining models, with the exeception of K.5, K.12; are equipped
with 26 in. by 3:25 in. tyres. Model K.5 has tyres 26 in, by 2-75 in.,
while the lightweight model, K.12, has tyres measuring only 25 in.
by 3'in.

Lubrication. Mechanical oil pumps with auxilia ry hand pumps
are now fitted to all models except K.5, where the fitting of a
mechanical pamp is optional. In the ease of the overhead cam-
shaft machines a new lubrication system working on the * dry
sump *' principle is employed. This system is described elsewhere.

THE 248 h.p. LIGHTWEIGHT MODEL K.12

This newecomer to the A.JT.S. range has a specification as
follows—

ENGINE. AJ.S. design and manufacture. Single Cylinder
(65 x 76 mm. bore and stroke, 248 ¢.c. capacity), fitted with
detachable head, aluminium piston, roller bearing big end of
connecting rod. Mechanically-operated side-by-side valves. Ad-
justable valve tappets. Efficient cooling. Enclosed valve lifter.

CABBURETTOR. Binks.

TANE, 1} gallons petrol, 3 pints oil.

LUBRICATION, Semi-automatic hand pump. (Mechanical
lubrication, as illustrated, can be {itted to order at £1 extra, )

IaNTrion. Lueas magneto. Handlebar control.

Caamvs, * Hans Renold,” 1in. pitch = ok i, wide. An efficiont
shock absorber is fitted to the engine shaft.

CHAIN Guanps, Semi-enclosed type, glving casy access to the
lransmission.

GEAR-BOX. A.LS. Counter-shaft threc-speed gear, fltted
throughout with ball bearings. Operated by an improved gate-
change. Ratios 6:1, 10:3, and 158 to 1.

Cruren, Hand-controlled.

Tyres. 25in. by 3 in. wired-on, Dunlop cord heavy non-skid.

MUDGUARDS. Tmproved design, affording excellent proteciion.

Brages. 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,
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e ]
ﬂ’ F'?‘g -:-:L'hn
__"jl‘l_‘_".. ==

Fic. 55.—Tue *45 nr. Lionrwriont Mopen K.12

i i b roducsd in response to an insistent and widespread
mm::mﬂlr“; ;er;jmlh-ﬁn;rrr.-lwl; l:lt the now famous 5-40 h.p. model. It s :uiqﬂn%
prove a popular mount for those who deairs a light. rcliablo uuidirt-!oﬁ:;nﬂ e
machine with a good performance and low price, It ls priced at 2 ¥.

Fig, 56.—Tne 4-08 mr. Overnean CaMsmarr MACHING, Moper K.10

red of the two new eamshnft. models
! p i ign it did notdo
fects in the early design Inn}oidb. 1Thu
trinls hve
; capable of o phenomenal speed, and extended
"mﬂ::III::::ignL“:?l“tI:: acthth.‘l.t it ims-es&m n very high degree of reliability.

The above machine = the higher powe

ated this year. Owing to minor de .
Rl:::?lfjlglim in the last T.T. races, but sinee then it has been
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Fongs. Latest A.J.S8. design. All links are adjustable for
taking up side play.

Haxpreeans, Semi T.T. pattern.

FooreesTs. Adjustable, allowing the rider to procure the most
puitable rnding position,

Srasxp, Fitted to rear wheel.

Toorn Cases. Two pannier bags, with full kit of tools,

StapTivo. Improved deslgn foot-starter gives wvery casy
starting.

SApDLE, Terry spring scat No, 2,

MeasvreMexTs. Wheel base 4 6, 2] in. Ieight of saddle 20in,

Tax, 30s.

THE A.J.S. OVERHEAD CAMSHAFT MODELS

Two overhead camshaft machines are listed for 1928, Models
K.10 and K.7, the former being of 4:08 h.p., and the latter 3-49 h.p.,
and their prices =olo are £76 158, and £65 respectively.

The overhead camshaft machine was first introduced in the
1927 T.T. races, and since then has given prool of its efficiency
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 conspicunously 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
“dry 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-
vase and lubricates the chain and half-time gears, and then falls
into the sump by gravity. Oil 18 pumped to the connecting rod
big 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-
lnted throughout all the working parts of the engine. Every
moving part of the engine is enclosed, and automatically and
machanically lubricated. Tt is interesting to note that with this
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system § gall. of oil passes through the big end bearing cvery
hour when running at a road speed of 60 m.p.h. For very high,
continuons all-out speeds, a pre-determined quantity of oll may
be passed direct to the evlinder wul!n by the turn of & needle valve,

Other than perodically draining the sump and tan!r_:. and
cleaning the filter, instructions re lubrication are—'* Fill the

*

Fia. 57. View or L85 mr. OVERHEAD CAMSHAFT Exaixe

timing ease covers aro remoyved to exposs the ehain drl\'#l to the
o -_—.Lm‘hjil't and magnoto and alse the special tonsioning deviea

oil tank with oil, then forget Tubricnt ton until the tank requires
replenishing.”

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

The specification of this machine ig as follows—
Exomse. A.J.S. design and manufacture. 84 X 90 mm, bore
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and stroke, 498 c.e. capacity. Overhead valves operated hy
chain-drive camshaft with patent tensioning device and re-action
damper. Detachable head. Aluminium piston. Roller bearings

to big end, ball races to main shafts, ball-bearing timing shafts. S

UARBURETTOR. Binks special two-jet racing type with twist USEFUL INFORMATION
grip control, :
Taxg. 2 gallons petrol. TABLE OF GRADIENTS

Lusnicarioxn. Dry sump. Separate oil compartment holding

4 gall,, fitted to rear down-tube. : No. of Foat Riso ar
IaxrrioN. Lucas magneto. Handlebar control. Sndient e Tk i a0
Crarvg, “ Hans Renold ' Extra-strong § in. pitch by § in,

wide. A shock absorber is fitted to the engine shaft. lin 2 0 2040
JHAIN Guanps. Semi-enclosed type giving easy access to Yo g 10 212

transmission and eluteh. 1, 3 54 !
GEAR-BOX. A.J.S. Counter-shaft throe-speed gear fitted with Lo 3% 28 1520

ball-bearings throughout. Operated by an improved gate-change, : & ; 20 1066
(EAR RarTios. 4:65, 564 and 9:16 fo 1. 1, 6 17 el
Crurcs.  Multiple plate. Tand-controlled. Lw 1 ' 860
ReAr WHEEL. Fitted with specially light hub and large i s E hi 487

diameter brake deum. 1, 10 10 5628
'Pyris. Dunlop cord wired-on. 26 in. by 8-25 in. [ 0 e
MubpcuArDps. Narrow racing tyvpe. } " ::‘i - :3:
Brakes, Front and rear internal-expanding pattern. Ex- F i 7 377

tremely powerful and smooth acting. Rear operated by pedal L, 15 64 e

on left-hand side footrest, and front by lever on left handlebar. 1in 18 2* gﬁ'
Forks. A.LS. design and make. Liuks adjustable for taking } i ]l; 54 243

up side-play. Lower links fitted with shock absorbers. 119 5 278
Toor Case. Fitted on top of tank. 1, 20 s Eﬂ
SADDLE. Terry spring-seat. No. 1 largest size, { i 53 ;;-s 176
HANDLEBARS, “ T.T." type. 1. 48 2.8 184
TFoorresTs, Adjustable, allowing the rider to procure the most, 1., 40 4 153

suitable riding position. . =
Srann. Fitted to rear wheel only. .

MEASUREMENTS. Wheel base, 4 ft. 6} in. Height of saddle, 28 in. b e
THE 349 H.P, 0% Kca;usmm MACHINE. Speeds in M.P.H. Time Taken to Cover 1 Mile.

This model is a amaller replica of the 498 h.p. 0,H.C. machine,

and the general specification of this model as regards equipment, :g : i

is the same as Model K.10 other than the following— 20 3
ExGiNe. 74 % 81 mm. bore and stroke. 349 c.c. capacity. 25 3 24 weconds
Taxk., 1§ gallons petrol. g4 f A 424
CrAINE. 4 in. piteh % % in. wide. EE 1 ] 30
GEAR RATIOS. 552, 6:78, and 10-31 to 1. 50 L o, 3% m
Tyres, 26in, by 3 in. Dunlop cord wired-on. o MU
WheeL Base. 4 £t 51 in.
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AT DorrereyT SrEEps—Mies rER Hoor

APPROXIMATE ENGINE REVOLUTIONS

EEEEEEE§§§ e
SRHASESEIS=SFE CYLINDER BORES AND ﬁ'rlm IN MILLIMETRE
= 5 ERrasa s 51 < Ax ArrnoxiMaTE Guion ror COMPARISON
z| FEZEEE538583
A Cylindor Mepsuring— Is Equal to—
sl 23882 a E =8 F Millimetre: Inches
2 *ELEES gﬂgé ng,; - 4 w3
— B0 ¥ &6 - 3 ®x 3
2823 $ 3 8 X 88 = e
e i x tli Lo X
b Hﬂgmﬁﬁgﬁig 86 x 86 - 33 x 3
8 x 00 - a5 X% 3y
- gl'l b 1) - g;:: x 211:;
m o 2 25 = > 0 » 110 e =
BREEEIFE2853 0 x 115 = 3 x
100 > 1156 - M
] 106 % 118 - il b :r
= e = - - 108 = 120 - b4
P #o3E w%ﬁw-ﬁ - 110 % 125 - iy x 413
"".—-.u--i?t 53 = 2 112 = 128 = A7y % B
> 14 x 130 = 1 % b
= = w134 o ® Oy
=| 828828232 ¢8¢ F 18 % 138 = 4 %8
=R “ = 120 = 140 - 1} xuﬁg
= 122 > 143 - P
2 124 x 146 = tf' x B
s c22Z 88 3 33%&‘ P 126 % 148 - #3 x 5%
e S les Bie B MR e s 128 x 150 - 5fs X Oi
S
=
3EE8358E8EEE| 8
" omn 8 # 8= FORMULAE FOR H.P.
& = Biroke in centimetres
25 i R R 2 D = Dinmeter of eylinder in centimotrea
- o kl ﬁ R % a E‘ g R = Revolutions per minute
e N = Numbor of eylindor 5
-
,. = R.ALO. Formuls H.P, s e
- 228 g o 2 16:13
tad o= Q- T A~ ol B § 42 A.C.U. Formula = 100 o.0. = 1 h.p.
=F A moro accurate formula is the Doendy Marshall, in which—
3 g N»R
) - o | B P x 8%
g EEEE%&EEQ 'Eﬁ L 200,000
= Eﬁ
g S2cz28 8 :_% % i 8 g.i TYRE S1ZE EQUIVALENTS
ol SR o * Ei 65 Millimetrea = 2fin. 850 Millimotros = 28 in.
W 'E; B T} - 3, 10“ 1] = 38
ﬁ =] Eﬂ- 85 wE = 3 760 o = 30 .
E Fi : 1] . - W 800 " = 32 L
Eﬁ = %?Eﬂ‘&iﬁigg 00 . S L) et =%,
# - 1] L] - ¥
&p = 120 . G Bty IO B =0
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LIGHTING-UP TIME TABLE, 1828 and 1020
(Summer Time Allowed for)

JANTARY JULY
1 431 pm. 18 455 p.m. 4 HBA4Dpm. 24 B32pm.
5 488, a8 Be ., g 047 ., 28 o080 .
9 440 ,, i A T 1 SR 12 D44 ,, 31 wEkk
12 dde 3 518, 16 Bdl .
1T % 20 b .

Fennuany AUGUST
2 280pm. 22 540 pam. 3 wldpm. 23 §I0pm.
a 527 . 260 8% . T 29 27T 830 ..
10 504 8. 85 i1 s ., a1 841
14 641 I5 8.54 ..
18  5.40 ., 19  BAT .,

Manon SErTRMDER
8 Gllpan. 28 6.40p.m. 4 Bil2pm 24 7.206pm.
6 &18 , £8. 082, 8 83 8 TIAT .
10 8.24 ,, 30 aa88 ,, 12 T.54 ,, 80 A% -
14 0.51 ,, 18 745 .,
18 638 ,, 28 T8

AFPRIL OcTonen
I, 7.1 pan. 21  B.36p.m. 4 63 pm, 24 L5.20pm.
] v R 27 845 .. 8 559 . Cal iR T
g 115 . 30° 849 ,, 12 548 ,, = 57 o
13 821 ., 18 5.37 ,,
17 8328 , 20 520

May NovEMBER
1 8.61 p.m. 18 H.20 p.m. 3 6.1 pm. 23 442pam.
5 8.58 . 220 2B T &85 . 27 428 .
2 B4, S - 11 448 5, 3 426
13 610 4, 3l 9.35 16 448
15 &4 10 437 .

JuNE DrceMnEr
4 8.30 pam, 24 9,51 p.m. 3 424pm. 23 424pm,
B 9.43 ., a8 951 ., T 4,28 a1 &3 L
12 946 ,, 80 051 1 G T S 41 490
14 .40 ,, 10 31
20 8.60 ., 19 420

INTERNATIONAL MARKS

_An oval plateis used, the distinguishing marks of the country of origin, consist-
ing of one or two letters, painted in black upon a white ground.

A Austria GB Gt Britain & Irdland  NL The Nethorlands
B Belgium GR Greeco P Po

B Bulgarin H Huangary R Russia

CH Switzerland I Ttaly RM Rumanin

D Gormany MC Monaco 8 Bweden

B HSpain MN Montonegro 5B Servia

¥ Frangea US US.A.

LIST OF A.J.S. AGENTS AND

Towsx

Accrington .
Albrighton .
Allord, Lincs -
Alston, Comberland
Alcester . .
Aldershol .
Allreton

Ambleside .
Amersham .
Alnwick

Andover -
Anstey, nr, Leicester

Appleby ; 5
y de la Zouch
Ashington . /
Ashton-nnder-Lyne
Ashion-in-Makerfield
Askrizg . -

Ashover .
Axbrides . .
X " H
Lakd
i

Harnstaple
Barrow-in-Furness
Barton-on-Humber
Hath . - B
E:uti' shama. .
B . .
Raoliord :

Barkeloy : y
Berwick-on-Tweed .

Bowdley .
Bexhill-on-Sea
Bexley Heath :
Billingham . p

SERVICE

ENGLAND

Aamxr

A. & W, X, Jopson, Whalley Road
A. A, Lookloy, Hayficld Grrage

H. H. Harrison

J, H. Henderson, The Garage
The Alocster Maotar Co,, The Priory
Phillips Bros., Birchett Toad

J. H. Raynes, Btalion Gorags

{roe B, Smith, Windermerne)

fsee R, Newitt, High Wycombae)
Measrs, Blackahaw & Oo,

W. J. Randall, 3 High Strect

W. Naylor, The Garage

W. Atkinson, Market I'lnon

W. Hemaley, 63 Markot Strect

J. W. Gibson, West End Garago
Humt & Co., Scotland Strees
Andrews, Lid.

Mesars. Rettlowall

son 1, Robothnm, Clay Cross)
éox’n Garnge, Lichficld Road

(soe J. Prusn, Weston-su r-IMum:n
{see Duplex Mator Co,, Darlington)
Eborn’s Gnrage, 44 Walton Streat
Cooper Bros,, Red Lion Btreet

{see Duplex Motor Co., Darlingion)
(p J. Chalkley, Hitchin)
(. L. Ginger, 17 Parsons Streat
. Watson, Galgats
Carr & Waterhouse, 23 Poel Btreel
A. 8. Jones, T0 lli{(h Hiroot
J. H. Keat, Weat Mount Garigo
T, H, Grassby, King Stroot

Pike, 156 56, Jamea's Parade
(s Roy & Bons, Hnatin

{see Portland Motor Co., Mansficld)
Imperinl Cyele Co., 88 8t, Loyes
T. {i‘ Dixon, South Gurnrw

oo Phillips & Son, Dumley)}

' Lilburm, Motor Agent
T, Jenks, Wribbenhall
E, J. Hilder, 22 Sachville Road
Clock Tower Garago

(see 1. Archdale, Stoekton-on Tees)
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Bingley . a
Birkenhead . .
Birmingham .
o .
L]
Bishop's Stortford .

Blackburn .

Blackpool . .
Blakeney, Norlolk .
Bodmin, Cornwall .
Bolton . . %

‘Boston, Lines .
Bournemouth
Bradford .

W B f

BMM M—A‘Nﬂ
Braintree

Brampton Cumb
Brentw ;
Bridgnorth .
Brid ter .

Burnham-on-Sea .
Burnloy

Bmmh Bndn
Buralem

Burton Agnes f
Buﬂun-on-'!'nnt

Bury . . -
Bury 8t. Edmunds .
Caldwell

THE BOOEK OF THE A.JS,

ACENT

H- Hall, 106 Main Streat
7. H. Marston, &0 A eyl Stroet
P‘ J, Evans, Lid., John Bright Sireet
Premier Motor G-':- .ﬁ.’itﬂ'ﬂ. Hoad
F. Whitworth, l.td.. New Stroot
F. Hallpm, 88 Bristol Stroot
Tha Highgata Motor Co., 6 Highgate Road
H. G. Greon, 72 Bouth Strect
O, Wislah, Wltham Goargeo, Tandall Streot
John Hall, 143 Church Stpeet
H. J. Pyo, Marston Road Carnge
P. Jane, Broeshuto Lano
Horrookses Motor House, Bradahnwgoto
wety Portland Motor Co,, Manaficld)
olland Bros,, Wide Bargate

A, G, H. Alsford, 41 Palinoerston Rond, Doscombe

E. G, Merrick, 174 Listechills Itoad
A, Hodgaon, 10 Horfon Rowd
Q. Bidney, 140 Manningham Luans
E. W. Stone, Station Guarmpgo
G. Cox, Motor Agent
J. &, 8. C. Bhipley. 256 High Cross Strect
Rig o Bros,, 26 High Streot

inshall, Faleon Garago
F. A, Pine, Taunton Road
J. T. Kilvington, Hilderthorpe
A, W. Bastock & Co., Ltd,
G. H. Layna & Co., The Garmgo
F. T. Turpin, 29 Preston Road
8. J. Fair, 201 Cheltenham Road
T. L. Love & Co., Ltd., 21 Park Rond
W.H. Chnpmnn. llﬂfhn‘h Stroot
F. Allison, Go rqu arage
G, Clarpe & Co,, Promisr Garage, High Street
(wee Marston's, Lid,, Chester)
(ren J. Mofiat, watl}
(mo0 Marston's, Lid., Choater)
(soe F. T. Tarpin, Brighton)
soe U, H, Tueker & Co., Highbridge)

« Hobdon & Bons, St. Jamos' Stroot
l.'uuo J. L. Balmforih, Ormakirk)
t, Market FPlacs
l,'um:' olthy, White & Co,, Bridlington)
H. A, Moreoroft

J. Filling, Rook Streat
R. Hawles, Motor Agont

&nm Duplox Maotor Co., Darlington)
lover & Uglow, Keolly Bray

Calne Auto Co.. London Rond Garsgoe

A. T. Wasley, 115 Trelowarren Stroot

King & r, Bridge Streoet

G. Braund, Motor Engincer

Bird & Yatea, Crown Garugo, W u.].suli Hood
E, J. Philpot, Ltd,, 84 St, Ueorge'sa Stroot
The Bridgand Fnl.‘ll'll’]'l"\“ & Eng. Co.

J..T. A, Dins, 36 Warwialk Re

ATS.

Towx

Cnstle Hedingham, Em

Cagtletord

Calterick Bridge, Yorks
Chnfteris, Cambs .
Chelmaford

Chippenham .
Chipping Norton .
Chorlton=-cum=-Hardy
Churchill, nr. Bristol
Cirencester . ;
Clacton=on-8ea .
Clay Cross, I]arb:rs.
Clavedon g
Clitheroe ;
Clowne, Ehtlt“ﬁlld
Coalville

Colchester . A
Ooleford, Glos. -
Consett :
Coventry

Craven Arms
Cresswell, ne. Hmu:ﬂtld

Crowe . :

Darlington’
Dartiord L
Durwen E
Daventry
Dorby - :
Dercham (East)
Davizes ' .
Didabury
Dinnington . :
Diss . ' :
Donoaster
Dorchester
Dorking

Dover .
Downham Hnrl:at
Delittald i
Droitwich . .
D iy i -
Dunmow, Essex
Durhnm ] ‘
Duriley

Easthourne .
Eual Grinstead :
Enst Kirkby, Notts
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Tills V. Emith

I. H. Briges, Bridge Strest

J. Fawsstt & Sina

J. F. Wildorspin, High Stireet

Cleale & Hadlor, Lid., London Rond

H. E. Btool, Ltd., High Stroot

Marston's (Chester) Lid., Bridge Strect
Jorvie., Horns Garago

Ronvo's Garage, North Steoob

(e A, Smith & Sons, Branton)

J. H, Hartwell, 19 High Stirest
Nicholson Smith, 166 Barlow Moor Rond
F. W. Owen

. F. Edwards, Coastle Bircol

J. Derrett, Orwoll Rond

H. Robotham, Thanet Strect

(e J. Proen. Weston ~uul|mr-Mln-]

J. F. Bentham, Market lace

E. Bhorwin, 38 North Rond

Midland Cyols Co., High Street

Motor L‘}Eh" andd L.I,jﬂtl. Car Ther vpot, 119 High St.
Higes & Niblett, Nowland Street Gargo
J. W, Crwford, Motor Engincer

W. Brandish & Sons, 65 Foloshill Road
J. . Harper, Motor Eng.

H. C. Crossficld, Shaffisld Rond

F. Wooldridgo, ngh Srreet

Mosars. Tho Enst Const Garnge

Gill Bros,, 23 Hope Stroot

Allen Bennett Motor Co., 9-10 Royal Parade
Batton Broa., M-:{nr Engincors

Duplex Mator, Grange Road

J. C. Boadle, Ltd., Spital Street

J. lluxbun 4 Blatkbnrn Road

Cheshire & Berwick, Sheaf Streol

H. Palin, Led., Bourmo Stroat

Clorke and Sorrell

G, Howley, 14 Esteonrt Streot

T. Spann, 20 Barlow Moor Rond

J. Drabble & Sons, 78 Dos Quarry Lano
J. Aldrich & Co., Lud., Markot Hill

T, Stolt & Sona, Wostfiold Park Goroago
W. G. Chorchill, * Topeo’-Tawn '
Meoton Motors, 41 South Road

W. J. George, 192 Soargate Steect

P. D. Watson, Hridge Koad

A. E. Hillaby, Middle Street

Hunt Hros.,, Hanbary Road

Wharton & Christopher, Wolverhamplon Stroet
A. Archor, Motor Cyole Agent

Smith Ltd., 73 Now Elvet

Phillips & SBons, Silver Streot

F. Ray & Sons, 47 Boaside Rond
Foster's Gamge. 32 Cantelupe Road
W. J. Cresawell, Kingsway
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Enstwood
Egham

mont, Cumb .
Ellesmere, Salop .
Ely, Camhs . £
Enfield : .

Hveshiam

Ewall . !
Exoter . .
Fakenham . ;
Falmouth ]
Faraham ’ :
Fazeloy, Statts .
Folixstowa . X
Fonce Houses
Framlingham
Frodsham

Frome , '
Gainshorough
Enuhand—an—'!‘nu

t
Gilberdyke, Yorks .
llingham .
Gloucester .
Goole .
Grantham . 4
Great Yarmouth .

Grimshy

Guildford

Gunnislake

Ean. Ches. . .
wen

Halitax

‘Eal.:r:ln::ﬂ ) :

Harrogale i

Hastings ;
Heemondwike
Helmsdale
Honlayeon-Th
an n-Thames
Hareford X ;
" . "
Hexham

Highbridge, Som. .
High Littleton, Som.
High Wycombe
Hinokley .
Hitchin, Herts
Holsworthy . .
Honiton i 2
Horneastle, Limu ,
Horsham .

THE BOOK OF THE A.l.S.
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Clifford Morories, 21 Nottingham FRoad
Eghnm Motor Co,, 167 High Strest
Stoul's Garages

J, B, Hughes, Victoria Gamgo

The \\’ulbm Cvelo & Motor Cydle Co,
Howards, 72 Chass Side

F. Morrall, Motor Apent

Ww. E. Lilm. Ewoll Motors, High Strect
I, Pike & Co,, 7 Bath Rowd

Bouthgates Lid. Motor Tractors

Easom & Co., Market Street, Penryn, Comwall
Bennott & Righton

B. Fidgeon, Motor Engincer

Rtose Bros, (F'stowe) Lid., Motor Engineers
Bandergon's Garkge

A. G. Potter, The Gamge, Station Rousd

T, Booth

B, Dhfario, Motor Enginesre

Baines DBros., Motor Engincors

O, Carmichac], 81-83 High West Street

W. Clayton, Motor Cyels Agent

E. MoGrath, Motor Engincer

W. B. Gibb, 100 Northgate Strect

N. A. de Cobain, Bridge Street

I..u.m nnn Cyele Co.. 26 High Btrect

ohn's Yarmouth (Motors) Lid.,

'El!] Regent Road, Great Yermouth

G. Hildred (Motors) Lud., Hainton Square

Crow Bros,, High Streot

Blocombe's Garmge

(. R. Alexander, Ashloy Road
Shaw Bros., Hagley Stoeet
The Halifax Motor Ex., Horton Street
L. H. Cartoer, 14 Towell Btreet
Huggins Bros.,
Baines Hros., 23 Commercinl Streot
F. Ray & Bong, Lid,, 20 Havelock Road
Jumea Martin, § Weatgate
Guorge Palmore
R. Lory & Bon, 16 '-\1*1:llmn Btrect
Talbot Bros., Motor Cyole Agenta
Horoford Motor Co., Ltd., Eign Strest
J. Fryer, Dragon Garage
Bidney Jones, Clehouger
T. W, Forstor, Motor Engineor

1, H, Tuclker & Co,, Auto, Enginecrs
.Immq: & Bona, Autﬂ Enginecrs.
K. Nowitt, 87 Enston Sireot
R. Whito & Son, Contral Motor Garage
F. Challdey & Son, Brand Street
(. Eamshiw, Cloth Hall Street
Moor's Garage, Motor Enginesrs
J, T, Friskney, Motor Agent
Rice Bros., Springfield Road

AJ.S,

Towx

Houghton Regis . -
Hoyland, nr. Barnsley .
Huddersfield . :
Hull . - . 2
Hl.‘;ntiu.édun E

Nkeston : -

Ironb g B .
Ivybridge . : ;
Keighley . - .
Kelsall ; .
Kelvedon, Eﬂt: 1 .
Kendal 4 4
Kettering . . .
lxllﬂdarmmlttr .
King's Langley
King's Lynn .
ﬂnﬂim-on—ﬂnnu
Kirkby Lonsdale

Kirkbymoorside . .
Enntsford . . i

Lancaster . . "
Ledbury
Leak . = ~ i

Ll - # -

Wi " "
B G s
Leighton Buzzard . -
leominster . - :

Lichfield . ' ;
Lineoln ; E

Liphook . .
Littehampton -

Fﬂm - &
Iﬂuﬂ-ﬂﬂ . "

= & @ koW
=
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AGENT

H. A, Tompkins

G Nuell, Motor Cyele Agent

J. F. Whitlock & Sonx, The Garage

H. Welbhurn, Sanar Streat

J. Kennington & Sona, 54 Jameson Streat
N. Jordan, 200 Story Streot

Nurkett Dros.

G Labott, 66 High Btroot

Premier Garage, Marketl Stroet

W. Popplowell & Bon, Woodbridge Rond
E. Brown, Dale End Motor Garago

W. H, Bowden & SBons, 23 Western Stroet

A, Jookaon, Motor Agent

{ano Marston's Ltd., Chestor)

T, ¥, Glover, Motor Engineer

J. Parker & Sons, Longpool
Edmondson & Bons

Harry Taylor, Montagu Street

T, Baunders, 50 Now Road

Oke Broa., The Ga

E. MeMillan, High Sireet

W.J. Johnson & Bons, St. Jamea’s Btroct
A. M. Ewaen, 25 Broad Bereot

Kingston SBervices Garages, Lid,, 24-28 High Street
8. Morris, 37 Main Street

W. Hodgson & Sons, Motor Apontas

J. Butterworth, 35 King Street

A. & W. N. Japson, Panney Btreet

J. Wooldridge, Wostern Road

1).K.'a Motor Cycle Dopot, 20 The Parade

G. Hopkins & Bon, Now Btrect

AT l}rﬂnnvm-mi &0 Guildford Streot

Charles Barmett

W, Chapman, 113 Belgrave Road

w. P}m & Co,, London Rond

W. Warwick, 728 Hinekley Road

Colmoro Depot, High Streot

Gerrard & Bons, 142 Chapel Btreat

A, Steatford, Motor Engineer

Seandrett & Phelps, Mill Btreot

D, R. Fox

Lineoln Cyeola Co., Corpomtion Streot

W. Wilson, 20 Canwick Howd

Moss, Son snd Bro,, Motor Knginoers

Progress Mator Warks

0. Wads, 9 Camden Stroot

H. Tu. lor & Co,, Ltd., 48-53 Bussex Fluco, 5.W.

W. Whiteley, Ltd., Quosn's Rond; Bayswater, W.&

Reys Ltd., 173 Groeat Portland Streat, W.l

w nl:chnpa #, § Shoe Lane, E.C.

A, G, Daw, 114 Brxton Hill, 8.W.2

Lamb's Lul - opp. Hoe St Btation, Walthamatow,
Great Portland Streot Station, 50 High

I-rlppml Wood Green
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E. F. Morris & Co., Ltd., Marmet House, Finchlsy
Road, NW.3

Belindge & Co., Lul, Oxford Streot, W.1

Bprosen’s, Lid,, 111 Gt Portland Street, 5. W.1

W, Whitby & Son, 7 The Vale, Acton, W.3

Barlington Motars, Lad,, Clapham Comman, 5.

Cloar: & Co., 120 High S8trect, Woolwich, 8.E.

Lovetts, Lud,, 418 Romford Road, Forest Gate, E.7,
and 81 Holborn Vieduet, E.C.

T. J, Itoss, 84-80 High Rowd, Leo, S.E,

F. Parks & Son, 10 Langley Romd, Catford, S.E.6

Rateliffe Broa,, 200 Great Portland Btrect, W,

Godfreys, Lud., 208 Great Dortland Street, W.1

Homae's, 243 Lower Clapton Road, E.5

Ralph & Co., 28-20 8pring Strest, Paddington, W.2

8. E. Clapham, 27 Stockwell Streot, Greenwich,
8.E.10

Lf.:‘:':;::u.uu Bros., 17 Bund Strect, Ealing Broadway,

F.0

Maude's Motor Mart, 100 Great Portlond Sireot, W.

Rideozi Balos, Lid,, 6 Victorin Btroet, 5. W.1

C. A, Blay, 162 Heath Road, Twickenham

The Crystal Garsge, Clinech Road, Upper Norwood

Harrow Motor & Eng. Go,, Station Brdge

Turner Bros,, Greon Lang, Palinors Gireen

Nayvlors, 406 Garratt Lone, Earlaficld

L. Stovens, 151 Goldhowlk Road, Shepherd®s Bush

A, Rivett, 236 High Rowl, Loytonstons

H, Nuagh, 301 King Strect, Hummuranith

Tho Berviee Co. Lud,, Hipgh Holborn

Eaglm & Co., 275 High Streut, Acton

Studer Cyele Co,, 157 Walton Road, E, Molesoy

Heckiopd Eng, Co., Coldharbour Lano

South Eastern Motor Works, Peckham Hye

Faster's Lud., 74 Higlibury Park, Highbury Bam,

Eton Ftreot Motorm, Richmond

Kirk & Co., Pricd Street, Paddington

Peargon Motor Depot, 7 Cambridge Placo

W. J. Reymolds, 1567 High Btrast, North Easl Ham

J. Grose, Lid., Enston Rond, N.W.1

Necordor Cyele Co., 326 Fore Btreot, Edmondham

Broadway Gurage, 76 High Streot, Hounslow

B. B, Clark, 225 Haummeramith Rood, W.0

J. F, Temple, 11 Bdgwoare Roud, Marblo Arch

Barty's Motor Works, Control Gomgo, Groveseng

Juilus kﬂurum'. 78 Stroud Green Romd, Finsbur
Jnl

Priginmo Motops, Lower Clapton Houd

Watford Motor Co,, High Streot, Watford

F.A8, Motors, 1J H ichinond Ruad

FPratleys Garage, Lm e, Eapex

A. H. Moore, College Streot

Lastwe's Goange, Meor Lone, Moir

L. T. Hill and J, €. Farrow

Taylar Brothers

Messm. Larcombe, Morkot Place

C. & Barrow, 78 High Stroot

A8,
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Macclesfield . .
Maidenhead . :
Mnidstone . :
Malion, Essex :
Malthy : ¢
Manchester . 4
Manni [
Mansfie L
March . . ;
Mareham-le-Fen .
Market Drayton .
Market Harboro'
Market Rasen :
Macket Weighton .
Marlboro’, Wilts

Maryport

Melton Mowhray
Mexhorough .
Middleshrouyg
Millom, Cumb .
Minehead . :
Monkwearmonth
Morecambe .

Nelson . -
Kewark-on-Trent .
Newbury, Berks .
Newcastle-on-Tyne
Newcasile, Staffs .
Newmarket . B
Newport, Salop .
Newton Abbot :
Ninfield, Sussex .
Northampton .
North Shields -
Norwich ; i
Nottingham .

Oakham : :
Okehampton 3
0ld

bnry - %
Oldham 5 .
0Old Leake .
Olusy . .
Ormskick

Oswestry 2 :
Oundle, Narthants .
Oxford . .
nﬂm M

Peumu:uh. near Rye

Petersfi . ’
Pleasley, nr. Mansfield

R
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T. Bimister, 24 Jordlangato

!_[,n:.-hnuﬁw & Co., Wallinglon Garage
Rootes, L., Len Enginecning Works
Bato's Motor Works, Ltd.

A, and H. Brown, Rotherhiam Road
Colmore Depot, 200 Deansgats

The 8.X. Garage, High Stroet

Tortlond Motor Co,, 68 Locming Street
Henrey Rowo, High Street

Goealing & Sons, Motor Enginvers
Holloway Bros,

T, J. Marriott, Coventry Road

Topliss & Co.

Il.u'{wrluuu & James

F. €. Harcombe, Bolla Goamgn

ftitehio Beoa., The Gangs

Gener & Bon, 5 Clivagside

G Bmith. 62 Main Stoeet

Williom Armstrong, 242 Linthorpe Rond
J. H. Bennott, Holborn Hill

Porry & Co., North Road Motor Worls
Byora & Sond, Lul.. 23 Roker Ave., Sunderland
Morcenmbo Motors, Lid., Harbour Garage

J. Helwlon & Sons, 71 Scotland Hoad
Pratt & Gelsthorpe, Balderton Hoad
E.C. Wheolor, The Brondway

Perey Motor Co., 68 Northumberland Street
T. P. Moorley, Ironmarkes

N. ¥. Golding, Park Lano

E. P. Evercar, High Streot

Westorm Garuge smd Eng. Works

B, Mopham

F.J. I..LIH. 228 Wellingboro' Road
Thistnns Wakefiekl, Albion Road

H. Chinpmian, 42 Duks Stoeet
Widdowson & Co,, 87 Arkwright Stroot

H. Rimnmington, 51 Brooke Road
Gilnss & Bons, Motor Engineers
Watson & Sons, Birmingham Strest
J. 1Y, Parry, 08 Georise Streats

T, W. Sergonnt, Motor Engineor, Lines
F. Soul, High Street Bouth

. Bambear & Co.

Mewiaps, [, J. Gittens, 35 Churoh Stroot
Ashworth Brow,, Motor Enginecm

F. E. Wootten, Lid., High Sireot
Itice Bros., Station Road

E. E. Furloy, Motor Enginser

J. B, Milbuen, Lud., Middlegnto

Engom & Co., Morket Stroct

Toylor's Gurage, Groommarket

Turnill. North & Co.. 55 Broad Bridge Sireet
W. J. Tew & Bons, 20 Lavant Street

A, A, Palfroman, Motor Agent
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Plymouth
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Potters Bar .
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Skegness . :
Bkipton - :
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Smethwick . i
Soham, Cambs .

Southampton
Enuthpnﬂm -

Southsea ‘
E:glt;l Shields
Buaublgfmh 3
Spilsby, Lines. F
8t. Albans, Herls .
8t. Austell . ‘s
Bt. Helens, Lancs .
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T. D, A, Chapman, 83 Old Town Strect
P. Pike & Co., Ltd., 35 Union Btroat
G, W. Shephond, Corn Market

Charles Bumet, North Emd

J, Frodaham, Whston

Merngold Bros., Charch Stroot

Marks & Baron, 215 Lancoaster Road
Gy & Rowsell, Bury Gate

E. & L. Wallaco, Partengue Rooad
E. Burrill, Star Inn Garmgo
Maosters Bros., Motor Agonta

H. Julinn, 84 Brooad Steeot

Lintor & Bons, 42 London Road
W. E. Jones, Al Cycle Dopot

H. Rule, North Road

A, L. Itts, Evesham Stroot

E. Knight, 5la High Stroot

W. Ingls

Fraser Simpson, Norih Strect

T. B. Croft, 12 Station Road

A, E. Stott, 393 Manohaster Road
Longford and Hicks, Cantelupe Road
E, Cross, Effingham Squure

8. Roblbins, Lid., Bilton Road

The Walbro Cyele Co.. High Streot
Longman's Garnge, 97 Fisherton Strect
J. Cooke, Crewe Road

H. G. and G. A. Bects, Ashby Corner. Brumby Rond

Harrison Bros.

J, Goteh, Bridge Foot

R. Haygarth & Sons, Station Road

8t. John's Motor Depot

F. B, Roper, 166 London Road

F. Woolley, Motor Engineor

T, Jeffories, 120 Haltshire Road

C. Nicholson, Contral Garage

H. C. Pickering, 49 Marndol

F. J. Sargont, 91 Maun Road

C. Bradbury, Commorcinl Boad

L. H. Parker, 36 High Street

G, 1), Moedd

Holland Bros,, Motor Cyele Agonts

E. Copo & Sons, 15 Upper Hadley Rond
Pollard & Son, 'ratt Strect

B, B, Tebbut , 24 Commervinl Roml

R Bambor & Co,, Lid,, 2 Eastbank Stroct
W. L. Allison, 116a Portland Strect

I', Kiln, 30 Elm Grove

J, Toosdall & Co.

E. Blackbum & Sons, Station Gorage
Spenborough Motor Agency

L. 8. Dodds, Ltd., Market Place

Clark's Garage, 98 London Road

A, Asshoton-Salton, White Hart Gorage
A. Rudd, Baldwin Street

AJ.S,
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Bt. Helens, Lancs .
Bi. Ives -
Bl. Neots, Hunts . -
Btaftord - -
Stamford, Lines .

Stnnton, near Chippenham
gmﬁuk - . :
teyning ] : i
Btockport . - :
Blockton-on-Tees . -
Stoke-on=Trent
Stone . '
Stourbridge .

(1] L .
Stowmarket, Suffolk
Stratford-on-Avon
Street, Som. .
Stretford
Sudbury, Suffollk
Sunderland . ‘
Button-in-Ashiield .
Sutton . : i -
Swadlincote . i .

Tadeaster . - .

" - »

Tauntnny - :

Tavistock . : ;
Teignmouth . : ;
Thetiord : : -
Tiverton i
Torguay

Tolnes .

Towbridge

Towcester .

Tring, H.rts .

Truro . -
Tunhridge Wells
Tuxtord, Notts

Uttoxeter . 3
Uxbridge, Middlesex

Wakefleld .

Walsall %

Wantage .
Waorminster .
Warrington .

Wharsop, Notts E
Warwic ' '
Wednesbury . ;
Wellingborongh .
Wellington, Salop .
Wellington, Som. . ;
Wem, Salop . : §
Waest Bromwich . "
Westclitf-on-Sea . .
West Hartlepool . ;5
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H. Burrill

Parker & Sons

Ireland Bros., Motor Enginesrs

H. 1. Hussey, 4 Vino Streot

J. Fancourt, 36 8t. Panl’s Steect

A, Bmith & Sons, Motor Engineors
G. E. Throofall, High Btreot

C. F. Wond, High Streat

F. Ingle, 197 Wellington Road
Hivkson, Dovesnt Btrect

Brondway Motors, 34 Liverpool Streot
Attwood & Co,

North Worceatershire Gamgo

H. 8, Gurdner, The Premier Goaroage
Stannard & Co,

Mesars, Young & Somers, 21 Wood Streat
N. Locks & Sons, Motor Engineers
1073 Chester Stroot

8. M. Sogors, Eaat Stroet

Dunn & Jameson, Hylton Road
Wilfredd Henstock, Station Road
Wl Robuns, Carshalton

Parkes Garage, High Street

Shoarsmith & Walker, Motor Enginoegrs
Cluett's Motor Cyele Accessory Housno
W. P, Edwards, East SBtreet

R. Carr, Drake Hoad

H. Willinms & Co., 16 Bitton Streot

W. & G. Lambert, Ltd., Motor Engineers
Batten Bros., Motor Enginceors

J. Harriz, 111 Union Street

H. Jordan, 4 High Streot

C. Baker, 130 High Strect

A. Edwards, High Stroot

Robbins & Mariott, High Streot

8. Hicks & Son, 10 River Street

K., Carey. Crescent Road

G, H, Qiark, Clark's Garage, Eldon Stréet

J. T. Shaw
T. B, Rows & Sons, Now Windsor Stresty

T. F. Manby, Kirkgnto

Maude's Maotor Mart, Wolverhampton Street
Wantage Motor Co., Mill Streot

A, Dale, 7 SBilver Strect

F. A. Urabtreo, Bridge Foot Garage

E. Poynton, Contral Garago

B. Warner, Markot Place

Taylor's Garago

W. H. Mason, Midland Road

8. J. Ferriday, Park Streot Garage

(geo W, P. Edwards, Taunton)

Moss Bros., Motor Engineers

The Speedaway Garage, 19-27 Bull Street
J. Costin & Sons, 287 London Road

Gales Motor & Eng. Co.. York Road
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Weston-super-Mare
Wethershy . :
Weybridge .
Weymouth
Whitlay Bay ‘
Whitchurch, Salop
Wigun . ‘ .
Wiitton
Willenhall . :
Wincheomb . :
Winchester . :
gimh:mut.
ngate
_Wlnﬁm'
Wintecton
Wishech F

Woking : :
Wolverhampto
Woodbridge,
Wooler

Worcester

Worksop :
Worthing .

Yeovil .
York . :
Yoxiord, Suffolk

Aberdeen

Abertaldy
Aberlour [
Airdrie -
Alloa . g -
Arbroath ; :
Ayr .

Banff . -
Barrhead .
Bathgnta :
Bellahill i
Blairgowele .
Brechin - .

Caithness . .
Catrine 3 -
Cumbernaald .

Dumfries
Dundes
Dpﬂ’l:.wn '
Dingwall 1 i
Dunfermline :
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J. Praen, Oxford Streot

H. Roso

E. Rogors & Sons, 568 High Street

Dan Guy, The Esplannds

R. Wilzon

A, T, Taylor, High Streat

H. H. Timberlake, Ltd,, King Stroot

H. I. Mnore, 18 Now Stroot

M. €. Jobborm, New Road

W. H. Huarding, Crosa (Garmgo

Maretin & Smith, High Streot

1%, Bmith, The Gormgo

J. R. Howwe, Front Streot, Station Town
Aurpliee, 37 Street St

G. a\'. Whaterlow & Bon, Motor Engineors
Palmeor Broa., The Cannon Gormgo

J. K. Glover

Conway West BEng. Works, High Stroct
Cyril Willinms, Chapel Ash ;
Whisstook and Lingley, Motor Engineers
H. Beott

Erie Willinms Ltd., Lowesmoops

E. Paynton

Bridge Cyelo and Motor Mart, 114 Chapel Road

J. Maffatt, Town Hull, Garmge
C. 8. Ruawll, Lawronee Street
F. Androws, The Gamgn

SCOTLAND

. Cumming, 3 Alford Placo

Alexander & Co.. 339 Union Street

A, MeKercher, Motor Engineer

J. Forsyth

R. Aithen & Sons, 20 South Bridge Street
J, Binnip, Shillinghall Street

Jumes Loaw & Son, Motor Agents

J. B, Niol, 22 New Road

A, Morrisson, 23 DBridge Stroot

G, MeDiamid, 17 Crosa Arthurlis Stroot
Archibald, Bouth Bricge Street

J, Potta & Co,, Siation Garage

J. Hraper, Perth Btrect

W. 8. Lealio, Motor Agent

W. Bogg, Costletown
W. Fiaher, The Square
J. Smith & Co.s Station

E. €. Grierson, 36 Church Crescent

Mann & Soott, The Esplanade

Johnston Bros., 73 Nethergats

J. MoConnschie

J. R. McLeod, Burns's Palace

Campbell & Semple, 56 Pettencrieff Street

AJS.
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Rossleigh, Lid., 32 Shandwick Placo
A, Downie Lrd,, Haymarket Tercace
1. A. Porter. ®5-27 Groenaide DPlace
G, Muir, 31 High Btreot

K. Meliongic

Diavid Morrison, Camelon

T. J. Braxill

F. Walker

J. & W, Fraser :

1. Ballingall, 118.120 Enst High Steeot
A. M'Louy, Bridge Streot

A, Park, 05 Browd Strost

1. Dielkde, Old Strook

Boll Brox, 250 Gt Woatern Romd
Roan & Bona

Campbell & Sons, Enginsors

A. & J, Guihrie, 81 High Streot

A, Munro, Faleon Squarn
J. Boneil, High Strest

K. Robartson, Contral Goroge
Dick Bruos.

J. Millar

T, Tennent, 81 Townhead

1. F. Wataon, 124 Glengate

Sutherland Transport Co,

D. Wilson, 1 8t. Leonard's Stroct
Burd & Bons

J. Mitchell, 120 Main Stroot

Campboll and Anderaon, Motor Agents
Duthie & Son, 52 High Strest
C. Frasar, Thoe Garngo

Kaawlea and Cumming, 8-11 Bridge Stroot
J. Kovan, 42 Alhort Strest

Moasrs, Hamilton Bros., Marshall's Lano

Kidd & Veitch, 3 0ld Town :

Valentine's Motor Depot, City Hall Square, King
Edward Street

A. Beedie, Main Streat _

Allen & Bons, St. Cuthbart Garage, Muin Streol

Paterson Hros., Vietorin Worle
Christie Bros., Bridgs Btroot

A, Bloss, 2 Quoaon Stroal

Hossloigh, Led., 81 Dumbnarton Read

J, Aitkin, Tonglend Garcage
Win. Dickie, 10 Balmaelli Streot

A, Robertson & Co,
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Ll s AGesT Towx AceNT
TRELAND Garmant . . . H.Davies
Armagh . . . J.J. Millar, Thomas Street Glynceiriog . . . H.Phillips
Ballymena . . « W, Cameron, Ballymoney Btroct Haverfordwest 2 - Qreens Motom Lud.
Baliast . Fi . W.J. Chambors, 108 Donegall Pass i
Linnbeymair . i . . Davies, Dolgoeh
Coleraine . . . T. MacFarlane & Sons, Kingsgate Stroat Linndrindod Wells . Tom Norton, Ltd., The Automobile Palioos
Oookstown . - »  David Slans, William Streot Llanelly . . . Hu";-wn:-' Bros.
. T Llanfalr . - . W. Jonea, Motor Mart, Gryn Salem
Dunganonon . ’ . Hill Broa,, Henry Streot Llangeini, Anglesey M Lz H:IM'!. !‘iH High Eum!:t.d ; ﬂ
Enniskillen . : . J. Joftora e i Llangollen . . . Jones Broa, (Llangollen) Ltd., The Garage
J. Joffers, 36 East Bridge Streot mmfﬂllnt J - . Llsntrisant Motor Co,, Talbot Gorage
ﬂ::;m:ﬂr - ‘ 3 Eu{ehin_mn Pms\., Cathering Blroet Llanyhyther . ; . J. M. Jones & Co,, Tryal Garage, Cribyn
. « 8 Taggart, John Steeet
| Machynllyth . . . J. Evans, Macngwyn Storen
Mogerafolt . i . Wm. f,?_nmutl'., Queen Birest Morthyr Tydvil b . J. Lewis, 48 Morla’s Buildings
Middletown . . + . MeKenna, Cyolo Agent Monmonth . . . love & Sen, Mannow Strect
Newry . . - . B, Lockhart & Co., 08 Hill Street STy SR
! Neath . ! ; . . Thomaa, Cimla Streat
Omagh i . . 8, Bteele, 55 High Strest Newport, Mon : . V. T.Waito, 70 Commarcial Streot
Fortadown . . . R.Hewilt, Armagh Road New Tredegar . . W. Williams & Sons, Motor Knineers
Rathiriland . f . A A Weir, Newry Strest Peg::ah & Pembroke \\'.Dl.,ksilu.-ux & Sonz, Water Stroet, Pombroke
‘ ; ¥ : o
Strabane . . . P, M. McGroth, Bridge S Pontypool . . . A. Jelley, Oshone Road
cGrath, Bridge Street Pontypridd . . . Pontypridd Auto, Co., “Stmiun Squara
WALES FOEAS - 1l BT Soue Hanewyad
Aberdare - 4 . Parker Bros.,, Motor Apents
ibmlﬂnnhar : ' 111 gfﬂm:rlll. Br.E{m mﬁui - Raglan . f : -.;-‘ L. Hmnpahimmnut Works
. . Measrs, Jones Bros,, arage, North Parado Rhaydber . 3 : nidrows G » Enst Stroot
Ammanford . - . A, J. Waldron, The Arcads Rhyl | - ! . H.G. :\f;rl,m:].g;ﬂ wren Street
Bala . y . . H. Williama Ruthin - 4 . R. Deech & Bons, Market Placo
Bangor - . . . R.E. Grioe, 305 High Stroet i
Beanfort . . . J.Elwon & Co, B G e bt B3 Oatod B
n“dfwm e o) W. R. Davics Bpmcomis. = ke HOUEEG RS GHGNC S RO
Blackwood, Mon. . « e Chaston, Pent Road T
Brecon . ¥ . Fryer Bros. ﬁu::mmnu Talgarth , + . 'F! A. Evans, Thoe Guarago
Bridgend . ;i . J.'Board & Co., Molton Street Tenby . f ) R d
Brynmawr . . . Cartor & Co. Trawalyndd . . . Dayid Janes ;
BuilthWells . . . A, Coleombe Tredegar . . - A.Morgan, 49 Commorvial Stroet
Caerphilly | - «  Mossrs, Morgan Bros., Central G Welshpool - , . f. H. Thomas
g:;dlfrthan ‘ . i {:r I!owu.,lal Castle El-m:'t e Wrexham . ] . North Wales Motor Exchange, Holt Stredst
m ¥ . - . Edwarda & Sons, Towy G MAN
g:l’llltl'#ﬂnu . ' + E. Jones, 26 Bangor Htr‘:-};t nE” ISLE OF
epstow, Mon . . 8. E.Hanbury's Gu
Chivilog 4 . « O. A, (?I!rlrll;lrl}:rn? Furt?r:"ﬂnm . - ; e s e
Colwyn Bay . . « Tha Colwyn Bay Eng. Co., Ltd., Prince's Garage CHANNEL ISLANDS
Corwen - 1 . W. L Astloy, Bridge Btreet
Cowbridge . : . A.'T..Mills, High Strect Jergey . . . . F.P. & W, Lo Sncar, 26 Halkett Place
Cross Keys . | . T. Rowley, Risea Road Guernsey W. Groen, Progressive Motor and Cycle Works,
COrymmych Arms . . J. W. Edwards, Motor Engincor Smith Streot
Denbigh : . - W. Edwards, The Garage ISLE OF WIGHT

Dolgelly . . . J.R.Thomas Ryde . . . . AL J.Rumsey, 160 High Strest



GLOSSARY OF
MOTOR-CYCLING TERMS

{Numbers in brackets refer to pagea in text)

AA. The Automobile Association, Fanum House, New Coventry Streel W, 1,
o road organizetion offering muny benefits to motor-cyclists who wee membaors,

Accelerate. To quickeon the speed of the miachine by opening the throttel.
. Accessory, Any part of the equipment of the machine not essontinl to its
FUITLT.

Acoumulator. Colls for storing olectrivity, Each osll ¢onsists of a sel of
lomel platos ancd o sot of poroxide plates, immecsed in diluted salphuric neid
and containsd in o callulond cnse, fitted with terminnls,

Avcetylene. A gas (CgHg) used for lighting acetylone lamps, generated by
allowing water to drip on to ealeium carbide,

Agid. Familise term wsed for the dilated salphurie aeld nsed in an sconmu.
lator. The correct proportions nre one part of sulphurie acid to five parta of
chistilled water,

A.C.U. The Auto-Cyele Union, 83 Pall Mall, 8.W.1, which is the goveming
body of the spocting side of motor-eyeling, such as speed and ro‘rinhiﬁt}' trinls.

Adaptor. A fitting ennbling o tyro pump of given size to fit any size valve,

Addendum. The height of & gear tooth above the piteh line,

Advance, Torm used in relation to the timing of the spark. Tt is the
distanes at which spark ocenes before piston reaches the top of ita stroke or
the number of degrees before the crankshaft reaches its highest position.

Air Leak. The connection from the carburettor to the inlet port may be
lopse, causing an air leak (p. 84).

Air Lock. Air may find its way into the petrol pipe, its prossure preventing
potrol from finding its way into the float chamber of the earburettor.

Alr Slide. The sliding valve in the carburettor which eontrols the supply
of air to Lthe sugine.

Algohol. An organic hydra.carbon eampound (C,;H 0); in liquid form it
is eapahlo of being nsed to operats the engine in place of potrol, but owing to
the high tox on it it is not generally used,

Ammeter, An instrument which indicates the numbor of amps. in an
aleetrienl eirouit,

Amp. Abbreviation for ampers, the unit of measursment of the amount
of ourrent in an eleotrical cireuit, Thoe carrent produced by one volt in a
girouit having a resistance of one ohm is ono ampere,

Annenling, Various metal parta of a motor.oyele are annesled ; this is
donn by hoating the part and sllowing it 1o cool very slowly.

Apron. Thes waterproof cloth betweon the windsoreon n-ul.'zv tho sideear body.

Armature, The fron aore of the magnoto ; it s wound with insulated fins
wire and rotatos botweon the poles of ths magnet.

Auto-ignition. Particles of cnrbon on the ingide of the combustion chamber
may become red-hot, thereby igniting the gas bofore the spark cccurs and
ennsing anto-ignition.

Automatic Valve. Aninlet valve which is opened by the suction exerted by
tha descending piston, o light spring being fitted to closoe it again when the
sugtion conser,  This type of valve is not used on the A.J.8. motor-cyele,
both the valves being mechsnieslly operated.
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Backfire, When starting the engine the momentom of r]}c fly-wheel mny
be insufficient to overcoms the increass in compression ratio caused by an
warly spark setting, The piston will be forced in the appogite direction and
the rotation violently reversed. )

Back Pressure. A choked silonver, or exhaust pipe of too amall a dinmoter,
hinders the burnt gases in their efforts to escape, eausing hack-prossure el
ovorlwating. .

Bafle Plates. Tn some forms of silencer, plates with perforations aro
placed, Thoso baffle plates cause the gases to mnke leas noise when leaving the
silencer,

p Weights. Weights formed of metal and sttoohed tu the cranlk.
shaft, to countorbulanco the weight of the conneeting rod snd piston,

. A bearing in which bolls are inserted o allow tho two
surfisees to roll on the bl instead of sliding on each other, Thin deorenses
friction and hoat, and inereases lifo of bearing.

Ball Race. Tho grooved part of & ball bearing where tho balls track.

Bearing. W here one picos of niotal hag to revolyve inuide or outside another,
such i & wheel on its axlo, the parts of the two metala which touch are termod
n boaring. Thisa may b o plain ball, or voller |I‘M‘iht:- y

Bell Crank Lever, A right-angled picce of metal, used for transmitting
push or pull at right-angles to the original lina.

Benzole. A by.product of coal gas, benzolo (CgHy) may be used ne o subs
stitute for petral, :

Big End. The bearing at the lower ond of the connoeting rodd, : 1

Bore. The internal diameter of the oylinder, usually mensgired in milli-
metres.  The bore forms the basis of the R.ALC. horse-power rating formula.

Bowden Wire. Wire composed of several strands und possessing groater
Aexibility and strength than a single wire of the same dimneter,

"Drum. The deum attos to the rear wheel on which the hrake
O ERLes,

Brake Horse-Power. The actual power developed at the pulloy of the
engine, found by applying & brake to tha pulley. It may be caleulated by
the various formulae given in Chapter X, ) i

Brush. Usually refurs to the pecs of earbon held lightly by & spring to
part of the rotsting armature in the magnetn, 1o calleot the current. :

Bush. The lining of n bearing, nsually msde of phosphor-brongo or whito
motal. When exoessive wenr has taken placo it may be renowed.

Butt-End Tube. To replace un endless tube in o tyro it I8 necessary 1o re-
move the wheel, To save time and troubls, butt-end tubes are mads, so thag
they may be inserted without removing the wheol.

tlerfly Nut. (Bee Wing Nut.) : )

Calcium Carbide, (CaCy), when water ia allowed to drip on to it, gives off
aoetyiens s, g !

Cam. A pear-shaped piece of metal rotating on i liaft, so that the projection
will rawe the valve at the correet moment (p. 54) o

Camber. ‘The amount of vertical curve, or * hump," in the rond.

Camshaft. The shaft to which the enm s seeured, _ .

Capacity, The capacity of an engine is wsually reckoned in cuhie conti-
metres snd moy bo aseertained by the following formula—

c.o. = 1 X 7RO X 8 % N

(1 = dismoter of cylinder in centimetres | 8 = stroke in eentimitros
N = pumber of eylindera). ]

Carbide. Familiar term for ealoium earbide, :

Carbon. The deposit formed inside the oylinder, voused by burnt partiolea
of dust and oil.  Another form of carbon is tho material of which the carbon
birush of the magneto is made. 4

Carburation. The work of transforming liquid petrol into o gua, purformed
by the earburettor (p. 55.)
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Decarbonize. To decarbomize an engine 15 to remove the earbon which
wolleeta on the inside of the eylinder walls and top of the plston (p. 68),

De-coke,  Familiar term for decarbonize.

Distilled Water. The water which should be used for filling an aceamulator,
ns it eontains less impuritics than common water, It is made by turning
water into stenm, which is then condensed, i, turned inta water ngain
letvving its unpurities behind, y

Distributor, A picee of apparatus whoreby one magneto may supply sparks
to mare then one sparking plug on a multi-cylinder enging, A w'.'uiv'i.:m Pt
mnkes contact ol the corniot moment with a terminal leading to the pueticulae
sparlking plog which needs o spark. Different terminals load to difforent
plugs, 50 that ench may be supplied in tum,

: Dog Cluteh. A form of positive drive whereby two moembors, onel having
jaws, slide together and ore interlocked,

Double Clutching. When changing from s high gear to n lower one, the
genr i put in neutral and the cluteh lot in, thus spoeding up the layshaft and
enguring o gear-change which is more silent umﬁnwﬂnm logs wenr on the
L'ml-r-t.l:m. This is hardly neccssary on a motor-eycle and refers more to ear
Penetico.

Down Tube. The tube of the framo leading from benenth the head lug 1o
the cranlcmse.

Drain Plug. The plugat the bottom of the erankenss whieh may ba removed
tar drmin off oil, b

Drip Feed. An srrangement wherehy the oil is fed to the engine drip by
drip, thus ensuring a more even supply than when a chorge i injectod by
pump ot intervals,

Dynamo. A machine for generating cloetricity. ‘The working is similar
to that of & magneto (q.v.) excopt that o continuons charge of current is given
unel the primary eirouit is not broken for the purpose of procuring o spoark,

Dynamometer. An instrument used for measuring power, used to test the
power given out by engines before they are assembled in the frames.

h. In many eleetrienl and telegraph systems the enrth is used as 0
return path for the current, for the sake of economy and simplicity. In the
ease of o motor-cycle the frauie is used as & return path for the eurront from
the sparking plug back to the magneto, and is tormed an * earth."

Electrolyta. The mixture of sulphorie asid and distilled witer contained
within the cells of an aceumnlustor,

B 'Endu:'unﬁg;s. The record of convictions entered on the back of n driving
e (p. iJ ;
Exhpust.  The hurnt gases which are expelled from the engine,
e il-“t] A llﬁ'rur which lifts the exhaust valve and beoeps it raised,
i i TEAN ik the pas ssoapes from the eylinder through t
\‘nlEvnhEurt Efuru .';‘Ii“ oxploded. A g -
xhaust Pipe. The pipo conneeting the sxhiaust port to the silencer,

Exhaust Port. The passage round the exhaust valve through which the
hurnt goacs csonpe from the cylinder,
 Exhaust Stroke. The stroke during which the piston is travelling upwnrds
in the eylinder while the exhaust valve is open to axpel the burnt gases.
_Exhaust Valve. The valve which is mechanically oporated to open and
liburaste the burnt gases after they have boen oxploded in the evlinder,
 Explosion Siroke. ‘The stroke during which the piston is foreed duwnwanls
in the cylinder by the powar of the explosion of gas (p. 54.)
miﬂaiﬁhﬂ:ugl'. On the alltln rﬁ A magneto spanner is & thin steip of stesl

e o Towlar gauge, sod used for gnuging the distanos between tl
points of the contact breaker. s e R

Ferodo Inserts. To enable the plates of a clutch to prip cach other mory
secutely, inserte of Ferodo are placed in the alternate plates, Cork is some-
tirnes uxed for this purposes,

Filament. The WP, 'IIK‘U.H.”}* of ]'.llatinulrl or tungsten, maide the eleotrio
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tinlb of the lamp which glows white-hot when an electric current is passed
nlong it,

Filler Cap. The caps screwed on the petrol and oil tanks.

Filters. Thn fino gauco meshos placed to enteh dirt in the petrol on its way
frim petrol tank to earburetior.

Fing, ‘I'o assist cooling, the eylinder is cast with fing vn it, t0 increase the
aren of its surface and thus nssist radistion of heat.

Fishtail. The attachment to the extroma end of the exhaust pipes, =0 that
{1 gas eaeapes through o narrow slot instead of from the cireular pipe.

Flapper=bracket, Familiar term for the carrier,

Flashpoint. The dogree of heat st which ol bums. A good oil posscesos
w higher flashpoint thsn one of low geade,

Flexible Shaft. Usually refers to the floxible eable which forms the drive
for the apesdometer,

Float, The hollow nnd nir-tight piece of metal mside the flost chambor of
the encburettor. It flonts on the petrol, and when sufllcient potrol is sdmitted
to the chamboer vaises the needle and cuts off further supply, preventing
Hooding,

Float Chamber, The Hnrl of the carburettor containing the float,

Flooding, 1f the needls in the earburettor does not effcotively control the
supply of petrol, flooding will take pluce, In starting the engine, the car.
burettor may be purposely flonded to ensure o full supply of potral vo the
vngine,

Fly-wheel. The heavy whesl secured to the erankshaft, Ita momentum
Nlﬂ;;:m; tho engine over the three strokes on which no power is transmitted
(. G0).

I Footboards. Tho boards fitted on the sidecar outfits, on which the rider
roats his feet.,

Footrests. Supplied on solo mounts for the same purpose ns footboards.
They give & mor positive grip of the machine.

Forced Circulation. The nction of & picco of apparatus such s the A.J.5.
mechanical pump, forcing the oil through engine, ns apposcd Lo ciling which
deponds on gravity. -

our-siroke Engine. The type of engine which has one 1pn.nl-l-'ur siroke in
every four strokes of the piston.  The strokes ane named in order—inlet atroka,
qn:’npm}li:ﬂn stroke, power stroke, nnd exhaust stroko (q.v.).

Frame. The tubular part of the motor-cyelo carrying the engine, petrol
tonlk; gonr-box, oto, e

French Chalk, White chalk used for preventing the tube sticking to the
cover aiter & pateh has been stuck on the tubs and it has been roplaced in the
cover, It is nlso gonerally used inside the cover to prevent friction and wear
on tha tabao,

Fuolerum, A lever which works on o pivot, such ns the gear-change lever,

Fuse, A piece of fine wire included in on eleotrical circuit, 8o that in the
avent of & short-cirenit or ton much eurrent belng put through the circait tlin
fuse will break down and thus save lamps, ate,, from damngo,

Gadget. Familiar term applied to anything,

Gas. Torm used {or the explosive mixture used in the engino. ;

Gato Change. A gear-change lever which hos positive stops in cach position.,

Gear-box, The mochanism for inermasing or decreasing the proportion of
the engine speed in relation to wheel spoed, On a low goar the engine speed
in amnter in proportion than on a high gesr at the same wheel & peed (p. 33).

ear Ratio. The proportion of engine revolutions to wheol revolutions,
Thus, if the wheel performs 500 revolutions per minute and the engine 2,600,
the genr ratio is sad to be §to 1,

Generator. f'l‘hﬂ 'i-:-mrl usedd to mix water with caleivin earbide, forming
acolvlene gas for lighting purposes,

Gradient. Term used i':F: desoribing the slope of a hill, A hill which rises

1 it. in 5 ft. of traval iz =aid to have o gradient of 1 in 5.
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Gravity Feed. A supply of petrol to the earburettor is ensured by place
ing the petrol tank above tho carbumitor, thus depending on the setion of
Eravity.

Grinding-in. After much use valves becomo worm and do not At thele
poatings so well ns formerly. They have then to Lo * groundsin,'' Lo restoro
their non-leaking properties (p. 72).

Ground Clearance. The distance from the lowest point of the machine
(pxoopt thie wheels) to the ground.

Grub Berew. A small serow without any head, but merely o slot out in it.

Gudgeon Pin, The pin in the piston to which the livthe wud of tho con.
nooting rod is attached.  Usually it i froo 10 rto Both in tho-pinton nod the
little end (p. T6).

Guides. Tho tubes in which the valves and tappets slido up and down,

Gusset Plate. A flat metal plats F‘nmd ut junctions of tho frame and
arankensn to stremrthon the frame wnd prevent wile to-side play.

Hairpin, Fomilinr toren for o sharp corner shaped like o hirpin.

Hﬁll-tlnn Shatt. Torm used for the cam shalt, which rotates ot half ongine
Apeod,

Head. The port of the frameo whers tho stoering eolumn is housed.

High Gear. The gear on which the number of whoel revolutions eompored
with ungine revolutions is highor than wlen it is on other gears,

Horse-power. Strictly speaking, 1 horso-power ia the energy required to
riise 33,000 Ib, 1 ft. high in 1 min. For ealeulating mutor-yele engine horee-
powor, b unit of power is wused, termed * brake horse-power ™ (g.9.).

H.T. Wire. The wire which conveys the electrio current from the magnato
to the aE:rk'mg plug.

Hub Gear. A type of gear, now ohsolote, working on the epicyelio prineiple,
and contained in the hub of the rear wheal.

Ignition. Term used to doseribo the set of exploding the charge of gas in
the cylinder.

Iniet Pipe. The pipe through which gas passes on ita way [rom the car-
burettor Lo the inlet port.

Inlet Port. The passage round the inlet valve through which the gas poesis
into the eylinder.

Inlet Stroke, The stroke during which the downward movement of piston
exorts suction which draws in & fresh charge of gas through the inlet valve
snd port (p. 53).

ot Valve. The valve which is mechanically opersted nt the cormot
moment to allow ges to pass into the eylindor.

Inner Tube, Term applied 1o the tubo of & tyTe.

Insulation. Mo prevent electrio current from cacaping from a wirs, the
Initer is wrapped round with insulating tape or gome non-eonduoting materiol
sugh ne rubber.

Internal Combustion Engine. Term used to describo tho motoroyeln
ongine, so-called bacause heat 18 applied inside the cylindos, an opposed 10 an
oxternnl combustion engine, wuch as the stosan engine, whers the Lient s
applied outsido the oylinder,

ternal Expanding Brake. A brake which worles by micuns ol pressure
boing applied to the nner gircumforence of o drim, ns opposed to an oxternnl
eontracting bmke, which works on the outside sirenmference of the dram.

Jack. An implement for lifting heavy woights, usod for ears and usnnlly
unnecessary for motor-gycles, although useful whon repuiring a sideeny whienl

notie.

Jet. One of the finely-bored tubes through which petrol pusses in tho
carburettor. lts objoot is to pass the petrol in o fine strcam, tharoby seslsting
vaporization.

ournal, The surface of the inner member of & bearing, or, more striotly,
the entire inner member,

Juice. Familiar term for petrol, or, eleetrically spenking, for eleotrivity.

GLOSSARY 151

Key, A tapered piece of metal which secures 8 fly-whesl, for instanco, on
its shaft.

Key-way, The ve in which a key fits.

mqk-nzmg. Tmmu attachod to the gear-box for the purpose of rotating
the engine. ;

Knnb:lﬁlﬂpl. Rubber puds sttached to the sides of the petrol tank to assist
yhis rider in gontrolling and gripping the maching,

Knocking. Tho metallic noisa heard when nn engine s running slowly and
in overlonded (p. 36),

Lap. Oua circuit of o raco-track is termed o lap.

Lateral Thrust, Prossure appliod at the side, #uch ns the pressuru & cam
would apply to & valve were Bo rockor-arm intes .

mwﬁ . The shafs of tho gear-box to which the two sprockets aro not
gonuectod ; the shaft which runs idly when the mechine is in noutril genr,

tolds. Shields of pressed metal attached 1o tho frame to keop the
alemonts, road-dast, ote., from the rider’s logs.

, To snsure porfect junction ab the angles of the frmne
they aro immersod in & bath of molten brass, which forms u more porfect joint
than with ordinary brazing. L

Little End, The end of the connecting rod which is sttached, by menns of
tho gudgeon pin, to the piston.

Lovk-nut, A nut &lmd over another on ihe same thread to provent tho
original nuy working . : !

F.nw . The gesr in which wheel revolutions in proportion 10 cREng
rovolutions are at their lowest.

. After various ta of o motor-cyele have beon cast they nro
parofully machined down to ir correct size snd weight. ‘Tho eylinder, for
instnnes, when cast mn{ weigh 17 Ib. snd after machining 13 1b.

yno. A special form oi dynamo which gonorotes current for the
eloctrio lighting system oa well as for the ignition s¥stom (p. o).
Magnet., A horse-shoo shaped picee of metal in the magneto which exorts
o magnotic influenee, o
i Hagnmitlm Field, The space over which the magnetic infiucnos of the magnet
pxorted. ;

Magneto, A form of dvnamo which supplies electricity for the magnoto.
The armatare revolves within the rmagnotic tield, causing a current of electriolty
to flow in its primary winding. This is broken by the contact breaker, and by
{nduction this cnuses & current to flow in the secondary cireuit, which peaged
on to the aparking plug, causing & spark which ignites the gas (p. 57)

Make-nnd-break. Another teru lor the contact broaker,

Misfire. Torm wsed when the gos is nob :-xflod.ed for some Toason. 1t
ontors sod leaves the eylindor without being exploded.

Mixture, Torm used to denote the g formed from petrol and vapour nnd
air being mixod. .

Mm. Abbreviation for millimetro.

M.P.G. Miles per gallon.

M.P.H. Miloa por hour.

Mufler, Term for ailencer. _

Multiple Dise Cluteh. A clutch such as thot in the AJJ.B, gear, which con-
ists of o numbur of plates.

Naphtha, A volatile bituminous liquid, & by-product of cosl gos, which ean
bo used instead of petrol. K

Needle. The part in the carburettor floal chamnber which ahuts off the
pupply of petrol when the float chamber is full. .

egative Pole. The lond plates of the accumulaior form tho nni.m-lm side,
and is the sido to which the current return® after ing through lnmps.

Nickel Steel. An nlloy of nickel and stecl, y about 4 per cent uf nickel
to B par cent of atoel, used for valve manufscturing purposes owing to its
hardness ond copabilities for withstanding metallic ** fatigue.”

11—(5301a) 12 pp.
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Nipple. inl attachmaonts to the forks, eto., to which tho grease gun is
affixed for Jubrieation purposes.

0.H.¥. Toerm for overhead valwve.

0il Ducis. CGrooves eut in benarings to assist lubrication.

Otto Cycle. Term for the fourstroke engine {q.v.).

Outer Cover. Torm used to denote the caver of & tyre.

Outfit. "Corm applied to o combination.

Overhead Valve, A valve which is placed above the eylinder, opposed to
Hido-by-gide valves at the side of the eylinder (p. 07).

Overheating, Torm used when the engino has become 100 hot, due to lock
of lubrication, overload, or other canses (p. 97).

Oxygen Process. The procoss of deenrbonization whoroby the eorbon is
removed by an oxypon flame being directed on it.  This process is quito une-
necessary where motor-oyeles are concerned. Tho usual method (see p. 72) in
the beat, and there is no likolihood of damaging the piston by local over]:uti.nq

Packing. Matorinl placed botweon the swo surfaces of a joint, such nas the
.mymr wihuouton wisher placed between a eylinder and evlinder head,

. Paralle]l Wirlng. Tormn used when the lamps are taken from s battery

in purallel, i.e. cach launp is on o sepanite cireuit, 88 opposed to serics winding,

when the cirouit goes from one lamp to the next. o advantage i thivt af

onp lamp fnile, with parallel wiring, thoe others keep working,

mﬁf“ Place. A apocinl stand in n crowded arca whore & motor-oyele may
el

Pawl. A catch, held by a spring., which allows a ratehet to rotate in one
direction only, used on a tnotor-cyele in conjunction with the lkck-starter,

Petrol. A liquid distilled from mineral oil, used gencrally for motor-gycles.
It has o specifiec gravity of about .7 ; 1 gull. of petrol weighs about 74 Ib, and
I c;u;D;nF:L mr:li:'lt}.mld ali:ub 2?? ;u&m. uiprntflul . Ita freezing point ia
- renheit, and when exploded in the cylinder
often over 1,000° Ceatigrade. 0 i 0Rshon S ipTEiIe

Phosphor Bronze. An alloy of bronzo used in bearings.

Pillion Rider. Term used for & passengoer riding on the carrier (p. 43).

Pin. Torm referring to gudgeon-pin, crank.pin, taper-pin, or split-pin, all
of which are used in various g:erm ol n motor-cyele.

Pigion. When two gear wheels are in mnesh the smaller is termed the pinjon,
Also used with reference to any small gear-wheol,

I

on. w mediom throogh which the o ion of the goas is conveyed
to the connecting rud and thence convertnd to n rotary l'l'lﬂﬂﬂﬁgp It ia muilly
of cup-shaped formation, lightly constructed of east-iron or alumininm alloy,

P.In?onl ing. A coat-iron ring fitting in groove round the piston to ensure
n tight (it in the cylinder walls and to provont gas blowing downwarda past
thcﬂ;mn. A.JB. pistons have four ringa.

ton Speed. May be caloulsted by multiplying tho number of engine
revolutions per minute by two and then by the length of the stroks, This
gives the speed por minute. If an engine has w stroles of 88 mm., this ia
npproximotely 34in,, so that if the engine is running at 5,000 revolutions

r minute, the number of inches travelled in 1 min. will b 35,000—noarly
4 miles per hour This is, of course, the total distance travolled by the
piston—not the unifortn speed, na it has to “ stop and turn " twice in cach
rovolution.

Pitch, Tho pitch of a chain is the distange from the contre of one link to
the centes of the next ; on o gear-wheel the Eﬁmﬂ from o point on ong tooth

to o carreaponding point on the next,

Pitting. The holes which appear on the surface of valves are termed pitting.

Plain Bearing, One where the two surfaces slide over each other, ns
opposed to & ball or roller bearing,

late Clutch. A clutch such as the AJ.S., which consists of plates running

eonoontrically.
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Platinum Points, As platinum is able to withstand heat grest and is o
good conductor of electricity, it is used for the points of the contact breaker.

Plug, Familiar term for sparking 'lh?g‘

?lugfpd'l'n'!'t;- Term for the points of the sparking plug where the spark
oceurs (p. 77).

Pmkrtad Valves, Alter excessive grinding-in, the valves become whot ia
known sa ' pocketed "' (see p. 72).

Poles. The term applied to the ends of n horse-shoo magnet ; alao to the
terminals of n hattary.

Poppet Valve. Another term for mushroom valve. ’

Popping, "Merm used when the gas explodes or pops back into the
enrhurettor, .

: Puﬂ:lu. The posanges where the inlet and exhaust valves of the ongine sre
g,

Positive Pole. The lead peroxide plates of the scoumulntor form the positive
aido, from which the current flowa to the lemps,

Pot-holes. Familiar term applied to large holes made in the road surface
by heavy trallle. : :

Power Stroke. ‘I'he stroke during which the exploding gas sends the piston
foreibly to the bottom of ita stroke.

tion. Carbon deposits on the piston and cylinder hewds beoome

vid-hot and ignite the gas before the spark ocours. May also be caused by
unsuitablo plug, the points of which become incandescent.

eminm. The amount paid to the insuroee company to seours o paliey,

Primary Ballery. A battery mg:::lu of genemting cleetricity by chemical
aotion, ss opposed to » secondary battery, such as an sccumulaior, which con
morely storo elootrigity. :

. f’rmary‘ e %iﬂ?uﬂ‘ The circuit of the magneto in which the current is first
inducs . G8).

Primary Drive. Term spplied to the drive from engine to gear-box.

Priming. Torm spplied to injection of petrol through the compression tap
into the cylinder to eiiect easy starting (p- 34).

Push Rod. The red whi-:g oporates an overhoad valve, situated between
tha mpl?ot nnd the valve rocker, \

R.A.C. The Roval Automobile Club, Pall Mall, 8.W .1, which offera many
advantages to motor-oyelista who are members (p. 29). ]

Race, Term used to demote running en engine at excessive speeds when
not under load. It is harmful to the engine, as undue vibration 1s caused,

Ratchet. A toothed wheel eut so that o pawl can be used in conjunction
with it, to permit ita rovolving in one direetion nnlﬁ.

Re-taced Valves. Aiter valves have been worn through their ease-hardened
surinee, it is ndvisable to send them back to the works to be " re.faced."

Rogistration. The act of giving the authorities the neccssary particulnrs
regarding & motoe-eyels, for the purposs of issuing a lisones and number, oto,

Registration Book. The book in which these particulans are entorod.  Ona
book is issued for each motor-ayole (p. 117)

Retard, When the spark is timed to ocenr bohind its normal timo it is said
to be retarded.

Rovving. Familiar term for an engine running st great sposd,

Roocker. The arm, pivoted in the centrs, which transmits the power from
the push rod to the stem of tho valve. This is used in conjunction with
ovarhend valves only. Also the lover botweon the cam and thy base of the
valve stom, interposed to prevent oxecessive wear and side-thrust 1{1. 76,

Roller Bearing., Similar to a ball bearing, but one in which rollers are used
in place of balls,

Roller Chaln, A motor.oyele driving chain consista of links and rollers
which turn when in contact with the sprocket teoth, thus eliminsting
friction.

R.P.M. Revolutions per minute.
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Run-in. An engine is said to be ** run-in ' after it has ron aboat 300 miles ;
by this time the bearings have acquired & gless-hard surface (p. 38).

Bcoring. The cylinder walls may be * scored,” if & piston or piston-ring
breaks, by the sharp edges seraping ves in the walls. Scoring may also
regult from the entry into the eyli of any foreign particles,

Seating. The baso on which the valve face resta,

Seat-pillar, The tabe supporting the saddle which enters the frame of tho
maotor-ayels,

Secondary Babtery. A battery, such as an acoumulator, which is not eapable
of ponerating qlwt.rioitﬁ: but only of stoning it, as opposed to a primary
battery, which ia enpable of generating electricity.

Secondary Clrenit, The cireuit of the magneto into which tho ourront is
induesd when the primary circuit is broken by tho contact breaker. Tho
secondary cirouit augﬂ{w tho current directly to the sparking plug.

Security Bolts, Ita, usually two in number, somotimes placed through
thmu rim of tho whoel for the purpose of holding the cover more securely on
the rin.,

Balzing. When a piston or bearing becomes overheated from lack of
lubriestion or other canss it binds and is said to have seized (p. 102).

Beleotor Rod. The rod inside the gear-box which changes the positions of
tha gear-wheols to nngnin difforent gears,

Bomi-sports Model. machine designed for use as a sporting mount a8
woll s o touring mount. Usually considored fastor than a touring machine,
but not olaiming to be equal to & sports model] (p. 12).

Series Wiring. The system w the electric current runs from the
accumulator to each lamp in tum mnd then back to the scoumulator, ns
opposed to parallel wiring, when it runs to each lamp separately.

ock A . A devioo which takes up any jerkiness in the drive, usaall
consisting of rubbor buffers incorporated in the clutch sprocket, or rear whosl.

Short-cirewil. pn:li mrﬁ‘nt. shnrt.-eirem::ﬂ:rhm i];is ﬂflo mhrelmf to its
gource without ng along its proper , 88 when the insulation of a wiro
i rubbed through mcf it mﬁahupthsr frame or another wire,

Shunt W . Another term lelul wiring.

Bide-by-8ide Valves, Valves which are placed ot tho side of the cylinder
are snid to be side-by-sido valves, as opposed to overhead valves, which aro
over tho eylinder. ;

Bight Feed, An oil ieed which allows the rate of flow to be visible, usually
through a eylinder of glass,

Bilencer. A p pteel or aluminiom box through which the exhaust

pias, to lessen the noise of their explosion (p. 6).

Bkirt. The lower eylindrical wall of & piston is termed the skirt.

8lides. The vnlves in the earburettor which control the amount of nir and
petrol gas mdmitted to the eylinder.

Slip I.n.ﬁ. The ring on the armature connocted to the * secondary " upon
which the H.T. * collector "' hrush hears.

Bmall End. Tho ond of tho aannecting rod connoeted to the plston by
maiand of the gudgeon pin.

Bolder. An alloy of two parts of lead to one of tin, used for joining various
metals where great strength is not neaded,

Solo. A motor-eyele without a sidecar attached.

Sooting=np. Term used to denote sn engine in which oxcessive carbon
ncoumnlation is forming. '

Bparking Plug. The devieo by which n spark is made to cocur inside the
eylinder, It conaists of & metal centre-pieve surrounded by insulation,
usually poreelain or mics, which is also surrounded by another metal coro.
Péints [rom tﬂxﬁw nmtl}'{tnmh the central electrodo, loaving o small
EOp noross w jum . TT)

Epwdnrmm. An inutnnnmrfug mensuring the distance travelled by »
motor-oyele and the number of miles per hour at which it travels,

GLOSSARY { B

Spigot. The lower end of the eylinder which fits inside the erankenss,

Splash Lubrication. The systemn whemby lubrication is coffected by il
being splashed on to the moving paris.  In the case of the motar-oyele enging,
the big end bearing dips into oil which is foreed into the erankease hy tha
mechanical oil pump and splashes it on to the eylinder walls and piston,

Sports Model. A motor-eyele designed casentinlly for apeed,

Sprayer. Tho eironlar piece of metal inside the carburettor which furthor
bireaks up the petrol vapour and helps mixturo,

Spring Washer. A wushor, of spiml shape, which exerts pressure on the
nut nbove it and so provents the nut from working looss,

Sprocket. A toothed wheel designed for a chain-drive, as oppossd to o
gonr-wheal, which ia designed to engage with other gear-whonls.

Btaggered Spokes. The motor.evale wheel spokes are staggoered, io. do
not run direotly from the centro of tho axle, but run tangentically from the
it of the hub.

Stamping, A stamping is o small metoryele component part, such ns the
biub, which is stom from n piece of shoot steal,

: ﬂmﬁ The tubular logs by which & motor-eyele wheel may be held off
the geound.

Bteering Column. The tubular column conncoting the handlebar to tho
front fork, cnabling the front wheol to be turned to the right or left,

Stoving, Inorder to harden enamel and to give it afine polishod apprarance,
ennmel is “ stoved ' in ovens after being applied.

Stripping. A bolt is said to bo stri when its thread hos been foreibly
torn off it. A nut can also be stripped in the same manner,

Stroke, Tho length of travel of the piston.

Stant. A feat involving skill, nerve and luck.

Sulphuric Acid. An seid which, when mixed with distilled water, forms the
plectrolyte of an neenmulator,

Sump. A trough which bolds oil, into which some moving part dips. In
the A.J.5. engines eylinder lubrication is effected by oil being thrown off by
centrifupal fores fram the fiy-wheels which dip into the crankease ¢il sump.

Tappet. A metnl rod rmised by o rotating eam, or rocker, conveying the
Iatter's movement to the valve. ;

S Tappet Guide. The bush or aleeve in which the tappet moves up and
W,

I'I.'tnlinn. Is dircet pulling stress, such as that applied to a motor-cyele
chain.

Throttle, The slide in tha earburettor which controls the supply of putrol
viipour to the enging,

+Iakﬂ.u¢. To assist ensy starting the needle of the carbureitor may Ly
mised or deprossed to cawse the petrol to overflow the top of the jet, This
operation s wn o tickling, or fleoding.

Timing Gear. Name given to the gear-whesls which aparate the cams nnd
magnoto, cauxing the valves to open and elose and the spark to coour ot tho
cormect motments (p. 82},

Top Dead Centre. When the piston s exnotly at the top of its stroke, it
is said to bo ot top desd centre,

Top Gear. The same as high goar.

Top Tube. The tube of the frame above the tank.

Torque. The turming effect on & shaft.

Touring Model. A motor-eyele in which npccd in not the only consideration,
general efficioncy, sconomy, and comfort being also eaterod for,

Transmission, Torm applied to the parts of the machine embodying the
drive from engine sproclet to gear-box and theneo to the Ll wlioel,

Tube. The inside part of o tyme, often needlessly named the *inner " tabo,

Tulip Valve. The hollowsd head type of vaive used on AJ.8. O.H.V.

hilai
ning, The art of obtaining maximum efficiency from wo engine (p. 95}
LIA—{3301A)
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Twin., A motor-oycle engine with two eylindors.
ip. A form of control by means of which the throttle is operated
and the ignition advaneed and retanded by means of handlebar gripa which
cin bo twisted, A popular fonm of control in the Colonies and abroad,

Two-stroke Engine. An engine in which one power stroko is delivered ove
seoond 5'(1.1.11;5. s opposed to the foursiroke principlo on which all A..TE:
ungines work,

Tyre Gauge. An instrument for measuring, in lbs,, pressure to the squire
inch, the nir pressure inside the tube (p. 37). :

Unlon, Usually appliod to the jeint of the carburettor and inlet port, but
may rofor to any joint,

alances. 10 flaps on the sides of the mudguard to provent mud from
being splnshed on to the rider,

Valves. Usually mado of nickel stoel and provided to pormit the ingress
and sgress of the gases 1o and from the combustion chamber,

. Valve Face, The surface of the valve which comes in contact with the
senting.

?ﬂ.lfﬂ Grinding. After considorable uso the valve {ace becomes pitted and
noeds to be ** ground-in.'" Le. trued up exactly to it its seating (p. 72)

".Fl.lvln !Gu.ida. The bushed part of the valve port in which tho valve slidos
up and down.

I"fllﬂ Litt. Tho distanes a valve is raised from its seating.

Valve Port. The part of the eylinder containing the valve,

Valve Rocker. A piece of casc-hardened metal, pivoted in itsa contmn
which trunamits the setion of the push rod fo the stem of the valve, in s
overhead-valve engine.

Valve Seating. The surfoce of the valve port which comes in contact with
the valve face. : : :

Variable Jet. A jot adjustment, so that iv will pass a greater or lessor
amount of petrol at the ridec’s will.

Volt, Tho unit of olectrical pressure,  One volt is needed to cause a current
of one ampere in & circuit baving s resistance of one ohin.  One accumulator
eell, when cha . should give at least 1'8 volis, and when it falls below thia
figure needs recharging.

Voltmeter. An instrument for mossuring voltage.,

V-rim., Thoe rim on the front wheel in which the brake shoe operates. It
also applies to the belt.pulley on the rear wheel.

Vulcanizing. A form of tyre repairing. Rubber and sulphur are mixed in
aorroct proportions and applied to the tube to bo repaired and subjected to
hent and pressure.

Watt. Volis multiplied by amperes give watts, Thus a dynamo giving a
ourrent of 6 volta st glﬂl[ﬂ. causes o current of 18 wotts ; 760 watts ogual
I homo.power,

Welding. The process of heating metals to melting point, s0 that the two
porta will unito.

Winding. The wire wound round the armature of o magnoto is tormed the
Pl:":iw winding, The other cirouit in the magneto is termed the secondnr:
winding.

ng Nut. A nut having wings to enable it to be scrowed with the fingors

INDEX

Arroan, taking machine, 111

Absorber, shooek, 63

Accident, what to do in case of,
116

Acourmulators, care of, 94

Acetyleno lamps, 94

Address, refusing, 116

Advance and rotard, object of, 54

, use of, 38, 42

Cables, control, defoctive, 84, 101
Cam.ring, 69

Caps, 110

Carbide, buying, 108

Carbon brush, defective, 00

— doposits, 88

— —, removing from engine, 72
Carborundum, 72

Carburettor ablaze, 102

Advertising second-hand machines, | ———, Binks, 59-061

115
Agenoy, selling through, 113
Agents and serviee, 123
ﬁl? Jg.mke. petrol spraying from,
— leaks, 84, 102
—— lock, &5
wvent in tank choked, 101
A.J8, series, 3-23
Alining rear wheel, 93
— gidecar, 04
All weather riding, 100
Aluminium sidecars, 22-23
Animals on road, 46
Appeal, right of, 118
Approach, warning of, 27, 117
Arrest, 117
Assembly of engine, 75
Atomization, 50
Auto.-Cyele Union, 29
Automobile Association and Motor
Union, 29
Aviation and design, 49

Baaoaar, 111,

Binks carburettor, 50-61
Brake adjustments 93

, engine as, 39

Brakes, 8, 32 :

Bush, small-ond, fitting, 86
Buying new machine, 24

—— second hand machine, 113

Canri, high tension, defective, 99
—— ignition, broken, 100

~——— float punctured, 100
——, jot choked, 100
—, principle of, 56-57
- glides sticking, 101
= tmub!m. IU{I

—, tuning, 83

Chain, eoupling up, 80
-, iront, adjusting, 86
—— guard, removing, 90
——, magneto, adjustment, 80-81
—, rear, adjusting, 88
—— ropairs, 90

Chains, care of, 90
Change speed lover, 8, 32
Choice of mount, 2
Cholked jet, 100

—— potrol pipe, 101
Cleaning the machine, 66
Clearance, valve, 66-67
Clothes for touring, 105
Club, joining, 28

Clubs—

u
Auto-Cycle Union, 20
Antomobile Association and
Motor Union, 29
Royval Automobile Club, 24
Clutch, 32, 61, 8§87
—0, attantion Lo, 88
~———, dismantling, 89
—— parts, 89
——— glip, 88
— use of, 37
Coasting, 42-43
Combination, cornoring on, 40-42
—— putfits, 14-23

157




158 INDEX

Competition riding, §5-08

Compression, absence of after
valve grinding, 54

——, maintaining, 82

—, poor, canses of, 103

—— gtroke, 54

—, testing for, 114

Condenser, 59

broken down, 90

Confidence, 30

Connecting-rod, mounting of 7-09
h.p. enging, 62

Consumption, petrol, 108

——, 0il, 108

ﬂn;l;nct.hrmﬂker. attontion to, 78—

——— —— points, bad condition of,

g8

—_— ., insulated, 98

— —— — loose, 98

—_— mgcéta: arm  sticking,

—— —— spring broken, 9§
—_——— —— weak,
Continental rule of the road, 111
— touring, 110, 111
Controlling speed, 38

Controls, engine, 33

of the A.J.S., 32

Corner gign, 45

Cornering, 40-42

Corners and oross-roads, 30-40
Cost of garaging, 108

—— of licences, 107

—— of mochine, 3, 13, 107
Coats, running, 107
Countershaft gear, 61
Courteay on road, 48
Crankeage, cloaning out, 75
—— hﬂh l“E

Crogsed wires, 99

Crozg-roads and corners, 39-40
Cruising speed, 30

Cugh-drive, 63

——s, purpose of, 63

Cuat-out, exhnust, 117
Cutting-in, 44

Cvlinder bores, equivalent, 121
, cleaning outside of, 75
—— head, removing, 69, 70
——, removal of, 65

DaxcEroUS corner gign, 45
Dangers, road, 44

Dazzle, 47

Decarbonizing engine, 68
Delivery of machine, 24
Depreciation, 107
Detachable whieel, 91, 92
Discol, 10, 656

Dismantling elutch, 89
e ﬂﬂgiﬂl"-‘. 'uﬂ

- %mrhnx, 50

——— (.H.V. mochanism, 756
Distributor, 59

Dog cluteh of three-speed gear, 62
Draining erankeaso, 75
Iyress, choice of, 108

Drive, cush, 63

Driving, 30

——, first run, 35-37

—— furious, 117

—— hints, 4344

—— in fog, 47

—— in traffic, 44

— licence, 26

Erecrric lamps, 27, 94
Enamelling, 05

Endorsement of licence, 117
Engine, 349 h.p. 8.V., -7
—, 340 hp. O.H.V,, 8-11
—, 488 h.p. O.H.V,, 12
—, 709 h.p. B.V. twin, 15, 16
—— as brake, 3D

—— contirols, 33

—— ecooling, 38

—, decarbonizing, 68

—, tlements of, 49-50

——, four-stroke cycle, 52
—, how it works, 40

—— lubrieation, 31, 77

. insufficiont, 108
-, avorhead valve, 3, 11
— priming, 34

e, procedure after starting, 35
——— ro-assembly, 75

—— "revolutions, table of, 128
. Dew, running-in, 38

—— runs badly, 106

—— gide-valve, 3, 6

——, starting, 34

—— stops, 105, 106

INDEX 159

Engine, testing, 113

~—— timing, 82

— troubles, 87-100

—, tuning for spead, 85 )

——y twin cylinder, synchronizing
84

——, types of, 3
Equivalent spoods, 118
— tyre gizes, 121
Exhauat cut-out, 117

—— lifter, abuse of, 39
e =, Adjustmont 77
—— pipe, 7

— gtroks, 56

e valve, burning of, 55
—— -, cleaning sooted, 84
—_—— colour of, 74
~—— —— atuck n, 103
Expenges, 107-10

Favrzs, locating, 97

Firing stroke, 54

Float, carburettor punctured, 100

Flywheel, function of, 50

Flywheels, assembling, 86

Fog, 47

Foothoards, 3

Footrests, 3, 43

Forks, T

. adjustments to, 91

Four-stroke engine, eloments of,
i R R

— e D) L ¥

Furiouas driving, 117

Ganaae fees, 108

Garaging, 108

Gauge, tyre, 37, 06

Guuntlets, 110

Gear changing, 36

—— for starting, 35

—— ratios, seo specs., Chap. 1

———, threo-gpeed countershalt, 61

—, timing, 53, 82

Gear-box and clutch, use of, 37

——, attention to, 80

——, dismantling, 86

——, function of, 33

Glossury of motor-cyling terms,
136

Gloves, 110

Goggles, 109

Gradients, table of, 127
Grease.gun lubrication, 756
Gudgeon pin bearing loose, 103
—— ——— removal of, 69, 768
Guides, 110

Gummed-up piston, 102

Haxp signalling, 41, 44
Handle-bar controls, 32
Handling petrol iilipﬂﬂ, 8
Head, ute«ring, play in, 81
Headgear, 11

Helmets, 110

High-tension eable, defective, 09
e e OUMEOIELO, 5T

Hill elimbing, 42

——, consting down, 42
Horns, 27

Horso-power, caloulating, 121
Horres, 47

IoxiTiox advance, 8¢¢ BPeCR.,
Chap. T

—— ecable broken, 100

—, timing, 70

— {rou 95

Mumination, law regarding, 27,
117

Induction stroke, 53

Inflation, tyre, 57

Insulation, magneto. broken down,

1]
Insurance, 20
—— premiums, 29
Intake, air, petrol spraying irom,
102
Internationsl marks, 122
travelling passes, 111
Itineraries, 110

Jer, choked, 100

—, lovel of émtrul at, 60
—, pilot, 8§

, wrong size, 101

Joints, making, 83

. making washors for, 85

Kiok-StanTER, using, a6
Enocking, 36

Laxtes, 27
——, maintenance of, 04
Leakage of high-lension cable, 89
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Leakage, piston, 74, 108
—_— Flgilg and compression tap,

—, wilvo, 84, 103
Leaving the machine, 118
Left, turning to, 40
lﬁga} nutn{!a i: 14

R,
IA:EEI. g:tml. 101, 66
— yineorreot, 101
Licenes, driving, 20
—, enidorsement of, 117
Lioences, 25, 26
Lighting-up time table, 122
Locating foults, 07
Lubrication, ongine, 31, 77
——, ?mm.m*im ]
——u maufficient, 103
—, magneto, 78
s, spocdometer, 93
syatem, T
Luggage, 111

MagxET, 58

Magnetie field, 58

Magnetism, magneto, loss of, 99
Magneto advance and retard; 54
—, care of, 78

—— chain sdjustment, 80-51
—— gpontaot-breaker, 78

— drive, 81

—— insulation broken down, 99
—— lubrication, 78

—, magnetiam, loss of, 99
——, principle of, 57

—— #lip-ring, 59, 79

—, timing, 78

—— ——, slipped, 00

—_— ——, wrong, 100

———, twin, synchronizing, 84
Make, year of, 113

—— und break, sotion of, 58, 78
Maps, 110

Marls, international, 122
Mixture, weal, eflect of, 556

Nuenny valve not cloaing, 101
Night riding, 47

Number plates, 27

——, rules regarding, 117
Nuts, stiff, removing, 85

OssTrucTioN, 117
0il consumption, 108
sump, cleaning out, 75
—— supply, adjusting, 31, 77
——— to use, 31
Oiling chains, 00
——— cluteh shaft, §8
Oily sparking plugs, 98
Overhauling, 64
Ovwvorhauls, types of, 64
Overhead valve clearance, 67
evlinder, removing, 68
s e omgING, points of, 3
- - engines, 9, 12
-— mechanism, dismant-

ling, 75
— e —, parts of, 70
—— valves, pxtracting, 71
—— —_ grinding in, 73
Overheating, causes of, 556

Parer washers, moking, 85

Passports, 110, 111

Periodicals, 115

Petrol, 656, 144

— conswmnption, 108

—_——— IEVEI- 5&

—— ——, incorreet, 101

—— pipe, air lock in, 85

choked, 101

—— —— [ractured, 85

—_——, , enulking, 85

—— pipes, handling, 84

—— spraying [rom air intake, 102

—— tank, air vent choked, 101

— tax, 24

—, water in, 100

Pillion riding, 43

Tilot jet, 50

Pinking, 36

Piston, gummed.up, 102

—— leakage, 74, 103

—, removal of, 069

ring slots, puosition of, T4

—— rings, oxamining and re-
' moving, T4

—— ——, gtuck, 103

, Beized, 102

Plate clutch, B0

Plug, cleaning, 75

—, oily, 98

- —
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Plug points, adjusting, 75
——, too iar apart, 08
, reach of, 77
—, sooted, 98
—, ——, cleaning, 98
g I
Plugs, ing, buying, 108
Pm':;?tit:]d valves, 73
Policy, insurance, 20
Preignition, 97
Preliminaries, 24
Proliminary instruction, 30
Premiums, insuranes, 20
Proparations for a run, 30
Pressure on compression, 54
—, byro, 37
Priming the engine, 34
Pump, oil, hand, 31, 77
—— — mﬁmiﬂﬂp 31. i
Purchasing new machine, 24
—— gecond-hand machine, 113
——, warning on, 114

Racixe and design, 2

——— models, special, 3

——— sidecar, 3

Range of machines, 3-23

Rear wheel alinement, 93

—_— e detachable, 91, 92

—_—— removing, 91

Re-assembly of engine, 75

Re-enamelling, 95

Registration and tax, 24

—— haok, 117

Relinbility trials, 28

Retard and advancs, ohject of, 54

——, use of, 42

Revolutions, engine, tabla of, 120

Riding, 30

Right, turning to, 40

Rings, piston, examining and
removing, 74

—, — , position of slota, T4

— ——, atuck, 103

Risks, insuring against, 20

Road, animals on, 40

—— dangers, 44

* Road Prohibited "' gign, 45

Roads, cross, 39, 41

Rocker arm, magneto, sticking, 98

Routes, 110

Royal Automaobile Club, 29
Eules of road, continental, 111
Running costs, 107

—— in new enging, 38

Bannre, soo spoe,, Chap, T

Eugn{gﬂ-hmrd motor-oyole, huying,
— e —— pxnmining, 113

— e molling, 114

Beiged piston, 102

Solling through ageney, 1146

Sami.aportas model, 11

Shonlk.nbsorber, 63

Sideonr outfit, comering on, 40-42

— pullits, 14-23

——— wheol alinament, 04

Side valve elearnnee, 67

cugine, removing eylio-
der, 70

—— ——— pngines, A8, 6, 10

—— —— mounts, 3

—— valves, removing, 70

Skidding, 46

Slides, earburettor, sticking, 101

Slip-ring, magneto, 58

Smadl-end buah, fitting, 86

Smoke from exhaust, 31

Sooted exhaust valves, cleaning,
54

Spare purts stockists, 125

Spares, what to carry, 111

Spark, testing for, 83

Sparking plug, seo under * Plug "

Specifications, 4-23

Speed, eruiging, 39

—— limit, 118
—— limita, continenial, 111

——y mthod of eontralling, 38

—— of AJ.B. machines, maxis

mum, 806 EpeCs.

—— reeord, 11

—— anfe, 30

— tuning for, H6

Specdometer, 28

—— lubrication, 93

Spocds, squivalont, 119

Spokes, looss, 04

Sporting modoels, 3-13

Bports gidecars, 21-23

Starting the ongine, 34
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THE SADDLE THAT SATISFIES

1’1'[ :
Manufactured Hiei]

undar licence
hardend No,
178632 of 1821,

Why

not adopt a saddle worthy of you ‘=g
mount, a saddle as near perfection @

a5 bumnan skill and experience can g
produce # The * AERO,” being
anatomically correct and beauti-
fully sprung, gives that feeling of
extreme comfort and safety which
mnakes the longest tours full of
pleasure and robs the most arduous
speed avents of their after-effects of
gorencss and stillness. Fellow fhe
fead of ogr crack riders and fit a—

LYCETT'S LTD.

ARTHUR STREET, SMALL HEATH, BIRMINGHAM
Mhone Vigtoria 10612
LONDON OFFICE : 94 GT. PORTLAND 8T.

THE CHOICE OF EXPERTS




PLUGS

are standard on
A. J. S.

machines

Lodge Sports (l)
Sold everywhere
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