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PREFACE

Twis handbook has during the past few years proved decidedly
popular among A8, riders and I hope it has been the means of
asgisting many a rider to obtain trouble-free and pleasurable
motor-cveling, In preparing this fifth edition T have aimed at
making the book still more useful a8 a general reference guide
for A.J.8. riders, both experienced and inexperienced.

The present edition fully covers all 19329 A.I.8. models with
the exception of the overhead-camshaft ** Trophy " and the racing
models, These machines, although outstanding in their class,
are not designed for ordinary road use and are consequently
owned by only a relatively small percentage of the thousands of
AJ8, riders. For this reagon I do not feel justified in dealing
with them at the expense of the other road models, which now
nimber seventeen all told.

The A.J.S. range of models undoubtedly meritea most carelful
consideration by all intending purchasers. Those who want
snappy performanee plus good looks should write to Messra.
A8, Motor Cyeles, of Plumstead Road, London, 5.E.18, for a
copy of their latest catalogue. A.J.S. prices run from 44 guineas
to 90 guineas, and every machine has electric lighting and auto-
matic voltage control.

For the benefit of absolute noviees I have deseribed in simple
non-technical language how the four-stroke engine works,

To avoid roadside breakdowns and to maintain Al perform-
ance | would emphasize the importance of carburation, lubrica-
tion, and regular attention to adjustments and overhauling. I
have comprehensively dealt with all these matters and you should
find all the information vou are likely to require. I

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

CHAPTER 1
HOW THE ENGINE WORKS

Tuis chapter is written solely for the absolute noviee who is
ignorant of the principles of the four-stroke engine and of the
carburation and ignition systems. Expert riders can skip the
whole of the chapter.

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
gaseouns mixture imprisoned in a space (called the combustion
chamber) will, if ignited, exert a pressure in all directions due Lo
the rapid rise of temperature on combustion ; and here it is well
to impress upon the reader the fact that all internal combustion
engines are heat engines.

A erade illustration of the basis of gas engine or petrol motor
construciion may be given if a colfee canister with tight-fitting
lid be imagined to be filled with the explosive mixture, and by
gome means the contents ipnited ; the result would be that, the
pressure in all directions being equal, a violent explosion would
burl the lid far away ; but if for that loose lid we substitute the
piston A4, Fig. 1, a cloze sliding fit in a fixed cylinder B, the
. piston being direetly coupled to a erank €, by a connecting rod
Wi D, the shaft F, on which the crank is fitted, will now have

reciprocatory movement of the piston transformed;into rotary
i movement of the shaft, and, at the moment of explosion, the shaft
will begin to rotate, Suppose the shaft F is attached to a
wheel F called the flywheel ; then this wheel will be set in rota-
tion also. Being purposely made heavy, it will go on spinning
for some time—in fact, if there were no friction it would go on
for ever—owing to the kinetie energy it derives from the initial
explosion by virtue of its inertia, and will cause the piston to
reciprocate in the eylinder. It can elearly be seen that the piston
makes two strokes for every revolution of the flywheel. Let us
assume that the explosion has just cecurred, and that the piston

1




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

2 THE BOOK OF THE A.J.S.

after reaching the bottom of its stroke, is ascending again,  Tmag-
ine a valve at the top of the cvlinder to be open during this stroke.
Then the products of gombustion will be swept out of the evlinder.
Similarly it is easy to see that, if on the commencement of another
down stroke, a second walve opens admitting an explosive

. — e |

Fro. 1. Dnacrim InnvsTraTizg How o Pisvox (A), Stipixe 16 &
CYLINDER (), RoTaTEs THE FLywieen [ F)

mixture, while the first valve clozes, the evlinder ean be recharged
with gas during this down stroke. If, on again reaching the bottom
of it stroke, both valves elose, the charge of gas will he trapped
and compressed during the ensuing upward stroke ready for the
next explosion.  Thus, elearly, the lywhee] can be made to rotate
continuonsly, so long as provision is made for supplyving the
explosive mixture and causing a spark to take place at the right
time, The explosive mixture is supplied by what we call a
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carburetfor, and the spark by a magnelo, We will for the present
confine ourselves to a more detailed deseription of the four-stroke

._'f.,r.‘-g.?r'k.r-'?‘_;f' e o

F Gyinder

-"'_':"ug'

Infet ==

Valve |24

Car

(3)Firing (4) Exhaust.

F1a. 2, Tme Prmvcirne or THE Four.-Stroke ENciNe

cycle. Let us refer to Fig. 2, which illustrates the cycle of
operations very clearly.

Two valves are fitted in the evlinder head, namelv, the inisl
valve and the exfhous! valve. When both these valves are cloged
upon their seatings, the space above the piston is a sealed chamber,
If the inlel valve is open, the eylinder iz in communication through
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the indueclion pipe with the carburettor. If the exfurust valve ia
open, the cylinder is in communieation through the exhaust pipe
with the silencer,

We will now suppose that the piston has just reached the top
of its stroke after sweeping out through the open axhaust valve
the hot gases left in the cylinder after a firing stroke, Druring
this upward stroke the inlet valve has. of
course, remained closed, for otherwise the
hot gases would have had access to the
carburettor via the inlet valve, with dire
consequences that mav be left to the
imagination. The two valves are opencd
and closed at the correet moments by
cams upon the half-lime shaflz driven by
gearing off the engine shaft at half engine
speed. Fig. 8 illustrates how a valve
tappet 4 is operated by a cam B, with
rocker €, on a half-time shaft L, driven
by a gear wheel I, off the engine pinion
. See alsd Fig. 11,

As the piston reaches the top of its
* aweaping-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
cur four-stroke cvele to begin, and we
shall consider exactly what happens dur-
ing the four strokes which take place
before we arrive back to the starting
point and begin a fresh eycle, The four
strokes are called the induction or inle
stroke, the compression stroke, the firing

Fra. 3. Varve Caum stroke, and the exhaus! stroke.

ACTION 1. Induction Stroke. The exhaust valve

has now closed, and the inlet valve has

opened. The downwardly moving piston has to fill the space
behind it with air. This produces an intense draught or suction
bllrmtgh the induction pipe and carburettor. The blast of air
sweeping over the small aperture, or * jety" to which a supply
:?f petrol is constantly fed, causes a fine jet of petral to rise
!LRL‘ a fountain in the carburettor. The fountain resolves
|’g«sc~_lf into spray, or is “ atomized,"” and the * mixture,' con-
sisting as it were of air econverted into a fog by the tiny petrol
particles, passes along the induction pipe into the eylinder, If
the induction pipe is warm the fog may, of course, evaporate
before it reaches the cylinder, a true mixture of air with the petrol
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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
mixiure,

2. Compression Stroke. The crank on the engine shaft, assisted
by the flywheels, passes over its dead point, and the piston com-
mences its upward stroke. The well-fitting piston rings prevent
the escape of the mixture on charge into the crankcase chambers,
and the charge undergoes compression. The amount of come
pression effected during the stroke depends, of course, upon the
design of the engine, that is to say, upon the relative volume of
the whole 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 called the compression ratio. Gases, as we
all know, are heated by compression, and consequently, if a gas
is quickly compressed to, say, one-fifth of its original volume, its
pressure is increased considerably more than five times. As a
result, the pressure at the end of the compression stroke in an
engine having a 5 : 1 compression ratio is well over one hundred
pounds to the square inch.

3. Firing 8troke. We have now reached the moment at which
the charge is to be fired. The inlet and exhaust valves are closed,
the charge is fully compressed, and all is ready for the explosion.
This, of course, iz brought about by the properly timed passage
of an electrie spark between the eleclrodes, or points, of the spark-
ing plug. It might be supposed that this spark should ocenr
just as the piston reaches the top of its compression stroke. This,
however, is not the ease, The correct time for the apark depends
upon the speed at which the engine is running, The reason for
thizs is elear when we consider that no explosion—not even the
explosion of cordite in the breech of a howitzer—is absolutely
instantancous. 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 iz running
[ast, the ignition must be so far advanced (i.e. timed to take place
early) as to allow the maximum pressure to oceur when the piston
has only just passed over its dead point. When ignition timing
is correct, the maximum pressure may be taken as about 450 Ib.;
and the average pressure during the working stroke as about 100 Ib.
per square inch. Of course, if the ignition is too far advanced,
the exploding gases may administer a blow on the head of the
rising piston, and produce a knock. The phenomenon af knocking
is very curious, and is often the subject of heated argument. If,
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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 appreeiable distance on its downward
stroke, and some of the energy of the explosion will be lost.

If by some mischance a gross error of timing were made in
the direction of retardation, or lateness, so that the piston had
moved far down the evlinder before the explosion oceurred, the
mixture would burn slowly instead of exploding, there would be
little power, and the exhaust gases would be still flaming when
they were finally allowed to ezcape, so the exhaust valve would be
liable to be badly burnt. It is for a similar reason, namely, slow
and imperfect combustion, that a weak mixture, containing an
excess of air compared with the amount of petrol present, may
caunse burning of the exhaust valve. This effect of a weak mix-
ture sometimes appears to the novice rather paradoxical. In
point of fact, of course, the whole object of the internal combus-
tion engine is firstly to develop heat, and then to convert it into
work. If through the use of an unsuitable mixture, or by faulty
timing of the ignition, the working conditions of the engine are
such that the heat cannot entirely be transformed into work,
we get the dual conditions of (1) loss of power, and (2) an excess
of heat in the exhaust gases with consequent damage to the
exhaust valve during the exhaust stroke.

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

The Magneto. This consists of three main parta—(1) the
armature, (2] a “ U ghaped magnet, (3) the confact-brealer.

The armature comprises an iron core or bobbin of * H ' see.
tion, on which are two windings : firstly, 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 second as the secondary. The armature, which can rotate
on ball bearings, is placed so that on rotation it periodically
cuta across the magnetic field of the magnet, and creates a
current in the primary winding., Incidentally, the contact-
breaker forms part of the primary circuit. This corrent, how-
ever, is at a wvery low voltage—{far and away too small to
produce anything in the nature of a spark. But if a break is
suddenly caused in the primary by separating the platinum
contacts when the current is at its maximum flow, a high voltage
or tension current will be instantly induced in the secondary
winding—sufficient to jump a small space, if the cireuit be in-
complete, In this eireuit the sparking plog is included, and
things are so arranged that, in order for the secondary circuit to
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be complete, the eurrent must jump across the electrodes of the
plug, or. in other words, a spark must oceur.  Now in the case of
a single eylinder engine, the points in the rotating contact-
breaker separate once in every armature revolution (there being
one cam only), and the armature to which the contact-breaker
is filted being driven off the inlet camshaft by sprockets and
chain consequently runs at half engine speed; that is to say, a
* break *' takes place once every

two engine revolutions, i.e. four o hn, s
strokes of the piston. Hence if the
initinl ** break ™ be timed to oceur —
when the piston is at the top of the
eompression  strolke, all the other
“breaks ™ {(and therefore sparks)
will occur at this point also, and
thus the engine will go on flring
gorrectly.  Besides the ' break ™ -
being timed to take place when the Fio. 4. Fosrmos oF MaoseTo
piston is in a certain position (which  ArmaTure wrEx CoNrTacts
we call ** timing the magneto,"” see EnovLn Ores

page 5H1), it must also be timed to

oceur at the moment when the bobbin iz having the greatest
effect on the magnetic field (see Fig. 4).

Coil Ignition. This has many features in common with magneto
lgnition, but there are certain very distinet variations, Its prin-
cipal characteristic is that it generates a high-tension current of
practically constant voliage, and is thus admirably suited for casy
starting and efficiency at low engine speeds. On the magneto the
high-tension eurrent is induced in the secondary winding by the
interruption of the primary circuit, which depends for its voltage
upon the speed at which the armature is rotating. With eoil
l‘nltlilll'l a low-tension current is generated by a dynamo and led
straight to a ballery, from which the eurvent is supplied at a prac-
tleally fixed voltage to the primary esil; and the high-tension
eurrent is generated in the secondary coil by induction as on the
magneto, a contact-breaker driven off the exhaust tamshaft at
hall’ engine speed interrupting the primary circuit at predeter-
mined intervals. Coil ignition is used on Models 39/12, 39/18, It
should be noted that in addition to the battery, dynamo, coils, and
contact-breaker, there is a condenser in parallel with the contact-
breaker, as on the magneto. Other foatures are the *tell-tale ™
warning lamp which shows when the ignition is switched on
(see page 15), the dynamo cut-out, or antomatic voltage control,
and the panel ignition switch which earths the primary current.




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

CHAPTER II
THE AMAL CARBURETTOR

BATISFACTORY engine performance naturally depends to a great
extent on correct carburation. All A.T.S. models are sent out
from the works with the carburettors carciully tuned,

How It Works. The carburettor fitted to all except the racing
0O.H.C. engines is of the two-lever needls jet type, the mixture at
slow or idling speeds being eonirolled by a readily adjustable pilot
jet, whilst at higher speads the mixture is controlled by means
of a needle attached to the throttle slide and w wking in a restrie-
tion jet, The two-lever control must not be confused with the
type of control that was used a considerable time ago on the two-
lever carburettor, in which it was necessary to constantly adjust
the air lever in accordance with the conditions under which the
machine was running, This carburettor is for all practical par-
poses automatic, the air lever being closed only to facilitate start-
ing. At all other times it should be fully opened. The carburettor
slides are chromium plated to provide hard wearing surfaces,
The air slide is operated by a trigger or lever tyvpe handlehar
control and the throtile by a twist -grip,

In eonnection with the float chamhber of the Amal it should be
pointed cut that alteration in the float position ean only have
detrimental results.

Referring to the sectional diagram which illustrates the con-
gtruction, 4 is the carburettor body or mixing chamber, the
upper part of which has a throttle valve B. with ta per needle ¢
attached by the needle clip. The throttle valve regulates the
quantity of mixture supplied to the engine. Fassing through the
throttle valve is the air valve D, independently operated and
serving the purpose of obst rcting the main air pazsare for start-
ing and mixture regulation. Fixed to the underside of the mixing
chamber by the union nut ¥ is the jet block F, and interposed
between them is a fibre washer to ensure a petrol-tight joint, On
the upper part of the jet block is the adaptor body H, forming a
clean through-way. Integral with the jet block is the pilot jet J,
supplied through the passage K. The adjustable pilot air intake
L communicates with a chamber, from which issues the pilot
outlet M and the by-pass N. An adjusting screw (T8, Fig. 6,)
is provided on the mixing chamber, by which the position of the
throttle valve for tick-over is regulated independently of the
cable adjustment, The needle let € is serewed in the underside

b}

THE AMAL CARBURETTOR 9

of the jet block, and carries at its ht-l-hu_n end the main Jet ]P.
Both these jets are removable when the jet plog €, T'r'hlch bolts
the mixing chamber and the float chamber t.u;:r_hF;,]?u;r, 15 removed.
The float chamber, which has bottom feed, consists {'E:..H' cup Mt
suitably mounted on a platform S containing the float T and 1.}1{5
needle valve I7 attached by the clip ¥. The float chamber cover
W has a lock serew X for security.

Fire. §. SrorioNarn YieEw oF AMAL NErRDLE JET TweLEVER
CARBURETTOR

A Mange Axing now replaces the clip fixing Hustrated

2—{T.5382)
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The petrol tap having been turned on, petrol will flow past the
needle valve I7 until the quantity of petrol in the chamber B is
sufficient to raize.the float Ty, when the needle valve 7 will
prevent a farther supply entering the flont chamber until sorme
in the chamber has already been used up by the engine. The
float chamber having filled to its correct level, the fuel passes
along the passages through the diagonal holes in the jet plug ©,
when it will be in communication with the main Jet P and the
pilot feed hole K ; the level in thess jets being, obviously, the
same as that maintained in the float chamber,

Imagine the throttle valve very slightly open.  As the piston
descends, a partial vacuum is ereated in the carburettor, caunsing
a rush of air through the pilot air hole I and drawing fuel from
the pilot jet J. The mixture of air and fuel is admitted to the
engine through the pilot outlet M. The quantity of mixture
capable of being passed by the pilot outlet M is insufMicient to
run the eéngine. This mixture also carries excess of fuel. Conge-
quently, before a combustible mixture is admitted, throttle valve
B must be slightly raised, admitting a further supply of air from
the main air intake. The farther the throttle valve is opened,
bhe less will be the depression on the outlet M, but, in turn, a
higher depression will be created on the by-pass N, and the pilot
mixture will flow from this passage as well as from the outlet M,
The mixture supplied by the pilot and by-pass system is supple-
mented at about one-eighth throttle by fuel from the main jet P,
the throttle valve cut-away determining the mixture strength
from here to, one-quarter throttle, Proceeding up the throttle
range, mixture control by the needle position occurs from one-
quarter to three-quarters throttle, and from this point the main
jet is the only regulation.

The air valve D, which is cable-operated on the two-lever
carburettor, has the effect of obstructing the main through-way
and, in consequence, increasing the depression on the main jet,
enriching the mixture,

Tuning the Amal Carburettor. The standard setting is usually
entirely satisfactory, but better resulis and more power may
sometimes be obtained by the use of a slightly larger main

jet or by making other adjustments. Various sized jets are
obtainable from A.T.S, gpare parts stockists, or from the
manufacturers,

Should the setting of this instrument not give entire satisfaction
for particular requirements, there are four separate ways of recti-
fying matters as given herewith, and the adjustments should be
made in this order: (a) Main jeb (§ to full throttle); (L) pilot air
adjustment (closed to 1 throttle); (c) throttle valve cut-away on
the air intake side (} to } throttle): and (d) needle position (} to

T ——
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1 throttle). The diagram (Fig. 7) clearly imlit:uh?i.; tItEe: part of
i i is effective,
the throttle range over which nrlmhl ad]ystmen is effec
:;]rq:l To obtain the eorrect main jet size, several jeta :!]:u:n_llu:}1 h:
experimented with, and that selected should be the ene whie

MainJebia)

Neecle Position fa)

Throttie Cut-away (e}
Pilal Air ddjustrent (&)

|

Fie, 7. RAxaE AND SEQUENCE oF AMAL ADJUSTMENTS

gives mazimum power and speed on fall thm_:uttle with the an-‘écvcE
three-quarters open. If masimuom sp.eed is the r:h.mEfcclrlnsu era
tion, the jet size should be selected with 1.':11{-*. .1?11- Iewf ully ﬂp:;;
For touring, to determine whether the jet 1s too arge or )
gmall, with throttle fully open, gradually close the air hziver- o
an inercase in power iz noticed, the jet is on t-h:u: ﬂmﬂ_ll size. If,
however, when the air lever is opened fully, an inerease of power
jet 15 too large. ; ; .
2 ?:h}le?;;ﬁet slow-running nﬁxt.ulre. screw pilot nclir adjuster
oulwards, and to enrich, screw pilot air acijusd:ﬂr inwards. £a
Herew pilot air adjuster home in a clockwise direction. s.tia
gear lever in * neutral.” Slightly flood the floab c;!mmbe‘:: by gently
depressing the tickler, unless the latest Amal ' pump : rl:wmé:l lm
provided. Seb magneto at half advance, throttle approximately

Branparp Asan CARBURETTOR SETTINGS For 1935 A.J.B. MopEns
(ArpLicaBLE Arso To ConpEsrowpixg 1036-7 Monmrs)

| Main | Needle | Needle | Throttle
Madel Carburettor | Tat | Jei Pasition| Valve
| In. l‘ b
5/148 Ly -1065 : 5/
g:ﬂ: 35/14 6165 | 130 - 1065 2 | :Ii
46/9 76,004 150 1085 5 64
a5/2 | 78/012 140 1065 2 o3
35/12, 85/22 75/154 120 1065 2 52
36,18, 35/26 75164 | 150 1065 3 4
36/18 80/148 180 1065 2 20/4
45/6 (350 O.H.V.) T6/014 | 150 1065 2 S
45/8 (500 O.H.V.) 80/148 | 180 ‘1085 : B
36/7 (Competition) 6139 | 160 10 : /i
35/7 (Raeing) T15TT32 270 109 : L
35/10 {Competition) B/164 160 -1065 : %
A5/10 { Racing) 10/TT 32 | Noece. | 109
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d.‘:::;;:ixth open, close the air lever, start the engine, and warm up
¥, warming up, reduce the engi 7 i :
throttling down. The . engine revolutions by gently
«y Phe slow-running mixture will d i
unless air loaks I.:Ki‘!-f- Very : e Bt fel
L vxiat, ¥ gradually unscrew the pilot i
Juster. The engine speed will i y g i
| tEPOe nerease, and must again be p
by gently closing the throttl i Siloa et
gently e & the e until, by a combination of
positions and air adjustment tl il idli i
i ) nt, the desired “idling' j i
It is oceasionally necessar g Etpmgy
i cossary o retard the magneto a rhi
iﬁf{ﬁﬁngﬁ“]‘ng a Hnl]&af'actnr}r tick-over, uapwiillv wh;zm:a':tlfl.;;
nit, ming 18 used. If it is desired t ke t] ine i
ith B o L *l to make the engine idle
juite elosed, the position of t1
must be set by meanzs of the th la s gt B
s Sl el ; * throttle stop screw, the throttle
: Justment being pushed right i
natively, if the serew is adi "t hrobéls YaNE G
tvely, y Iusted clear of the throtile walv
engine will be shut off in the Norm FAY s Koy
R i > al way by the control leve
|miF.L.ﬁ?;ﬁ?:f?fﬁné:ow' “It.luk-o‘lr‘ﬂr,” set the magneto [:{11]‘1.2.::'11 at
e Wit e alr lever fully open. Very slowlv «
throttle valve, when, if 1 i sty
; : 2 engine responds regular
fiuil'fm- throttle, the valve r.-ut-ﬁwm* iea]n?ul-]:ru]:?:tn.b“tm]}r gt
intak:ﬂﬁ?t;?;ﬁf:irﬁ is irndim’_rlc!d by spitting back through the air
' ' Hames, and hesitation in picking ‘hich dis
appears when the air lever is closed lown, Thi i <
et Ll vﬂlw. * closed down. This can be remediad
. 2 with less cut-away. A rich mi i
shown by a black, sooty o 3 Heg ol
! ¥ i ¥ exhaust, and the engine falta J
air valve is closed, The remedy gy
. . y for this is a throttle valve wi
greater cut-awav., Each Amal valve ig i Bttt
Bis G5t s i ve 18 stamped with twao numhers,
: g the type number of the b
second figure the amonnt of cut-mw the } g
scond H . Mi-away on the intake side of t
valve in sixteenths of an inch, e.g. 6/4 is a type 6 valve witE 'ﬁi*”'m
-~1.Ee. a }in. cut-away, e : i
() Open air lever fully and th g
. pen & 3 e throttle half-way. Note i :
;:ill::ﬁ;itl Ii: :Ill]:F:; ;tlml tI]m engt:ine flexible. Olose the air valve sli;httllt
: 'Wile, when the exhaust note and ri revolution:
Bopia ey tipt o, ; engine revolutions
1 - Should popping back and apitti
with blue flames from the j S5l Tl o
' e intake, the mixture is w
neaedle should he slightly rai T il
' dy razed. Test by lowering il ir valv
gently. The engine revolutions will rize el
| will rise when ir valve i
]m;r:_.-red Hl1glft]§' below the throttle valyve, ST T
o tlh?ll:;}:mﬁg;e Bpez;d does not increase progressively with raising
* throttle, and a smoky exhaust is s i
b ey 18 apparent with heavy,
2 £, and tendency to eipht-strolk i i
too rich and the needle sho L b bt Y
: ) uld be lowered the thr F
Having found the cor iti i b
t correct needle position, t] b i
Tyt i xpelale : the carburettor setting
) b, ; @ found that the driving is practical
mm'ﬁm r:rn.::c the engine is warmed up. For r.pger:dl warkL t.l'lii
jet may be increased by 10 per cent, when the air lever
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ghould be fully open on full throttle. If extremne economy is
desired, lower the needle one groove farther after carrving out
the four above-mentioned tests.

Possible Canses of Bad Slow-running. If it is found impossible
to obtain good slow-ranning by making the pilot air adjustment
as deseribed in paragraph (b) on page 11, it is probable that some
defect other than earburation is responsible for preventing the
enging ranning slowly at low revolutions. Air leaks are a possible
enuse which ghould be looked for. They may be due to a poor
Jouint at the carburettor attachment to the evlinder and/or a worn
inlet valve guide. Badly seating walves will also weaken the
mixture. IDefects in the ignition system may also be responsible
for poor tick-over. The sparking plug may be oily, or the points
sl too close (see page 44). Possibly the spark is cxcessively
advanced or the contact-breaker needs attention (see page 46).
Examine the slip ring for oil and see that the pick-up brush is
bedding down and in good condition. Also examine the H.T.
ecable for signs of shorting.

For Racing. A 50 per cent petrol and 50 per cent pure benzole
mixture is snitable with a high-compression piston, but for speed
work with an aleohol fuel fit an ultra high compression piston.
Tune for speed and disregard fuel consumption, The main jet
may be increased by about 10 per cent for speed work (much
more for aleohol fuels), In the case of the overhead camshaft
madels o special road-racing carburettor is substituted for the
standord carburettor. This racing carburetior has been nsed by
the ALJS, racing men with great success in all the big international
road races. [t goes without saying that to obtain very high speeds,
in addition to tuning the carburettor with great ecare, it is essential
to tune the engine thoroughly, cut down weight. where possible, and
select the most suitable gear ratios for the partieular purpose
in mind,

Down-draught Carburettors—Important Warning. On certain
maodels with down-draught carburettors, including Models 35/12,
anfle, 36/22, 35/26, it iz very important to turn off the petrol
immedintely after a run. The reason is that with a downswept
inlet port there is a decided risk of neat petrol entering the eylinder
in the avent of the carburettor flooding, If this should oeccur it
would not only thin down the oil but alzo subject the machine
to o grave risk of fire and engine seizure,

Maintenance of the Amal Carburettor. Periodieal cleaning is
necessary to maintain efficient functioning of the carburettor,
and should be carried out in the following sequence—

Disconnect petrol pipe. Unscrew holding bolt @ (Fig. 6) and
remove float chamber complete. With box or set spanner, slacken
the mixing chamber union nut F. Mixing chamber complete may
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- Persistent Flooding. Possible causes of flooding are (a) a bent
float chamber needle, (b) a distorted needle clip, {e) dirt or grit
Nodged between the needle valve and its seat, (d) a punctured float.
When dismantling the carburettor, ¢lean the float chamber very
thoroughly and renew any damaged parts., Polish the valve by
pulling the needle against its seat and rotating it, but be sure to

hold it vertical.
AMAL CARBURETTOR SETTINGS FOR 10838-9 AJ.8. MODELS
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now be removed from enging, eith i
s er by unserew Lk ip pi
21' t-h:]:; twii'.\ ﬂ;ng_‘a nuts holding the earburetior, ll?fscr:fvc:.nl:xﬂ:g
vhmalva erREuu ring. _a-nf'l. pull out throttls valve, needls and aip
b n. : ?ova main jet F and needle jet (), Mixing chamber
nutD IF%h.i;i?:ga:in:H t:emvﬁi and jet block complete pushed
» bap gently, using a wooden st insi
the mixing chamber Unserew float i e ke
T. hamber cover W and sla
lock serew X, Withdraw the ﬂm 2 inehi Ty
- oat b h i
wards, and at the same time pull gunt.rr ﬁ;.;nﬁ. e

bu‘:e;;er&llﬂf S il? i e t-nhwaaaj h all the parts in clean petrol,
followin o e vl extended service, check the Model Car- Main Noodle | Needle | Throttle
Fg_- iy burettor Juts Jet (in.) | Position | Valve
i) FxoaT Crixeze Numprs U. If  distinct shoulder is vis- —_—
ible unit.h,a Point of seating, renew this as s0on as convenient [ I
(&) THROTTLE VALVE, Teat in mixing chamber 1:’l]|;?rf:5:L ; e O-H.¥s B Rkl i it o : b4
ai 5 e 3 Cy B EXC0E- e =
I‘:zlpl;ﬁliﬂwﬁrmxrnrimpl;&dﬂéah]&fﬂ renew this wlth::ut. delay. ## o.0. O.H.V.. | 76/014 150 ] 1065 : i
SEEDLE Crip, Thi ; - et L | L i
needle. Free rotation must not tuke I;kﬁrbul:ﬂ?ﬁvi:sm;fglimﬂtlp B0 c.c. O.HV.. .| 89004 | 180 | 1065 3 20/4
groove will become worn and neeess; ' 3 | sodle |ESEN ] e En
st r | ; : )
Be sure to refit the clip in the o, Wa;; a new part being fitted. 800 cc. BV, . .| m,uu_l_J (150 | 1063 3 /4
i éijn-l:‘-::r B;ic:;. If trouble has been experienced with erratic 1000 e.c. 8.V, (Home) .| 76/012 | 130 | 1065 2 B4
By 88 t‘ﬂ'u] h}i" means of a ﬂnﬂ hl‘lﬁt]e t-h“t- thE p'uﬂil jeh o ) lm oo, B.Y. 1Ex|'lurt'| | ﬂ'ﬂ"EE | 140 ; 085 2 I5,l'3
- . = |

is clear, and ¢ i i ixi
b hat the pilot outlet M in the mixing chamber is
angu R-Baas-mnhlllﬂ. Refit jet block F with washer on underside
medlﬁf gn dghl;l::- mixing chamber union nut E. Screw iu'
and main jet P. Open air lever ¥ in., throttle lever
h&lf;-v::;; fﬂ?ﬂ :‘t:z ;l;:r sﬁrie hutiwean the thumhb J;m-'l the !ing-:-: :
ma.k. 2 : € eniers the central hole in the
- E-il;ght-ly twist ‘Lhe throttle valve until it enters the mﬁfff::ﬁzfru:fl:;‘
I iedn m%rpuslnng: down the valves the air valve should enter ih::
ﬁ -.:;.]v I:jlﬁh slightly move the mixing chamber top, when the
P e will slide into place, Screw on mixing chamber lock-nut
No brute force is RECERAETY, :
Ex;:l;ﬁmh mrhum'g-tor to the n_yl[nde-r, pushing right home, and
e l::um'pfa&:her if ﬂn.lnge litting. Insert holding bolt @, and
ur:;:ig ¥ tighten union nut £ by means of a fixed spanner, *
bl'teﬁ? m ;J:: n?c;ll nendlf:l, hni::llim.irl the needle head against its aentin.é
L e b @ pencll until the float and the clip ¥ are sli
Iﬁnﬂ‘t:‘; pomt;fm Malke sure that the clip enters the ;ruu?e pum1--1'13;1!1]3?:lﬁ:l
]{:ukz oI l}a cover tightly and lock in position by means of the
ahuvem‘:i + Fit holding bolt in float chamber with one washer
and one below the lug. Screw holding bolt into mixing

~ Wear of Needle Jet. The needle itself does not become worn.
~ Bhould the mixture be still too rich with the clip in No. 1 groove
(nearest the end), it is probable that the needle jet requires
replacement due to wear., This is assuming that the carburettor
has been correctly tuned and that no flooding is taking place.
~ Tuning the Pump Type Carburettor. Correct procedure is the
pme as for the standard instrument without the pump, but it
o be noted that a 15 per cent larger main jet is needed and

needle should be lowered one nefek. Production models have
b been fitted with pump type carburettor.

chamber and lock securely, Clean petrol pipe and filter if fitted L

and replace. It will b i oy
£his Tk ean Tt s 3' necessary to re-check the pilot setting if
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CHAPTER III
ALL ABOUT LUBRICATION

Tae lubrication systemn on A.J.S. models has been steadily
improved during recent years and all present engines incorporate
the most modern type of avtomatic dry sump or constant
circulation system, ensuring correct lubrication of all the working

£ a
WA

Fic. 8. BHoOWING GENERAL PRINCIFLE OF LUDRIOATION

The diagrams at 4 and & ahow how an ofl (lm kseps o shaft aparct
from its bearing and s piston apart from ite eylinder reapectively

parts with the minimum amount of attention. Some attention
on the part of the rider is, however, necessary and can never safely
be neglected if a host of evil troubles is to be avoided. Motor-
cyeling can be cheap but it can also with neglect be quite the
raversa,

What Lubrication Is For. The fundamental principle of lubrica-
tion iz that to avold friction and heat, or in other words wear and
tear, between close-fitting moving surfaces it is imperative to
maintain an oil or grease film between them which does in effect
actually keep them apart. The idea is made eclear in Fig. 5.
On a motor-evele the oil film has a thickness varving from about
0002 in. to 0008 in. and the duty of the rider in regard to engine
labrication is to see that: (a) good quality oil is used, (#) a suffi-
cient quantity of oil is kept in circulation, (¢) the oil is kept clean
and free from dilution (petrol gradually creeps past the piston
rings).

1932-36 Improved Mechanical Lubrication. All 1932 to 1036

engines, except the dry sump lubricated engines, incorporate an

16
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'ir||.E'||;-||1.,'1_--:|_ mechanical lubrication svstem quite different from the
dry sump system in principle as well as design. The oil in the
tank is not kept in constant circulation, and the duplex pump
(Fig. 30) is gear-driven from the erankshaft.

Ficz, 8
i Feep T0 Biec-ExD o
1932-6 A.J.8. Exai¥xes wWITH
MecHANTOAL LUBRICATION

Only one of the driving side
main=haft all bhearing: iz ahda'wn

The upper '|'||1;|r|:_;|~:|' of the pump takes oil from the tank wvia
the delivery pipe, and delivers it direct to a false bearing on the
timing side, not the driving side, of the crankshaft. The oll-way
ig totally enclosed, no pipe being used as on earlicr systems.
The oil is then pressure-fed to the big-end bearing, as shown in
Fig. 8. Some of it iz also forced to the timing gear. Surplus oil
drops down from the big-end on to the flywheels and is distributed
by splash throughout the engine. The lower pump plunger collects
gome oil from a by-pass from the main feed and returns it to the
tank via the return pipe, from whose orifice oil may be seen
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emerging on removing the filler cap. There is no separate oil feed
to the cylinder walls as on the D.S. system, but the main oil
supply can be eontrolled by means of the regulator on top of the

pump. The oil return to the tank only shows that the pump is

working and is not infallible proof of proper lubrication. Onee the
correct pump setting has been obtained no attention is NECESSAFY
other than tank replenishment and occasional draining of the
crankcase.

The Dry Sump Lubrication System (Big Twins). The lubrication
system described below applies to all 1932-0 twin-eylinder
engines.

I.t' s a force-feed, constant circulation type with dry UM,
Briefly its working is as follows: Oil, fed from the tank, is dis-
tributed throughout the engine, and finally returned to the
tank by a duplex internal pump. This comprises a single double-
acting, stecl plunger (Fig. 10}, housed in the erankcase casting
below the timing case between two rectangular end caps hori-
z_cmt—nll}' and at right angles to the crankshaft axis, and able
simultanecusly to rotate and reciprocate. This dual action of
the plunger is obtained, as is more fully explained on page 14,
by the fact that while a positive rotation at one-fifteenth engine
gpeed is effected by direet engagement of the spiral gear portion
:P."i‘l-ln a worm cul on the mainshaft, and endwise movement
is secured by having an annular cam groove cat in the plunger
body in permanent contact with the hardened end of a fixed guide
SCrew. The actual oil circulation is brought about by alternate
displacements and suctions at the dalivery and scavenge ends of
the reciprocating plunger, the latter being of greater diameter
than the former to ensure complete scavenging of the sump and
the return of all surplus oil to the tank, Two segments cuf in the

plunger body constitute the main ports which regulate the ciren-
lation. There is no adjustment however. A point worthy of
notice here is that the crankcase cannot safely be split until the
pump plunger has first been removed.,

. With regard to the actual oil distribution, the system adopted
18 made clear by reference to Fig. 10. The small end of the
plunger (i.e. the front one) injects oil into the timing case to a
predetermined level, such that the camshaft bearings and drive
are adequately lubricated. All surplus oil overflows into the
flywheel chamber, and is eventually returned to the sump, al-
thnu;_.,r._h a little is eaught up by the flywheels and splashed upon
the big-ends and the eylinders. Splash lubrication, however, is
not l'::‘.lil.’.tl upen to any extent owing to the small volume of oil
remaining at any time in the sump. 0il is forced under preasure
direct to the big-end bearings and to the crankshaft bearing on
the timing side by means of carefully drilled passages in the

AJS/Matchless Egroups - do not resell
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flywheel, the crankpin and the off-side mainshaft. 0il is also fed to
three points on each of the eylinder walls in such a position
that the bulk of the oil iz discharged on to that part of the
thrust side of the cylinder walls where the maximum cooling
effect upon the pistons is required. A ball valve regnlates the
supply.

Ei*?m constant circulation system with fabric filter (see page 20)
guarantess a continual supply of clean, cool oil to the engine
whenever the latter is running. The oil circulation may be
verified occasionally by removing the ofl tank filler cap and
noting whether oil is being ejected from the return pipe orifice.
This check upon the oil cicculation should be made preferably
upon starting up the engine from cold. Remember the fact that
when the engine has been left stationary for some time, nil fl'c-n_n
various parts of the engine has drained to the sump, a..m}, until
this surplus has been cleared, the return to the tank is very
positive, whereas normally it is somewhat spasmodic and,
perhaps, mixed with air bubbles, due partly to the fact l._ha,t‘t.hc
capacity of the return part of the pump is greater than i-!u}t- of the
delivery portion, and partly to the fact that there are considerable
variations in the amount of oil held in suspense in the erankease.
For example, upon suddenly aceelerating, the return flow may
deerease entirely for a time only, of course, to resume at a greater
rate than before when decelerating. It may be mentioned that
on most 1933-8 Big Twins the provision of a tell-tale on the
instrument panel, illuminated at night, enables oil circulation to
be noted while viding (only after oil warms up), the oil s_ul:‘rp];r Lo
the timing-box being fitst by-passed up to the panel. It is impor-
tant that no air leaks occur in this system.

The Double-acting Oil Pump. A general description of the
2, 24 dry sump lubrication system has already been given, Eb:l'ld
Fig. 10 shows how the oil is circulated. It remains to deal with
the action of the pump, which also applies to most of the 1935-9
single-cylinder models, i :

The pump has only one moving part—a steel plunger driven at
% engine speed by a worm cut on the engine mainshaft. This
plunger slowly oscillates to and fro, its precise travel being deter-
mined by the relieved end of a guide screw (l-‘ig._ 10) serewed
into the rear of the pump housing and engaging with a profiled
gam groove at the larpe return end of the plunger. This groove
plays an all-important part. In addition to causing the plunger
to oacillate and thereby obtain a pumping action at each end (for
the plunger is completely enclosed by its housing 1Iu1.=’| end caps),
its carefully planned contour enables the pumping impulses to be
synchronized with the opening and closing of two main pOI“t_H
and a small auxiliary port, thus definitely regulating the oil
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circulation and coatrolling the enpply of oil to the engine and
the return of il to the tank.

The plunger itself has two diameters, and, therefore, the
capacity of the return portion of the pump is greater than that
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rJ.I' the delivery portion, so that the sump is alwayvs kept clear of
I'-‘15|- Fig. 10 enables the action of the pump to be understood.
Oil flows by gravity, assisted by suetion, from the tank to a point
In the pump housing, such that no further passage can take place
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until the plunger has moved to a point, approximately, as shown
when oil flows into the hollowed end via the cut-away segment
constituting the delivery pott. Then as the plunger continues to
advance with simultaneous reciprocation, the oil which has eom-
pletely filled the hollowed end iz momentarily retained and the
bulk of it 1i.r'|:|,||:.' ejected bv 1ii.:-j.|a-'|:11,:l.'1lll:'1!|. from this port into an
oil passage opposite the point of entry, and forced to the evlinder
walls and main engine bearings. During the advance of the
plunger enlminating in the automatic injection of fresh oil into
the engine, the receding of the large end of the plunger causes a
strong vacuum directly opposite an oil passage leading from the
sump base, and communicating with the plunger interior only
when the return port is in a suitable position. All surplus oil in
the sump is, therefore, sucked up as the plunger advances, and
retained when the port closes until the plunger begins to reverse
ita motion, when, the return port coming into line with the return
]:l'i]rl- passage, the oil is I-Ill'll'il.ll':l.- |'j-.!|.'|:l-'|| ||:." |3i.HE|E.']|.'|~r'|||'r'|i into this
pipe, and 8o tothe oil tank, where its intermittent emergence can,
|||1III_L:'|!| a tell-tale (Fig. 15) is ]:I'I'l.il't'illt'l.l. (1933—8). he observed.

Thus it will be seen that so long as the engine is ranning, fresh
oil is being constantly fed to it and then, after circulation, sucked
from the sump and foreed up back into the tank to be recireu-
lated ad infinitim. Coincident with the ejection of oil from the
rain i!l'li'n.'t'l':'-' Elllr'i H :-I,|]'-'|||'f;' of oil is forced out of an il.q_l_h{”'i:l,l':-.'
port to the timing box, Where a tell-tale is EH'll\"idllll it is first
forced up into the panel, whenee it flows by gravity to the respee-
tive parts requiring lubrication. Only a small portion of the total
il feed to the engine is diverted in this manner, but this portion
is important and a definite index as to the correct functioning of
the whole ID.S. lubrication syvetem, for only when the pump is
foreing oil into the engine at a certain pressure can the rise of the
toll-tale plunger be observed. The action of the pump plunger ia
almost fool-proof, but care must be taken to remove the plunger
bafore separating the crankease, and the guide screw must
alwnys be kept fully tightened. A point worthy of note is that
with the plunger stationary no oil can possibly enter the engine,
For this reason no oil taps are provided.

The Dry Sump Lubrication System (5.V. and 0.H.V. Singles).
The dry sump lubrication system provided on 1935-9 8.V, and
(LH.Y. singles is substantially similar in principle and design to
the system emploved on the Big Twing as may be realized by
comparing Figs. 10 and 12, As may be seen in Fig. 12, a double-
acting oil pump of the same type as that already described draws
oil from the tank and forees it through the drilled timing side
mainshaft and flywhesl to the big-end bearing and erankshaft
bearings. From the big-end some oil is aplashed on to the evlinder



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

SREASE LUBRICATION S " B y
fothe ROCHER SPINDLES ———— ALL ABOUT LUBRICATION 23

walls, but cylinder lubrication relies mainly on oil fed from a
channel to holes in the eylinder wall, A secondary supply is taken
to the timing gear and rocker-box (1937-9 O.H.V.), surplus oil
draining into the sump from which it is drawn by the large end of

WITH CAP REMOWVED

| THE @IL FLOW 15 VISIBLE - g the worm-driven pump plunger and returned to the tank which has
i 'd| an ample system of filtering the oil. In addition to the gauze
! \ .._ i { sereen in the filler cap orifice which filters the oil during replenish-
v | ExTRA _!‘_-:,.' i - ment, a large fabric filter iz included. This comprises a felt
o e, BALZE :"_'"_:: 1 cartridge through which the oil from the return pipe iz forced to
=y i pass before emerging from the orifice just below the filler cap.
:": With this 1.8, lnbrication system no attention is necessary other
oo, than regular replenishment, checking oil cireulation by removing
E:: the filler cap and cleaning the filter when decarbonizing,
o= Dismantling 0il Pump (Dry Sump). See notes on page 61,
- Use Recommended Engine 0ils Only. The importance of using
CHAMMEL ' nothing but recommended brands of lubricating oil cannot be
;‘,{r;";c‘::é?gg& 2 over emphasized. The use of ir:!'m'mr' quality engine oil even for
TO HOLES in fe , a short period may have very serious consequences and any
il b ',ﬂl i NEWN  ceconbary attempt to economize on lubricating oil iz likely in the long run
e = 1- R i to prove very expensive indeed. All AJ.S. engines arve of the
FILTERED O | o S R - T|.p:;|;qe{3 high-efficiency type and will only give the performanee they are
| ir DELIVERED - ; Pz designed to give for long P.'-r""l.ﬁ provided 1.1‘11::.: AT “f'rf"i:t'l?'.
SURPLUS 01 & the PUMP lubricated. Five suitable engine oils are: Patent Castrol ** X XL
PR AL 1 | (gummer and winter), Golden Shell (Extra Heavy), Mobiloil
| Jﬁ;n‘ﬁEs i p———— - | "N (“BB" during winter), Price's Motorine “B" de Luxe
| INSIDE TiaE If.':‘;,.:.;mf,g :@ . {summer and winter), and Essolube Racer. All these oils have
| Fﬁm:f._rtp !HDF'—'VFEED o good heat-resisting qualities and their viscosity is such that easy
:b;t:::“n : '_‘e!}.-. starting is obtainable in cold weather. If a sports model is used
e e j_ for compoetition or racing purposes, Patent Castrol “R" is recom-
— mended, but it should be particularly noted that this oil must
[ =3 W on no accownt be mixed with other mineral-base oils such as
WORN -DRIVERN Patent Castrol “ X XL."” When replenishing with Patent Castrol
! PUMP SHAFT 1 / i “R the oil tank should first be completely drained and eleaned
l A ; oul with petrol. .
| {_sio-Enp No 0il Pump Adjustment Provided on Dry Sump Models. The
: HSEI'I::‘;;& UD;L T dry sump ]1|,|:|n|_'j|:';|_1_i:|-lr'|_ system ﬁ”i'(l on most 1032-9 8.V, .H.-'Eld
[ _iFomy the SUMP - — O.H. V., models is |!|-~1'.|:;.rm=:_l tio |]r~||.~._4-!' the eorrect amount of -:'111 Lo
| GROOVE the engine under all running conditions and therefore no adjust-
I HROE : ment whatever is provided. On the 1937-9 0.H. V. models, however,
| mi“w there is an adjustment for the feed to the inlet valve guide.

To Adjust 0il Pump on Mechanical Lubrication Models. An

oil regulator is provided on 1832-8 mechanieal lubrication models

1835-6 S.V. axp O.H.V, BINGLES and on new engines this is set to deliver a rather liberal HLlp}_ﬂ}' of

The caroril ket 15 sinakat 1y 6 ] dod o the Big Twi oil. After running-in has been completed it is usually found
e ol i s i et reried n the Big e desirable to out down the supply a little. See also page 60.

(.H.V. engine. Note the ball valve which controls the oil supply to the i Advised. On drv sump models it
holag in the eyvlinder wall. The 1937-8 O_H.V, engine is shown on page 26 © Fl‘Eq'l.lEnt REnlenlﬂhmEﬂt IE Vs = 1

Fia. 11. Swowixag THE DRY SvMmr LusnicaTion SysTeEM ox MosT
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is advisable to replenish the oil tank frequently. The oil level
should be maintained as far as possible within one ineh of the
reburn pipe orifice below the filler cap (Fig. 12) and must never be
allowed to fall below the half-full mark with the engine eold.,
The more oil there is in the tank, the cooler will it be, for with
D.S. lubrication the whole of the oil is in constant ecireulation.
Further, the oil is less likely to become contaminated or diluted
both of which are very detrimental to the engine. j
_In the case of models with mechanical or * wet sump "' lubrica-
tion the actual amount of oil in the tank is immaterial so long
as there is sufficient to ensure the oil pump being fed properly.
No heating up of the oil occurs, as this is not in constant cireula-
tion thronghout the engine and tank as with the 1.5, lubrication
aystem.

To Verity Oil Circulation (Dry Sump)., On the 1032-9 dry surmp
models it is possible to cheek oil cireulation by removing the oil
tank filler cap and observing whether oil is being ejected steadily
from the return pipe orifice. This check should be made [:l]‘il.'.;]."
to every run. On 1833-7 Twins with D.S. lubrication and a
Hush-fitting instrument pancl on the tank an eye should be kept
on the oil tell-tale (Fig. 15). Although, as has been mentioned on
page 21, only a small portion of the main oil supply is diverted
to t.ll‘ua tell-tale, this portion provides definite evidence as to the
correct functioning of the whole lubrication system. In the event
of the tell-tale plunger failing to rise with the engine running,
stop the engine and investigate the ecause immediately.

To Check Pump Working (Mechanical Lubrication). Remove
t,ll_c tank filler cap and see if oil is issuing from the return pipe
urlﬁml':, If it is, all iz well with the oil purmnp, but as has been
mentioned on page 18, this is no proof of oil cireulation through
the engine, which can be verified only by noting the exhaust and
the behaviour of the engine. :

Clean Oil Tank and Replenish with New 0il About Every 5000
miles (Dry Sump). At least once everv 5000 miles {or once every
season) the entire oil tank on the 1932-9 dry sump models should
be removed from the machine, washed out with petrol and after
refitting replenished with new oil up to the correct level. In
order to avoid undue waste, it is quite in order to arrange for
this to be done when the oil is at the lowest recommended loweeld,
although ordinarily the oil should be kept well above the half-way
mark. Clean the filter(s) with petrol when decarbonizing, :

Drain Crankcase Every 2000 3000 Miles (Mechanical Lubri-
cation). Every 2000-3000 miles all oil should be drained from
the crankease of mechanical lubrication models and replaced by
¥ pint of clean oil. A plug at the base of the crankcase and
another near the base of the eylinder on the driving side are
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provided for this purpose. Do not swill out the crankease with
paraffin or petrol as this may subsequently be difficult to remove
completely. g ) .

Grease Overhead Rockers Every 500 Miles. Some oil mist
reaches the 1932—6 rockers via the push-rod covers, but this is
insufficient for aﬂ_ﬂ[luu[(: lubrication of the O.H. rockers and the
grease gun should be applied to the nipples provided at least once
every 500 miles, earlier if much hard riding is undertaken. Grease
ghould be injected until it begins to exude at the bearings. A
good heat-resisting grease such as Price's H.M.P. should be
utilized for lnbrication of the O.H. rockers (see also pages 30, 31),

Lucas “ Magdyno” and Magneto Lubrication. The bearings
and gears are packed with grease during assembly and for this
reason no lubricators are provided, However, after many thou-
gands of miles running the instrument should be returned to the
makers for dismantling, cleaning and repacking of the bearings
with grease, A wrinkle worth remembering is to put just a spot
(no more) of oil on the heel of the contact-breaker rocker arm
which, if allowed to operate quite dry, is apt to wear somewhat
more quickly., But beware of getting oil on the contacts. This
applies to ring cam type contact-breakers of earlier design. If
the rocker arm is stiff, put a spot of oil on its pivol.

In the case of later instruments with ring type eam, withdraw
the eam ring and put o few drops of oil (thin) on the felt wick.
Lubrication of the wick should be attended to about every
OO0 miles. All 1935-9 magnetos have a face eam type contact-
breaker, and to gain access to the wick it is necessary to remove
the spring grm which carries the contact and withdraw the
serew to which the wick is attached. When refitting the arm be
sure that the small backing spring is correctly replaced. FEvery
GO0 miles a few drops of thin oil should be inserted through the
lbricator provided on the brush gear cover of the dynamo
portion of recent type * Magdynos,”

Dynamo Lubrication (Coil Ignition Models). fhe Miller type
dynamo on 1935-9 coil ignition models requires some periodical
lubrication in order to maintain its efficiency, but oil should be
nszed very sparingly. Every 500 miles insert a drop of oil through
the lubricator on the driving end of the dynamo. The armature
bearings are packed with grease on assembly, and under normal
ponditions this grease should suffice for 10,000-15.000 miles. At
{he end of this period the dynamo ghould be returned to a Miller
agent for dismantling, cleaning, and re-greasing,

Dynamo Lubrication (Magneto Ignition). The bearings on
the Lucas tyvpe dynamo (magneto models) are packed with
grease before leaving the manufacturers and consequently no
lubricators are provided. After a big mileage has been coverad

3—(T.5312)
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it is :_t,d\'n-mhlh- to return the instrument to o Lucas
for dismantling, cleanin
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gearbox should aldévays be maintained about one-lhird full. On
no account replenish with thick grease, as this may eause damage
to the gears and bearings, Suitable greases for Burman gearbox
lubrication are: Castrolease Medium, Mobilgrease No. 2, Shell
Motor Grease (Soft), Price’s Belmoline I, and Esso Grease. In
case of emergency it is permissible to use a thicker grease mixed
with engine oil. For long distance racing or very fast road work
it is advisable to add about 25 per cent of engine oil to the grease,
and for sprint work engine oil alone may be used temporarily.

In the case of 1937 and earlier gearboxes having an external
clutch operating lever {also on some 1939 models) it is best to
inject the grease through the
aperture on top of the gearbox
after removing the oval metal
cap, which is secured by two nuts.
These nuts need not be actually
removed as the eap is slotted at
one end to enable it to be twisted
round until the gearbox aperture
is exposed. With this type of
gearbox a small quantity of
grease should be injected into Fia. 13. Tue 1932-5 Om Barn
the grease nipples aboul onee 4 1035-9 A.J.8, models with eoll or mag-
week. Two nipples which should feto ignition have tho primary and

dynamo chaing complately enclosed in
not be overlooked are those for an ofl bath chain case (Fig. 14)
the kick-starter axle and the foot
change mechanism (where fitted). Both are serewed into the
gearbox end cover, This does not apply to 19380 models.

On most gearboxes fitted during 1938 onwards the clutch-
operating mechanism is completely enclosed and *one-shot™
lubrieation is provided, a single grease nipple sulficing to lubricate
the entire gearbox, inclnding the gear change and kick-starter
mechanism. Replenish with grease as indicafed in a previous
paragraph. Gentle operation of the kick-starter will assist filling.

Occasionally it is desirable to remove the clutch operating
rod and also the cluteh eable and grease them thoroughly. About
every S000-7000 miles the clutch roller race should be repacked
with grease.

Stormey-Archer Gear-box Lubrication. This gear-box fitbed
on many 1932-5 models requires lubrication at the same period as
the Burman gear-box. Ewvery 1500 miles a small gquantity of
Castrol D gear oil should be injected into the gear-box. Occa-
gionally verify the level of lubricant in the gear-box, which should
be from one-third to half full., If the period recommended above
for gear-box lubrication does not maintain this level, reduce the
period accordingly.
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Replenish Oil Bath Chain Case When Necessary. On all 1832-9
models the primary chain (and on most models the dynamo chain
also) runs completely enclosed in an oil-bath chain case, and in
order to ensure thorough lubrication of the chain &1!1 that is
necessary 1s to remove the inspection eap on the chain case
U!:ﬂﬂﬂlf'lf'lﬂ.ll}’ and replenizh the oil-bath with engine oil (see page
23). '_l‘he. inspection cap orifiee determines the correct oil level
and oil should be poured in until it begins to trickle out t.l]l'crt:gil

(From "' The Motor Cyele')

Fra. 14. Tag O Bars CHAx Casg ox Maowero, Coin
lenrrios Mopers {19356-9)

the filler orifice. Obwviously it iz a practical i ssibili
overfill the chain case. : g e e L

To obtain the most satisfactory service from the primary chain
the oil-bath chain case should be kept filled to the correct level
?J‘.*‘ frequent (say, weekly) examination of the oil level and replen-
|E:E1|.'m.-u1., when necessary. It is exeeedingly important that the
oil level should not fall more than about ¢4 in. below the bottom
mlgelof the filler orifice, otherwise there is a risk of the chain
running in a gemi-dey state which will cause rapid wear of the
rollers and guick breaking up of the chain.

Secondary Chain Lubrication. On all 1982-9 models the
secondary chain should be smeared with grease whenever it
appears to be dry. About once every 1500-2000 miles in summer
and every 1000 miles in winter it is advisable to take the secondary
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chain off the sprockets and immerse it in a paraffin bath, allowing
it to spak thoroughly so as to remove all traces of dirt.  After being
carefully wiped the chain should then, before being refitted, be
dipped in a bath of molten tallow, or as a poorer substitute, engine
oil. If engine oil is used the chain should be allowed to soak over-
night so that the oil can penetrate to all the link joints.

Dynamo Chain Lubrication. On the 1935-8 models with
separate dynamos the primary chain is enclosed together with the
dypnamo chain in an oil-bath chain case (Fig. 14) and therefore,
provided the primary chain iz properly lubricated, it necessarily
folloks that the dynamo chain is also.

Magneto Chain Lubrication. On pre-18938 models with forward
magneto the chain case is packed with grease during assembly
and this grease will be found ample for at least 5000 miles, after
which the case gshould be taken off and packed with fresh grease,
When doing this check, and if necessary adjust, the chain tension
{see alzo page 30).

Grease Fork Spindles and Steering Head. Aboul every 1000,
500 miles, respectively, the grease gun should be applied to the
nipples provided for lubricating both the steering head and the
fork spindles. If the former is neglected some steering stiffness
may arise and the bearings become damaged. If the latter are
overlooked nice front fork action will be unattainable. Suitable
preases to use for these and all other grease gun points are:
Castrolease Medium, Mobilgrease No. 2, or Shell Molor Grease
(Soft). Castrolease Medium can ineidentally be obtained in special
push-down lid canisters for easily filling the grease gun, and thesa
canisters are obtainable in 4 lb., 1 1b. and 2 1b. sizes.

Also Both Hubs. The roller bearing hubs are tightly packed
with grease on assembly, but to prevent the ingress of mud and
water while riding it is advisable to inject a small gquantity of
grease through the hub greasers about every 500 miles, or more
frequently in very dirty weather. Where a sidecar is attached do
not forget the sidecar hub. Avoid injecting excessive grease, owing
to the danger of its getting on the brake linings and spoiling the
gfficiency of the brakes.

Points Which Should Not Be Overlooked. When lubricating the
machine many riders are apt to overlook some small points which
although not in themselves enormously important do materially
contribute to general efficiency. Among such points may be
mentioned moving parts such as the brake pedal bearing, and
the brake cam nipple. These should be greased occasionally,
especially in bad weather. Thin oil is quite suitable for brake
rond joints, control levers, ete.

Worth Buying. For the sum of 5s. 9d. it is possible to buy a
special oil gun for lubricating the Bowden control cables on recent
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A.J.5. models, and the author strongly adwve

of one of these guns by all readers u?%h:;s honl}:ﬂﬁswji]{;:eﬂ.;m:a;iﬁ
control cables to be kept lubricated such that they slide without
friction in tlrhq:rtr casings and frequent frayving and breakages
become a thing of the past. With the specially designed oil gun
it is posslbl_m. to flood a Bowden cable with il in a few seconds and
t’h.ﬁ _effreclt- 15 surprising to those who have never before tried it
il 15 injected through a small bared patch on the outer casing
and is forced through the spiral casing along the inner wire }Iptt:lgi'
1:1:1?5 protect each bared patch which is near the mntré of i-he
casing, and to apply the oil gun it is only necessary to slide the
clip along the caging to permit of the oil gun being clamped with

oil tell-tale

(From “The Moter Cyele™)
Fio. 15, SHoWING THE O TELL-TALE ox THE 1933-8 Bic Twixs

An Instrument panol is fitbed as standard on “
3 it} i
Compotition m:_r.;h_-j: models exeept the

the bared patch occupying a central position on th
on the ::.n?qzlr: of the oil gun. Then to ﬁoc-d the uablecw?iﬂilﬁli il:.nig
ﬂt:Il‘y required to give a few turns to the screwed plinger,

: ubrication of Overhead Valve Gear (19378 Models). A= may
e seen from the illustration on pPage 26, the 1937-8 O.H.V
engine has a force feed to the rocker-box, the rocker spin:ﬂe‘a a-mii
h:a.ll ends of the push-rods thus being lubricated uutnma.t-i;c.‘a].l}‘
No grease nipples are provided. Automatic lubrication of the
inlet. vnl*ga guide is also included and the oil supply is capable of
being adjusted if necessary by means of a ncedle-ﬂniuted BCrEW-
down control which once properly regulated needs practically no
further attention unless valve squeak develops or the valve stem
becomes gummy due to excess oil. To obtain approximately t-fle
correct setting the control should be screwed until it js ore-gixth
to one-half \mazimum) of a complete turn from the Sfueelly-closed
position. Excessive oil consumption, an oiled plug, a smoky
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exhaust, and oil leakage from the rocker-box are symptoms of the
needle valve passing excessive oil.

Lubrication of Valve Stems (1937-9 8.V. Models). On the 500
o,y B0 c.e. side-valve models grease nipples are provided for
labrication of the valve stems and a small quantity of grease should
be injected every 500 miles,

Lubrication of Overhead Valve Gear (1939 Onwards). On the
1639 O.H.V. engines a separate feed from the front oil pump
housing cap is led by an external pipe to the rocker-box and force
feeds the rocker spindles as on 1937-8 engines. There is also an
adjustable feed to the inlet valve guide, the supply of oil being
regulated by a needle valve (see previous paragraph). The 1939
engines, however, have no external pipe as used the previous
year and the exhaust valve guide receives a supply of oil from the
rocker-box through a diagonal drill-way in the eylinder head.
Surplus oil passes from the guide through another drill-way to
the push-rod tube holes and then dreaing to the timing case and
crankease. This method of lubrication prevents the oil becoming
burnt and thereby choking the passage. Surplus oil from the
rocker spindles drains on to the push-rod cups and into the push-
rod chamber; it is from this point that the il is conducted to
both the inlet and exhaust valve guides.

Magneto Chain Lubrication (1938-8). The magneto chain case
is packed with grease on assembly and subsequently at intervals
of 1000 miles a small guantity of grease should be injected through
the grease nipple provided on the outer cover.

Possible Cause of High 0il Consumption. If an A.J.5. engine
begins to run up big oil bills, suspect a choked or dirty oil filter
cartridge (Part No. STDT786). Heplace the cartridge immediately
if thorough soaking and washing in petrol does not remedy matters.

To Lubricate Speedometer. Inject about every 500 miles some
grease into the speedometer gearbox nippld. The gearbox is
located on the front brake cover plate and the nipple is sunk in
its end.
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CHAPTER 1V

OVERHAULING

Ir a machine is to be kept i i
1 is te pt in efficient condition and its i
::E?tﬁ ﬁpmr'.?m rﬁduced to the absolute minimum, itdi‘;per::a::‘
1e rider should devote some considerable ti its
periodic overhaul. Overhauls are of tw i degidbadion
: : . o types—i(1) the co :
3::;?1?1;11515}113? ordinary overhaul. A complele nucﬁ::ﬂe::
1 ertaken once every 8000 miles b
This overhaul should be treated i e Sl
: : serionsly, and the whol i
should be dismantled com Lvery righior e
pletely, Every com
eleaned, serutinized and, if s i
g » if necegsary, replaced. The engi d
gear-box must, of course, be rvemn:.;ul fi e
: : rse e the frame for thi
operation. Special poin in th al
S g hercwit.hi ts to be noted in the complete overhanl
Frame. Alinement, existence «

2 f damaged tubes, play ir i
fl:;rku, looseness of steering head, wear caused by [fl-in:;.iuéﬂé}n:ﬁ
a tin‘&ched parts, condition of enamel,

HEELS. Condition of taper roller bearin
: : et gs, truth
nlléiement., 10?!7!-!‘ .qppkcs, condition of rims, wen;' of tyr:;: :a.hI?rEa]:’
Eti;ms. Lq_:cesswe wear, cracked or broken rollers, ju'inta. 3
o mi?:'l- 0il leaks, compression leaks, main bearings, valves
A guides and tappets, overhead valve rockers, valve spﬁm,
valve seats and fiil.cﬂ'ﬂ_‘ cotters, condition of eylinder bore pist.crr]..
I:II:ston rings, p].i'l.lj" in big-end and small-end bearings, t.imiup: whee];
& l&fE’t-ﬂ and hfunr}g:a, cams, cleanliness of oilways. .
b&HEMIS. Condition of teeth on sprockets and pinions, damaged
; races, and loose parts generally, Do not forget the kick-
s %»el: and foot gear change mechanism.

S E: ::nmk ﬂ:;;t::r:;; :]1:-11111111 aldw include all contrel rods and
o L  clatch and brake linings, ete. To su
eviryth:.dn!; should be dismantled, cleanad, a.mi readjusted. Rt
mijic: o Tﬂﬁrghﬁaﬂlr{{mczi ahciulddbe ub?ndcrtukan every 1,500-2.000

: : mprise decarbonizing of the engine, valw
cl:;:;ﬂte fx:iluﬂpme;nt, adjustments of mntnﬂt-brcakexg'land ;1;:
il » valve g_nndmg, general lubrication (see previous chapt
and sundry adjustmentsa. g
L Tlmrlt from these overhauls the rider should make a point of
: putarly going over the various nuts with a spanner, Vibration
‘:r::;aiu;m]l:l?' Inm—:enq them. All working parts must also be kept
m'. 1:‘Bu ricated with oil or grease as required, and odd u.d‘usl:,—
: :.:ll:llMl teade as ‘l:.lh-ey are needed. The rider who callously Jruna

iine until ¥ something happens ” is asking for trouble and,
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moreover, will assuredly get it1 If a machine is properly over-
hauled and cleaned the owner will be amply rewarded for his pains,

Cleaning. Cleaning the machine is highly important ; it is a

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

It is most important when cleaning the enamelled parts not to rub
or brush the mud off when dry. All surfaces should be wiped over
with a leather, using plenty of water. A good polish is * IMazpole.

In the case of the chromium-plated parts, on no account use
metal polish or paste; all that is necessary is to clean them fre-
quently with a damp and soft chamois leather. If the lustre
deteriorates after soms time, apply some special  chrominm
eleaning compound.

Valve Clearances. In order that the valves ghall seat properly
at all engine temperatures it is necessary that elearances should
exist between the valve stems and the rocker arms or tappet heads,
as the case may be, when the engine is warm. The clearance should
be checked now and again with the feeler gauge on the magneto
spanner, although it is unlikely that adjustment will be required
unless the valves have been ground-in or the engine partly dis-
mantled. In the case of a new engine, however, the clearances will
increase until the engine has been thoroughly run-in. Fig. 16
illustrates the point where the clearance ghold exist () and the
means of adjustment (A) on 1932-5 8.V., O.H.V. type engines,
This clearance should, on the 1932-9 8.V, models be 004 in. and
008 in. in the case of the inlet and exhaust valves respectively
with a wcarm engine. In the case of 1932-14 O.H.V. mandels and
Models 35/6, 35/8, 35/18, 36/8, 36/18 (mechanical lubrication) the
correct inlet. and exhaust valve clearances with a warm engine
are 006 in. and -008 in. respectively. On all other 1935-0 O.HL.V.
models (1).8.) the clearance recommended with the engine cold is
the nearest approach to nil possible.

Turn the engine over until compression is felt : then raise the
exhaust lifter and turn over a trifle more until the piston is at the
top of its stroke. Before checking the clearance make quite sure
that the exhaust valve lifter is not determining in any way the
position of the exhaust valve tappet head or the rocker. There
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should be a small interval between the time when the lifter is
raised and the tappet head or the O.H.V. rocker commences
to move. If this is not
s0 the tappet foot or
t-he_taggh-. will not be
resting on its cam. If
the valve clearances are
not correct they must
be rectified. In the case
of the 5.V. engine, hold
the tappet head with a
spanner and loosen the
lock-nut ( B) below with
another spanner; now
SCrew up or unscrew the
tappet head (.4) until
the correct clearance is
obtained, and retighten
the lock-nut.

Cheek again after
tightening the nut, In
the case of the 1982-3
O0.H.V., engines, first
loosen the lock-nut | B)
which is provided for
securing the adjustable
grub screw (), adjust
the latter, check the
clearance at (€7), and
retighten., Check again
afterwards., It is worth
while adjusting the
valve clearances care.
fully, for excessive clear-
ance will produee noise
accompanied by con-
siderable loss of powaer,
while insufficient clearp-
ance may cause actual
damage to the walves,
especially the exhaust valve, as well as loss of power. In the case
of the the 1934-5 0.H.V, engines with mechanical lubrication the
valve clearance adjusters are situated at the bottom of the push-
rods, and to adjust the clearances it is necessary to telescope cach
push-rod cover, loosen lock-nmt B (Fig. 14, inset), and adjust
each hexagon A,

8

Overhead Valve Engine
Fra., 16, VaLve CLEARANCE ADIUSTMENT
(1832-3)

The four 1035 medels with D.S, lubrication have an
adjustment at the tops of the push-rods (Flg. 11)

}
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To adjust the valve clearances on the 18#55-4 LIV, models
with 1.5, lubrication it is first necessary to remowve the rocker 7554
cover by taking off the securing nuts. Then revolve the _4!l1|.;'lnc
until both valves are closed and loosen the lock-nut securing the
adjustable push-rod end. Next sceew up or unscrew the ad _iII..J!-'u'LiI.'I’J].E
push-rod end until the correct clearance is obtained (see Fig. 11),
afterwards tightening the lock-nut and checking the ulu_umm:u.
The push-rods should be just free to rotate without causing any

PO I".E‘!T' movement, 3 7
Hardened steel valve end caps ave provided on some O.H.V.

Fig, 17. Tuz AJ.5. Pusn-nop Extracron (1932-3)

engines, and when the valve clearances are correctly l“lj'-l""“"l_ it
should be possible to revolve these freely without there being
any perceptible 11]_;|au|;;|1_|_-;|_u'l.1.'1: movement. of the rockers. .

On the 1932 OH.V. engines with the entirely new type of
rocker-box there are two screwed caps immediately over the
valves and rocker arm ends. When checking the valve clearances
{see above) these eaps should be removed by applying a spanner
to the hexagons provided. The caps are provided aolely for
ingpection purposes. On 1937-8 engines the detachable valve
gpring caps are each secured by cheese head screws. 11_| the case
of all engines of recent manufacture it is extremely unpm:hi.nt-
when checking the valve clearances first to see that the piston
is at the extreme top of the compression stroke, for only in t;llu.r.
position are the tappets absolutely clear of the cam quietening
curves. This applies also when retiming the valves (on the exhaust
gtroke). When replacing the rocker-box cover, avoid excessive
tightening of the nuts because on most engines the joint is made
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with a rubber fillet, and only & reasonable pressure is needed to
provide an oil-tight joint.

Decarbonizing the Engine. After about 1500-2000 miles
the exhaust note becomes ** woolly,” instead of being a crisp
* bark,” and the engine sluggish and very prone to ** knock."
These symptoms clearly indicate that the time has arrived when
the engine must be decarbonized, that is to say, all carbon deposits
on the piston head and in the combustion chamber must be
removed after taking off the detachable cylinder head(s). Carbon
deposits, incidentally, are due to three things—il) incomplete
eombustion of fuel, (2) carbonization of road dust entering the
eylinder, (3) burnt Inbricating oil. When decarbonizing {every
alternate decarbonizing on the S.V. models) it always pays to
inspect the valve faces and seats, and grind in the valves if
neceszary amd also every alternate decarbonizing to remove the
piston and inspect the piston rings. In any case, removal of the
valves enables the combustion chamber and also the ports to be
very thoroughly cleaned. Dismantling is quite simple and
whether the engine is a single 8.V,, a twin 8.V., or an O.H.V,
model, the procedure is much the same. Owverhead valve mechan-
ism is apt to frighten some people, but actually there is nothing
in it at all. All A.JS. engines, except some 1932-6 3.40 h.p.
lightweights, have detachable cylinder heads, This greatly facili-
tates cylinder removal; there is no expert juggling required to
get it off. TFurthermore, the carbon may be removed if desired
without disturbing the evlinder at all,

Initial Preparations. In the case of Model 35-6/5 the evlinder
barrel and head are in one picce and the latter eannot therefore
be detached as on other models. Preparatory to removing the
cylinder barrel on this machine it is necessary to detach the H.T,
lead to the sparking plug, and disconnect the exhaust pipe and the
steady between the eylinder and front down tube. Remove the
steady bolt. The Amal carburettor may either be left in place
on the eylinder by removing the slides and the petrol pipe from
the base of the ifloat ehamber, or, alternatively, the carburettor
may be taken off by undoing the screw-in fastening,

If dealing with Model 35-9/9 with detachable aluminium alloy
head the only preliminary operation necessary before removing
the head is to remove the sparking plug. In the ease of the twin
eylinder engine disconnect the H.T. leads and remove the plugs.
If the reader's mount is of the O.H.V. type, first disconnect all
fitments, such as exhaust pipe(s), earburettor slides, eylinder
steady when fitted, plug, petrol pipes, rocker-box pipe, ete., and
then proceed to remove the push-rods and rocker-box.

On Models of 0.H.V. Type. Complete removal of the petrol
tank is a necessary preliminary to decarbonizing the 1939 O.H.V.
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models, except in the case of the 250 c.c. machines, where it is
possible to decarbonize after first raising the tank, Raising of the
tank is also sofficient in the case of most pre-1939 models.
Obviously on the 5.V. machines with detachable eylinder heads
it is gquite unnecessary to disturb the tank at all.

To raise the petrol tank, first remove the petrol pipe and drain
the tank of petrol. Then remove the tank connection pipe and un-
gerew the four basge fixing bolts, Now raize the tank and slide back
on to the nose of the saddle, at the same time supporting the front
end by placing a suitable block of wood across the support bars,

Bemoval of the petrol tank on 1939 models is simple, as the
tank has heen redesigned to permit of removal without interfering
with the wiring of the panel which houses the ammeter and
lighting switch. To remove the tank, first disconnect the main
lead from the battery so as to avoeid the risk of a short cirenit.
Next remove the petrol pipe, drain the tank and remove the
connection pipe. Having done this, proceed to remove the four
base baolts and the inspection lamp from the panel. The three
serews holding the panel to the tank can then be taken out and
the tank itself lifted away. While doing this, pass the panel
through the slot between the two halves of the tank.

Push-rod Removal. To remove the push-rods on 19832-3
O.H.V. engines the special extractor tool illustrated in Fig, 17 must
be used after shortening the two covers by undoing the lock-nuts
and telescoping them. The end of the tool iz arranged to fit over
the rocker adjusting screw (Fig. 17) in such & way that by pressing
the tool handle down it compresses the valve spring. Press down
on this tool and seize the base of the push-rod tube with the other
hand, The push-rods may then be withdrawn by lifting their
hollow cups off the tappets complete with cpvers, The rocker-box
should now be removed.

On 1934-9 0.1V, engines the extractor tool mentioned cannot
be used and removal of the push-rods is8 not & necessary prelimin-
ary to rocker-box removal. All that is necessary is to unscrew the
lower push-rod cover tube nuts (where fitted) and telescope the
tubes by forcing the bottom portion upwards. On 1937-9 models,
remove the detachable valve spring caps.

Rocker-box Removal (1932-3). To remove the rocker-box for
the purpose of giving access to eylinder removal, the lock-nuts
at the top and bottom of the push-rod covers will, of course, have
to be dealt with as just described. Next unscrew the four pins
holding down the rocker-box. The two pins at the right or push-
rod side of the rocker-box need only be unscrewed until they are
free, but those nearest to the valves must be withdrawn entirely.
The rocker-box can now be drawn off the eylinder head from the
right side.
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Rocker-box Removal (1934-8). After telescoping the push-rod
covers (used on some 1934-5 models), rotate the engine until both
valves are closed and then unscrew the four bolts which secure

the rocker-box assembly,

The rocker-box can then be lifted off together with the push-

rods and covers.

(Frowm " The Mokor Cgefa™)

Fra, 18. Tue 1039 O.H.V. Cruxper HeAD axD Roogmnk-nox

Note the method of valve enclosure, the upper push-rod adjustment, and the
neat rocker-box with Hallite washer

RﬂnkﬂrThux Removal (1989). Unscrew the four bolts which
pass vertically downwards through the rocker-box and lift the
lill'.-lrl'_‘l' off. A Hallite washer is fitted between the rocker-box and
n'.}.'llu:lt:r head and care must be taken not to damage this, other-
wise oil leakage will result. On the 1939 engines the push-rod
covers do not extend to the rocker-box and are removed with the

cylinder head (see below). After removing the rocker-box with-
draw both push-rods.
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Removing Cylinder Head, Next remove the bolts or nuts hold-
ing down the head, and remove the latter. Care should be taken
to relieve the pressure evenly on both sides while untensioning the
balts, The head can then be removed by lifting it off the cylinder
barrel. No difficulty should be experienced in breaking the joint
by hand pressure only. Afterwards cover up the cylinder bore
with a rag. Avoid scratching the cylinder head or the gasket,
and be most careful not to lose the small hardened steel valve
stern caps where fitted.

If during evlinder head removal the fixing nuts or bolts are
found to have a dry, rusty appearance, they should be scaked
with paraffin before applying the spanner. The copper or copper
and asbestos washer should be thoroughly cleaned on both sides
and deposited in a safe place, and the same applies to the rocker-
box. To facilitate subsequent reassembly, the rocker-box end
cover should be remowved, if this has not already been done. It
is also a good plan to smear some graphite paste on the threads
of the evlinder head bolts or studs.

On 1939 Engines. The eylinder head (see Fig. 18) should be
removed with the push-rod cover tubes attached at their upper
ends to the head. The two one-piece covers are sandwiched
between the head and the top face of the crankease, oil leakage
being prevented by a composition joint at the top and a rubber
gland (like an umbrella rubber ring) joint at the bottom. If
these joints should be damaged, immediate renewal should be
made.

Drawing off Cylinder Barrel. Undo the base nuts. It is then
a simple matter to draw off the cylinder barrel. When doing this
the engine should be turned over until the piston is at the lowest
position of its stroke, and the barrel gently slid off, care being
required to prevent the loose piston ?ﬂ-uiﬂg sharply apgainst
the connecting-rod which might damage or distort the piston
gkirt, Be careful with the cylinder base washer,

It should be noted that on the Big Twin one of the cylinder
barrel retaining nuts is inside the valve chest and on this model
it is necessary to remove the inlet manifold before the cylinders
can be withdrawn.

Having removed the cylinder, wrap a clean rag round under-
neath the piston, so as not to allow dirt or foreign matter to
enter the erankeaze. Hemember, that should you by some mis-
chanee allow even the smallest article to fall into the crankcase
{which the author confesses to having done once) it may be
necessary to take the engine right out of the frame in order to
extract the offending article. Anyway, flshing for a small nut
with a piece of wire is at the best of times depressing, especially
on a fine afterncon! Before actually starting to remove any
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carbon the piston should be be taken off. It is desirable to mark
the interior of the piston to ensure its correct replacement.

Piston Removal. Decarbonizing can be carried out without
removing the piston, but each alternate occasion it is advizable to
remove the piston so that the ring grooves can be cleaned. On all
A.J.8. engines the gudgeon-pin is of the “floating” type, and is
gecured in position by two small retaining springs, one on each side.
These springs {it into recessed rings in the piston bosses, and to be
withdrawn the ends must be squeezed together with a pair of
small round nose pliers, Afterwards the gudgeon-pin mayv be
pushed out from the driving or timing side. The piston can then
be removed from the connecting-rod. On replacing, see that the
gplit om the skirt faces to the front and on a Big Twin see thai
there is no possibility of the twa pistons being interchanged.

Removing the Valves. WValves of the gide-by-side type can be
removed, if desived, without disturbing the eylinder. Take off the
valve chest cover and the valve caps in
the case of & 35-0,5 engine, or remove the
eylinder head in the case of other engines
and place the hooked end of a proprieta ry
valve spring compressor such as the Terey
illustrated in Fig. 19 on the top of the
valve and the forked end over the lower
valve spring cap. Then exert sufficient
leverage to lift the valve spring to allow
the split collet to be withdrawn, The
valve can then be pushed up and drawn
out of the head. Remove the other valve
similarly. Remember that side valves are readily removed with
the eylinder in situ and a stout screwdriver can be nsed

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 (see Fig. 20) to be used. Thiz is a
clamp-like tool for extracting the valves readily. For portability
the tool is made to fold up. Unfold it and place the end opposite
the screw over the upper valve spring cap in the manner illus-
trated on the next page. serew up until the point of the screw presses
inside the hollow of the valve head., Hold the cylinder head firmly,
keep screwing, and it will be found that the spring is compressed.
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
operation for each valve. When removing valves, note where they
come from and replace them in the same order. The valves are
interchangeable on some engines, but it is best never to change
them about, as different steel is used.

Removing the Carbon. Procure an old serew-driver, or similar

Fra. 19. Terry Varve
SPRING COMPREESSOR FOIL
5.Y. Excixgs

the AJS/Matchless Egroups - do not resell

|
L ;

.

OVERHAULING 41

tool, and scrape off all carbon from the piston ]m:n.dl. If “1:._1!?
done with the piston not removed be careful not to T.tlmhi" T
gtrain on the connecting-rod. The piston may I_,lm:_l 1{11.,] po ?L{m
with very fine emery cloth, but do not touch the Hli]!’-h of the p s]m{
at all. With alominium pistons the use of emery -.-I.utllluj
advised, and if nsed great care must tfuu taken to remoy r:_ z; i -IITT:
particles. If the deposit is very hard it may be n_q-m*sfu:y 0 "'\i:\:-
the piston to soak in paraffin in order to soften the carbon, I

Fraz, 20, TEe AJ.8. OvERHEAD VaLve EXTRACTOR
] | i itak Kl englnes, 1T no
Tl actor shown (price Gs. 6A.) s onsuitable for THH i - .
.!J}Irilu-?ql|lr~|ls I_:_\'_|:|_||_|:r||'-_| IE.IE|_||||l i piece of wonl Lo 1|:1 the eomilsastion |'|II.I:IIr|'I :I'j
|||.|.|||.-;| ].ru--\-h down on the valyve spring caps with a apanner or other too

gerape off all deposits in the cylinder Jh":'hl, being 1!1-11'!‘1'!1% nob l.”f
scratch deeply the walls of the combnstion i'I_LFLﬂIln‘I' during -EIH‘
operation. Ineidentally, it should be mentioned that E:m. on
deposits form less rapidly on smooth surfaces, and t-l:m‘:'trllalrﬂ Illt-ilf'-
worth doing the job thoroughly. On no aceount use emery cloth
ur, indeed, any abrasive on either the combustion chamber ul:
eylinder walls. Any abrasive IF:'L.L'HJ.':J.I:'EIL left :..v:mlql CANGE Very
serious damage in the event of their ﬂm‘h:ﬂ-gltlleﬂr way boetween the
piston and eylinder. Chip off all dlepﬂﬁltﬂ- around the ':LI'II].‘IH:
pockets and the ports, afterwards wiping all surfaces over with a
elean rag elightly damped with paraffin.
4={T.5312)
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_Grinding-in the Valves. Should the valves or valve seats show
signs of ** pitting,” the valves will have to be ground-in. This
requires considerable patience and eare. Wa will deal first with
the 8.V. type of engine. Stuff a rag into the combustion chamber
or eylinder to prevent dirt getting in, and then, if removed, place
the cylinder firmly on a bench with wvalve seats uppermost,
The best preparation for valve-grinding is a compound such as
Richford’s (supplied in two grades, coarse and fine).

Smear the valve face lightly with some of the coarse carbor-
undum paste, and insert the valve on its seat, Only use a little
of the compound at a time, Now oscillate the valve repeatedly

J,

&

Fra, 21, Usrse AuJ.8. Varve Griwpisa Toor

Un 8.Y. engines with detachable heads not housing the i i
g v valves grinding-
]In :I_r.ur'a not necesaltate eylinder removal, but enre should b taken to m?'l‘iE‘\'
down the tappet beads o few turns to eonsure the valves seating with
piston on T.D,0C,

un.der maoderate pressure with the aid of a screw-driver or a screw-
dnveF blade gripped in a brace. Tift the valve at intervals, and
tur_n it round a few degrees before dropping it again. Remove it
:El:t- intervals, wipe and inspect the face. If there are still signa 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. Tt is a refinement to finish off with a fine
gt‘.‘ﬂ.:le‘ uflahraaive, or even with rouge or metal polish. After
grinding-in both valves, carefully remove every particle of abra-

sive from the eylinder head. Never attempt to grind-in a very

badly pitted valve; it should be 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

T Ty BT S i | e
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in the valve becoming ' pocketed,"” with consequent loss of power,
A light spring under the valve will assist grinding-in.

Grinding-in overhead type walves is very similar to the pro-
eedure deseribed above ; but, of course, the valves, instead of
being pressed down upon their seats, have to be pulled up against
them. For this purpose a special tool is obtainable.

Having ground-in the valves and thoroughly cleaned out all
dirt: and abrasive, as well as any fluff on the valve seats, procesd
to replace the valves and valve springs, together with the valve
caps in the case of 3-49 h.p. lightweight Models 32-6/5. When
replacing valve caps, smear a jointing mediom, such as * Metales-
tine,” on the threads, also see that all copper-ashestos washers are
in sound condition. Valves should be replaced in their correct
places. The colour of the steel usually indicates which is the
exhaust valve. As a rule this valve is rather blue. If it is greatly
discoloured it is a sign of overheating having oceurred.

Examining and Removing Piston Rings. The piston rings are
the main guard of the compression. They must, therelore, be
full of spring, free in their grooves, and set with their zlots equally
spaced round the piston to maintain compression. If all the rings
are bright all the way round they are £
obviously being polished against the
eylinder walls, and are perfect, and
should be left alone. 1f, on the other
hand, they are dull or stained at some
points, they are not in proper con-
tact with the walls of the cylinder.
Perhaps they are stuck in their
grooves with burnt oil, and will fune-
tion properly if the grooves are
cleaned., If vertically loose in their
grooves or very badly marked, the
rings must be renewed. Piston rings
are of cast iron, and being of very
small seetion must be handled very,
very cavefully. If not, they will cer-
tainly be broken. They cannot safely Fig. 22 How ro REmove
be opened out wider than will allow % Flerox Hivas
them to ?ll[} over the crown of the :"ﬁﬁﬁwﬁn'l’mh‘:mﬁcﬁfﬂf
piston. Therefore, to put them on or apecial tool available
remove them requires the insertion of
small strips of metal, about } in. wide, which are placed in the
manner illustrated by Fig. 22. When fitting new piston rings,
thoroughly clean the grooves into which they iit, as any deposit
left at the back of new rings forces them out, and makes therm
too tight a fit. Paraffin usually loosens stuck piston rings. Piston

Thir Pieces of Stesl,
W e

FPiston
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rings are made to very accurate dimensi ik i
: a - nsions, and it is ver
E;T'l::ﬁs-wmnsz:l;:f;ﬂhti fit nEeraize or undersize rings Enil):;ds
¥ ; ‘ at you are doing. Lapping-in oversi i
rings is a skilful job, and unless the slot, si gl i
the rings will not function well i T
the ll, and may even prodn i
seizure.” Therefore, alwavs ’usu iston ri bt
of A L8, manufacture. On O H.vV aties e e e o e
Al cture, LY. engines of 350 c.e. the o
slot sizes are -006 in, for the top ri i : oo
; : e top ring, -006 in, for th iddle ri
and 004 in. for the bottom ring, Fop® et
f . * 250 e.c. and 500 i
deduct -001 in. or add 001 i Tatiectl i Gt
e . z n. respectively, All pisto i
with three rings, the bott i e . il
. ] i y om ring being extra wide
engines to allow of a scraper i a i el
considerable mileage, 0N PRt dauine e i
nirﬁﬁgﬂ prl:l‘l.'i-rlﬂf? .':Ef{m;:lfg'} 1 1'93?_0 gl e
L o Page so). A mipple is also provided to lubri-
cate the upper ball joints of the pu £ the
) : ; sh-rods. In the cent f
cover will be found a * 'l‘ecale-mlit A Bl
: ] . grease pun nipple,
o ;?;pr }:;th?ujj’;i’u 'aI;I:le.H: E}E'&;ﬁ valves closed, be furmd?hmugh this
nipple, e il automatieally find its wav to {} twn
Joints. Tt is important when this iz bei . P
t B ta . eing done that both valves
:;’EI:EI;;J:}I{EHEI pit:mtmn. If the inspection cover is reu::-]rvec;ﬂg;i
aken to see that the two coil spri i insi
the rocker spindles, are not lost. i o el
roc] ; ; . These eoil spri i
the inside of the m::w-:- and have thei s a
s T, 1ave the ; i i
end of l'_hf' hollow mrrkq:r sgpindle. R e 2
l:.hflgﬂ;?fe E{EIF a?luz.g'idﬂ ﬂf g}rlir;ﬂar. Rain and heat soon make
ir-cooled eyxlinder look red and t; i
does not affect the runnin i o e
g but does not improve th
of the machine, and to a ver o Pt
i ¥ small extent reduces heat radiats
To remedy this the cylinder head i il
and the eylinder radiating f
should be cleaned with a stiff by in R
. sh soaked in parafii d
wards painted with evlinder black - s e
compounds on the market, T s Ml Bl
Sparking Plug. Oceasi
3 scasionally clean the sparking pl ‘i
E-e‘l_;:ﬂl a?d serape the electrode points lightly wift.h a,shga.r[;: lgllic‘;c:tlj
hzl-ghgi;m;?;&g' ‘t;;}ml;ng t;lr'm Eap between them, which should
: in. agdyno ™ and magneto ignit d 025 i
with coil ignition ("020 in., K.L.G ket
.y Ko LuGr ). The reach of the plug is of im-
i:::rit:u.t;:;;: e;;]‘-.lfl n;:a,rkl_?g Plug should be frequently iisp::cljﬁ-md
ible to oiling-up, especially duri ing-in
pcr:ud umi”aﬂ,{nr l]ulrfl:—l‘hl:jlt'imi.lli; o L-:zhorij}lg. N e
An excellent gadget for quick plug cleanin i
e : ol g consists of a me
:;?:;1 1 :__:'I:r [HJT:lLulE}"mg petrol and steel wires., The plug is sc:zuiihezlt
18 an 1en vigorously shaken until clear H o :
congiderable intervals it iz wise i - el
‘ vals /o dismantle the plug and cle
it thoroughly, which is not really possible withoui miium-ing t.T::-
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insulated electrode of the plug from its shell. When dismantling,
firat unscrew the gland nut with a plug detacher or else with a
box spanmer. On no account squeeze the body in a viee, Al
metal parts should be seraped with a knife and then wiped over
with a rag damped with petrol. Do not serape the insulation, but
clean internally and externally with a petrol-damped rag. After
cleaning the eomponents, polish the electrode points with some
fine emery paper and reassemble, taking care to retighten the
gland nut securely and to see that there is no grit between the
insulator and metal body. Also make sure that the small internal
copper washer is correctly fitted so as to give a gas-tight joint.
Finally, check the gap, examine the external copper washer, and
clean the threads,

Suitable Plugs for A.J.8. Engines. Lodge and K.L.G. plugs
both give excellent service. On all 1939 8.V, engines a Lodge C14
plug is fitted, while on the OLUFL Y. engines a Lodge 53 is standard.
Both types have a 14 mm. thread which has been used on all 1938
models onwards, The Lodge HS3 18 designed for consistently
fast road work, but the H14 (fitted in 1938) will be found satis-
factory also. Suitable plugs (14 mm.) in the K.L.G. range are
the 777 for 8.V. engines and the 831 for O.H.V. engines. Owners
of earlier A.J.8."s requiring an 18 mm. plug should fit a Lodge 1
or 4 K.L.G. K55 f

Reassembly of Engine. After thorough decarbonizing, the
engine may be reassembled. Cave should be taken to replace all
paper washers and O, and A. or soft copper washers if fitted ; any
damaged washers should be at once renewed when reassembling
the engine.

On O.HLV. engines having a soft copper eylinder head pasket
if signs of leakage are observed it is advisdble to anneal the gasket
before replacing it. To do this, heat it to a dull red and then
suddenly plunge it into cold water. It is not neceszary and not
advisable to n2e any form of jointing compound where a cylinder
head gasket is provided.

The piston should be oiled before being attached to the connect-
ing rod with the gudgeon pin, It must be replaced the same way
round as taken off with the rings properly spaced. Do not forget
the retaining springs. These must be a snug fit, Hold the cylinder
in the front angle of the frame, and place the piston a little before
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 cyvlinder

on early models remember that it must be tightened down before
the steady is again attached to the down tube. When the cylinder
has been Anally tightened down, then the stay of the steady can be
adjusted so that the pin passes through the clip on the down tube
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and eye of the stay without force. The rest of the azsembly i=
quite straightforward. There are three points to be noted, however:
(1} Be careful to tighten all eylinder and cylinder head nuts
and bolts evenly, They should be tightened finger-tight. first and
then done up in a diagonal order 1 of a turn each until all are
quite tight; (2) see that the overhead valve rocker bearings are
lubricated ; (3) make certain that the hardened steel caps on the
ends of the valve stems are properly replaced and that the valve
clearances are correct (page 33). Before replacing the rocker-box
on the O.H.V. engines it is advisable to remove the cover plate
s0 as to verify that the O.H. rocker ends properly enter the
cupped push-rod ends. Be sure push-rods engage tappets.

After assembly, test the engine compression by trying to pull
the rear wheel over with top gear engaged and throttle open. Do
not stand on the kickstarter, as this may strain the gear-box
layshaft bearings. It should offer powerful resistance for several
seconds on full compression. But bear in mind that the com-
pression will improve still further when the oil has circulated
again throughout the engine, and the valves and piston rings have
rebedded themselves again, The machine is now ready for the
voad again, but before Pulling it on “active service" warm up the
engine and then check over the varions nuts and bolts (especially
the eylinder head baolts), tightening those which are found to
“give” to a spanner.

Carburettor Fitting, A1l 1932-0 machines, except a few, have
flanged fitting carburettors, and if the carburettor is removed
great care must be taken to ensure on refitting an absolutely air-
tight joint. If the washer is damaged fit a new one at once or
the bad joint will result in air leaks and erratic running of the
engine, )

Engine Lubrication. Full particulars concerning engine lubri-
cation will be found on pages 16-25,

Care of Lucas Magneto. The Lucas magneto is provided with
ball bearings throughout, which are packed with grease befope
leaving the manufacturers. Fresh lubricant should not be required
under normal circumstances before some 12,000 miles (soe page 25).

The contacts of the contact-breaker should be examined on
@ new machine after the first 100 miles, again after 300 miles
and subsequently about every 1000 miles, and, if the " break,"
with the contacts full open, should be considerably more or
less than will just hold a 12 thou' blade of a feeler gauge, they
should be adjusted. Too great a gap will advance the timing.
A special magneto spanner is provided, which includes a Eauge
for checking the “break.” It is unnecessary Lo remove the con-
tact-breaker to make this adjustment. Al that is necessary is to
revolve the engine until the contacts are wide oper, slacken the
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nut securing the fixed contact serew and then adjust the screw
until the correct gap is obtained.

If it becomes necessary to take a ring cam type contact-breaker
o, unserew the long taper fixing screw, and withdraw 1.-I11;: contack-
breaker bodily. The contacts only need attention at long intervals,
and the reader should not interfere unnecessarily with them.
The sontact points must only be dressed with a fine carborundom
stone or emery cloth if the surfaces have become at all pitted,
and then the least possible amount taken off. The greatest care
must be exercised. Always keep the contact-breaker serupulously

CONTACT
BREAKER
SECURING SCREW

AR
i\

) A
SCREW CARRYING| BN
LUBRICATION WICK ¢ 1,:_'}| ]
SCREW SECURING 'ﬁl\ M
CONTACT BREAKER \Y -
SPRING

Fro. 23, Tue Looas Faoce Cam Tyre CONTAOCT-BREAKER

]
This eontact-breaker {s fitted on all present magnetos, but (8 not used on
the " Magdynos '

clean and free from oil. To remove the rocker arm, proceed as
deseribed on page 50. When replacing the contact-breaker, be
sure that the projecting key on the tapered portion of the contact-
breaker base engages the key-way cut in the armature spindle,
otherwise the timing of the magneto will be upset. Also, when
tightening the fixing screw, be most careful not to use excessive
force. Lubrication bas been already dealt with on page 25.

All recent Lucas magnetos have a face cam type contact-
breaker (Fig. 23), and in order to clean and dress the contacts
the spring arm earryving the moving contact should be removed
by withdrawing the fixing screw. When replacing the arm, make
certain that the small backing spring is fitted in iis original
position, i.c. immediately beneath the securing screw and spring
washer, with the bent portion facing outwards.
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The moulding of the H.T. pick-up should occasionally be
cleaned with a dry cloth and the pick-up brush should be exam-
ined. The brush should move freely in its holder and bed down
on to the track of the slip-ring. Avoid undue stretching of the
brush spring.

It will prevent misfiring and render starting easier if the slip-
ring is cleaned occasionally. This is done by taking off the H.T,

ATING SPRING

CONTACTS

SECURING
SCREW NUT

Fiz. 24, Te Lucas Riso Caym Tyre CONTACT-BREAKER

This design iz provided on prosent ' Magdynos "' and has been used on
IH3E-T pattern magnetos

terminal and, while the magneto is being revolved by slowly turn-
ing the engine over, inserting a lead pencil, the end of which is
covered with a clean rag moistened with petrol. The peneil
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
mstrument to the makers for repair.,

When Ignition Trouble is Suspected. Before interfering with the
magneto verify that the sparking plug, the cable, and connections
are correct. If these are in order turn the engine over slowly and
watch if the contact breaker arm works properly. This is bedded
in a fibre insulating bush, and in moist weather there is an ocea-
sional danger of the material swelling. If this happens prise the
rocker arm off its bearings and clean the pin on which it works
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with fine emery cloth, and smear a very small quantity of oil on
it before replacing. Do not take the magneto to pleces needlessly.
It is casily possible to damage it.

Care of * Magdyno ? (Iznition Unit). Little attention is re-
quired (for maintenance of dynamo unit, see page 77), and if any
gerious trouble arises it is best to return the instrument to the
makers for attention. Never attempt to remove the armature.

The contact points in the contact-breaker should be keph
adjusted so that they open to an extent equal to the thickness

LOCATING SPRING

ROCKER ARM

(Jotepl Luesas, Lid.)

Fig. 25. Spowixe “Macpyxo' CONTACT-BREAKER AND Merson
oF REMoviza THE RockeEr ApM FoR POLISHMING THE CONTACTS

of the gauge on the magneto spanner (012 in.). One of the con-
tacts (Fig. 24) will be found to be adjustable, and care must he
taken to slacken the lokk-nut before attempting to adjust _thu.
contact. The contact-breaker is designed to run without lubrica-
tion, and, except for very occasionally putting a spot of il on
the wick, if dry, to prevent wear of the fibre heel of the rocker
arm, no lubrication is necessary (see page 25).

Oeccasionally, if the machine has been kept in a damp place,
the fibre bush on which the rocker arm works will swell and cause
the arm to stick causing irregular firing of the engine. If the
contacts remain permanently open the engine cannot be started,
for no spark at the plug can occur. The best cure is to remove
the contact-breaker and rocker (see below) and rub the whole
of the inside of the rocker bush with the head of a live s-l?.ﬁ:-t.}f
mateh, which is usually sufficient to effect a cure. In exceptional
eages something rougher may be needed.

The contact points themselves must be kept serupulously
clean. On examination after a big mileage the contacts may be
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found to have irregular and dull surfaces due to burni
{;Ily if the contacts have not been kept clean and properly ad-
justed), and if such is found to be the case it is necessary to polish
them up, otherwise misfiring and rapid deterioration of the con-
tacts will inevitably follow. To polish up the contacts, use a
fine carborundum stone or emery eloth (do not use a fila) and with
t-hﬂ.{‘.flrltnﬂpl:t-bl‘ﬂﬂkﬁl' and rocker arm removed polish the contacts
until all pitting is removed and the contact surfaces are bright
all over. Be careful to keep the surfaces “square” as well as
uniform. To remove the contact-breaker and rocker arm procesd
as follows— ;
Withdraw the contact-breaker from its housing by unscrewing
the hexagon-headed serew (Fig. 24) in the centre by means of
the magneto spanner. The complete contact-breaker can then be
pulled off the tapered end of the armature to which it is kayad.
Next push aside the locating spring and with the magneto spanner
prise off the rocker arm from its bearings as shown in Fig. 25
After polishing the contacts wipe away all traces of dirt and met.ﬂ.i
dust with a rag moistened in petrol. When refitting the contact-
hmnkq:-r be very eareful to see that it engages the key-way on the
end of the armature properly, otherwise the igni‘rainﬁ timing may
be upaet. ;
- Oceasionally remove the H.T. pick-up (there are two on the Big
I"-u:-:n} and examine the carbon brush. 1t should work freely in ita
guide and not be unduly worn. ‘When examining the brush avoid
stretching the pick-up brush spring unduly, or a new one will he

required. Renew both the brush and spring if t

. ne hey are in ques-
tionable condition. Also accasinn ally clean the slip ring l.r'uc'::l and

!I'hll'lgEl-.'a by inserting a small rag wrapped around a pencil through
the plc!{vup hole and slowly revolving the engine. Little attention
is required in regard to lubrication of the armature bearings and
this is referred to on page 25,

The Miller Contact-breaker (Coil Ignition). Oeeasionally
remove the moulded cover and inspeet the contact-breaker which
is fitted on the timing case of coil ignition models. The Miller
contact-breaker is somewhat different to the Lucas contact-
jnnmker. There is an adjustable contact point attached to an
ms_uiated terminal post: and a second contact, fixed to an
uninsulated lever on which is a pad, which presses flrmly on a cam
fixed to the exhaust eamshaft, Every two engine revolutions,
the lever pad coming upon the raized portion of the cam, eauses
the contacts to open momentarily. During the remaining period
of the cam’s rotation, the cam leaves the pad, and this allows the
contacts to meet and close the primary coil eireuit. The contacts
should be pressed firmly together by means of the spring. Binding
at the pivot-pin bearing will weaken this pressure and prevent
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the smart make-and-break so essential for satisfactory results,
To obviate this, occasional lubrication is necessary. The cam
should be smeared lightly with vaseline and the rocker-arm
bearing pin, if tight, should be oiled slightly.

About every 1000 miles the contact-breaker cover Hl:-lnuld hE
removed, and the eontacts should be examined and _I;.he brt:-,&‘-
checked with a feeler gauge. This should be 018 in. to 02 in.
If the clearance is excessive, the timing will b.e advanced, and
the primary cireuit will not remain closed sul‘ﬁ:guant.l].r long. DMis-
firing of some kind will probably occur. Pm:ndcd t:lle contacts
are kept clean and free from oil, adjustment is required only at
long intervals. If adjustment is required, rotate It-he engine slowly
until the points ave fully open; and then, using the magneto
gpanner, slacken the lock-nut and rotate the ﬁx::itl_ uunt.aQt BOTEW
by its hexagonal head until the correct “break" is n'qtmned, ans
indicated by a suitable fecler gauge. Afterwards I'&t-llglllﬁﬂ the
lock-nut. Check the “break” after the first 11;!1}--3[30 miles.

If examination reveals that the contacts, instead of having &
grev-frosted appearance, are burned or blackened {jluc to the
prcﬂ.'ienm.- of dirt or oil), it is advisable to clean them with very firne
smery cloth and afterwards wipe over with a cloth dlampml in
petrol. Every teace of dirt and oil must be removed. Should the
contact surfaces be pitted and uneven, it is necessary to true them
up with a fine carborundum stone. Only the l.\lﬂ.}'cst. amonnt "—.'f
metal must be removed, and it will greatly facilitate matters if
the contact-breaker mechanism be firstly taken off the timing-
Gass COVEr. . s

Re-timing the Ignition (1932-6 Single-cylinder M{_ﬂlﬁuls with
Mechanical Lubrication). 1f the magneto or “ Magdyno™ has been
remaoved from the machine, or the drive distuf'h::'d, it will II.H}
necessary to see that it istre-timed correctly after it is ’.ﬁhbm.l again,
The engine magneto driving sprocket is secured to its sh:a.ft by
means of eastellations, which render wrong E&[}Ium-::mpt. impos-
sible. The sprocket on the armature ghaft of the magneto s supplied
with a Vernier timing adjustment (see Fig. 26), which allows a very
accurate and certain method of fixing the drive after I:_,!m ‘3:‘:'”?“1'
getting has been arrived at. 'The setting of blusl Vernier
adjustment may at first sound a trifle complicated, but in reality

it is perfectly simple. " i

Keved to the armature shalt of the znﬂguptu or Magl!_}‘nlﬂ
is a gleeve (1) which has thirteen holes ranged ina circle. Fitting
aver a collar on this sleeve is the chain sprocket (2), which has
twelve holes similarly arranged. Now on the spm_uket on the
engine shaft and on the magneto shaft an ArTow will be found.
These must point to each other before anything else iz done, Thr‘:
first thing then in re-timing is to set these arrows so that they
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BX
ov::t;itfrgﬁebﬁ.‘:riﬂs each utl:m!'. To do this turn the engine
ovsis the i {:ut the driving sprocket is pointing directly
Lo hel s e ;n he magneto sprocket. The latter should
it C nha.ili ngers and moved a tooth backwards or for-
e i until the correct setting iz arrived at Wh
» Place the magneto sprocket on to the sleave, an:cl mts,i:
armature shaft of magneto until a
mark found punched over one of the
twelve holes on the sprocket exactl
re,c;::-:_ters with a zimilar mark on tli
outside of the sleeve collar, It will now
be found that the marked holes in
HlF;E"i-"lIE and sprocket, respectively
coincide exactly, so that all that has
t_u be done is to push the peg washer
(3) into these holes, which effectively
prm*er_:ta the sprocket from moving
from its correct setting, and t]'ght-lg
screw up the sleeve lock-nut (41, which
can be? done without fear of the tim-
ing shifting in the process, as is often
t]lm case with other methods, Set the
piston at its correet distance (given in
a later paragraph {page 54) from the
top of the compression stroke—make
sure that it is not on the exhaust stroke
With the engine in this position tuki:;
off the sleeve lock-nut on ma;gneta
sprocket, and remove peg washer., This
will now leave the armature free from
”.'0 engine drive, but still connected
{.;1.4: the t:'E]:a;'m to the engine, See t!:ﬁt-
Sk y * sprockets have their a ; ing
mﬂ}ﬁ:‘:; H:;I]IHE:;] ir:r.!:l.lr::t;om;i: énfrniu veﬂi;lm spark lever to L}nfﬁgt?tfﬁ?int:
SO ; nove the cover of contact-b
?;i::l'}r;:,;zn thetlﬁrn_mt? re till the fibre block of the mnknﬁﬁ?;zzzﬁ
e sepa';:te :h anl:ned plane of the steel segment sufficiently
it oo mr:Et points, This is the firing point, and
el i jdmﬂr‘ g5 previously referred to on the sleeve
should be ﬁxedm;.p ﬁm‘;et?;rg c;er;;ﬁzg ﬂt{:q e
nd;r:a:;n;chl;o -:ltlien;}: the timing after tighteuifg' ::;:ﬁm e
i remﬂ‘l.'::]l ;;rmlit.c:u.ud tha.tr g0 long as the sleeve (No. 1) has not
sl .Wm.q.. its position relative to the armature shaft
i t.he;-efum i ponents can be replaced exactly as taken off
e timing is unaltered. but it should be checked.

Fl‘m. 28. Tar VeErXIER
Tmvine ApsvstaesT
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very gradual, and hence the sleeve will

remain firm even with the lock-nut removed. Should the slesve
ill have to be timed in the

have to be taken off, the magneto w

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.

Retiming Ignition (Big Twins). In the case of the 1982-9 Big
Twins, the “*Magdyno' must be timed on Na. 1 evlinder, that is,
the one that fires first. This is the back cylinder and No. 1 cam
is the one farthest from the rear cylinder when looking at the
contact-breaker end (the lowest, 1937-0). The Magdyno™ chain
sprockets are both plain taper bore, and to re-time after dis-
mantling, reassemble in the nsual manner and tighten the sprocket

urely, but leave the sprocket on the

on *Magdyno " armature sec
camshaft loosely fixed. Then revolve the engine by hand until
the back piston is approximately one-quarter of an inch from the
top of the compression stroke (i.e. the stroke upwards immediately
after inlet has closed). Then with ignition lever in fully advanced
position, and camshaft sproc ket loose on shaft (the other sprocket
having been previously tightened) turn the “ Magdyno " armatura
backwards until the points are just about to break on the No. 1
cam. Holding carefully in this position, tighten up the camshaft
sprocket nut.

There are two im

The taper on the sleeve is

portant points to which the anthor would
draw attention. Firstly, do not forget to check the contact-
breaker pap before commencing to petime ; secondly, should it be
necessary to remove the sprocket from the “iagdyno” armature
for any reason, remember that it is abzolutely essential before
removing the sprocket locking nut first to detach the spring
locking ring which encircles the nut and the locking washer next
to it. i

The “Magdyno™ terminals are numbered on the body of the
instrument, and care muost be taken to see that the H.T.
leads are connected to the corresponding eylinders.

The Lucas ** Maglita.” Vernier timing is not nsed in conjunction
with the Licas ' Maglita,” fitted to 1852-3 Models TS5 and TBG
and driven by a special duplex chain off the inlet. camshaft,

To Re-time Ignition (All Coil Ignition Models). First remove
the bakelite contact-breaker cap and slacken the screw securing
the contact-breaker eam, Then with a small punch operating in one
of the slots in this cam, give a sharp but light tap. This will
loosen the cam on the taper end of the shaft to which it is fitted
Now set the piston the correet distance before T.D.C. and the
ignition lever fully advanced, after which gently turn the cam
with the fingers in an anti-clockwise direction until the contact
points are just about to part, in whieh position carefully re-tighten
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the cam fixing serew and replace the bakelite cap. It is easential,
in this ignition setting operation, to obtain exactly the preseribed
piston setting on the compression stroke, i.e. the stroke at the
top of which both valves are closed, and to cheek the contact-
breaker gap before setting the timing.

To Re-time Ignition (Models with Separate Magnetos). First
remove the outer portion of the aluminium magneto chain cover
and slack off the nut securing the lower sprocket. Then, with a
stout screwdriver, or the hooked end of a stout tyre lever, gently
lever the sprocket loose from the taper on the camshaft to which
it is attached. Then carefully turn the engine until the piston is
ab the correct distance before T.D,C., observing that it is on the
stroke at which both valves are clossd, Now fully advance the
ignition and remove the contact-breaker cap, after which gently
turn the magneto with the fingers in its ordinary direction (i.e.
counter-clockwise when looking at the sprocket end) until the
contact points are just about to break, in which position the
sprocket fixing nut must be carefully re-tightened. Needless to
add, it is of vital importance to correctly obtain the correct
piston position and to secure the chain sprocket at the exact
position at which the contact points commence to part. To find
the exact point of break, place a piece of cigarette paper between
the points and turn the magneto armature until the paper is
just released, and no more, upon a gentle pull,

1932-9 Ignition Settings. The correct procedure for retiming
the ignition on the various 1932-9 models has already been de-
scribed, and it remains to give the actual settings of the piston
before the top dead centre (B.T.D.C.) on the compression stroke
when the “break’ should occur with the spark lever fully ad-
vanced. These settings are as follows : On Models 32-5 /5, B2—4/B6,
33-4/12, 33-5/2 the spark should ocour gin. B.T.D.C. On Model
32-5/6 the setting is 7, in. B.T.D.C. On Models 32-5/8, 32-4/Bs
and 32-5/9 the correct setting is 4 in. B.T.D.C. In the case of
Maodels 35-9/12 and 35-9/16 give an advance of % in. B.T.D.C.
Give } in. in B.T.D.C, for Model 35/4; }in. B.T.D.C. for Model
85/14; and 7 in. B.T.D.C. for Models 359,22, 359,18, 36-9/8 and
35-0/26; }in. for Model 37- B/9 and Models 37 -9/2, 37-8/24,

To measure the distance which varies on different engines as
given above, the evlinder head need not be removed,

On side-valve, overhead-valve engines it is only necessary to
remove the sparking plug and gauge the distance by means of a
piece of wire inserted through the plug hole. Two marks must,
of course, be scratched on the wire, one indicating top dead centre,
and the other above it the gpark advance.

Some riders prefer to time the ignition by measuring degrees
of erankshaft rotation, and in this case a degree disc mpust be
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i ini howe-
cehaft, The anthor is of t.l:n.: u}.:umon,, |
&tm{:h:gn:ﬂtgﬁ 1:;41&1:::;15 is really *splitting hairs nﬂdmg:l:-tf
aver,m - and apt to entail a considerable amount of ]t;;
Meas i ta taken on the piston stroke are suf'ﬁcmnt!y_&.ccu.ll'_.a, o
Mﬂgmlfmemﬂmﬂ * Chain Adjustment. Examine the driving ¢ f‘;“:
ionally and, if slack, tighten it until E.hem is a Whﬁl .1: lt::;
Qmwﬂf the up;]er chain run of about } in. to $in. w 1(.1 s
m:-n?m_ ssed lightly up and down. If ul_:l:un :ulgustn-lu].rf o
cha.m{_;s t.III:Ij.m uter half ‘of the aluminium chain case should : ‘: .rr.
B e :".1“ T];mn with a spanner slacken off slightly i,h! “I ,
hﬂmmm.gdﬂw : . fixing bolts and insert a lever or :aul’Ea.kH
i ¥no' platform fixing e 6 v
tool under the front end of the platform and g

Direction of Chain Travel
Spring Link

Fra. 27, Tae Coprecr METHOD OF ijg.rm.r:ms THE
; Srpixe Lixx oN A CHAIN

i b d facing the
i i fit & apring link with the open e
It iz unsafe to 6 e tion

4 A : AFte rds
until the above-mentioned chain AR ﬂhm:;eﬂl.m‘tﬁ::. I;f it
firmly retighten the platform, fixing bolts, gre: ‘ease cover. It

ars to be dry, and finally refit the I':]““" G Saackh. o
ehould be moted that the platform, fixing bolt ne sary
c:-‘laindcr operates in slotted holes to permit of the necessary
til%:gﬂt:]eiﬁ;ig %rlunmﬁ,nm (Al D.S. Singles). On the mtﬂl:]_.g
single-eylinder models with dry sump ]'“]‘n”ttmr:l:{;naﬁg&uimmc
dynamo chain it is necessary to rotate t-he-._ d}tr:]mi e ihe bk
n;mmt-inﬁ until there is & movement of i::'lu:d y it inr the centre.
mn of the chain is lightly ]wfraaed up and ‘cl{:ti Sibask poattion,
Always check the chain whip with the chain in L & S amp bolt
To adjust the chain tension, 1l}‘5t: glacken i:he ;rynl:-Tixe m e

nd then twist the unit bodily in its meunting cloc . F both
EItt- should be noted that it is possible to check the It;ms!.nn:hmu““
the dynamo and primary chains by passing t'h_f" nﬂﬁww the
the inspection cap orifice. To release the cap unscre
Ln":lli-t:llf;:z E;igr:;‘;i.:a dynamo in its mounting a spanner fh"l!}cd.t:-{f:
lied to the flats cast on the dyname end plate. . -E“‘J; be
211:Enﬁer is provided in the tool-kit to enable this operation :

done positively, readily, and safely.
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An Essential Precaution. Owners of single-evlinder models
should mote that if for some reason removal of the dvnmmo
sprocket becomes necessary it is essential to hold the sprocket
with a spanner applied to the flats on the sprocket boss when
loosening or tightening the nut. Unless this precaution is taken,
there is risk of subjecting the dynamo armature to o bending
steain with serious consequences. Before removing the sprocket
nut, first remove the spring locking ring which encireles the nut
and the locking washer adjacent to it.

To Adjust Magneto Chain (Magneto Ignition). Tf the magneto
chain has a whip of more than about } in. when the chain is
gently pressed up and down mid-way between the chain
spraockets it should be retensioned by tilting the magneto bodily
upon the lower crankease bolt on which the magneto platform is
mounted, the upper fixing bolt holes being slotted for this purpose,
To retension the chain, first remove the chain case cover, slacken
off slightly the two erankease bolts seeuring the magneto platform
and then insert a lever or serewdriver under the top edge to foree
the back end up until correct chain tension is obtained. After-
wards securely retighten the two fixing bolts and before refitting
the chain case cover smear the chain with grease if NECessAry
(see page 20,

Engine Timing. No useful results can be obtained by tamper-
ing with the valve timing. On the contrary, 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 setting after very careful consideration, and have
marked the pinions with a dot system of identification (line marks
used 1937 onwards) to enable the setting to be always kept.
The correct valve timings in degrees of crankshaft rotation for
the single-eylinder and twin-cylinder engines are shown in Fig. 50.

To reset the valve timing after dismantling a single-cylinder
engine, proceed as follows, Rotate the engine until the mark on
the small timing pinion is in line with the centre of the inlet {rear)
camwheel bush. Then insert the inlet camwheel 8o that the mark
on it meshes with the marked tooth on the small engine piniomn.
Now rotate the engine slowly forwerds until the mark an the engine
pinion is in line with the centre of the exhaust (front) eamwhesl
bush. Finally, insert the exhaust camwhesl so that its mark is
in mesh with that on the engine pinion.

The Big Twins have a single camwhes] timing gear (Fig. 29),
and in order to obtain the correct valve timing it is enly necessary
to replace the camwheel such that its mark exactly faces the mark
on the small engine pinion. To facilitate replacement of the
camwheel the valve pressure should be taken off the eam followers
by placing bolts or pieces of metal rod (four), about 1} in. long,
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GHE OGT, WO DOTS.
SMALL TIMING WHELL

ON ENGINE SHAFT
Fio. 28, SiwoLe-cvusper Traisa Gean | 113E2-5)

The timing gear on the 100 DA, models iz slightly dillerent and Inelodes
ST EI . ot lnk base tappets (Flg, 11)

Fia, 20, Twis-cviispes Timse Gean (1932-5)

5—{T.5312)
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'I:T::::rnftn the valve spring bottom collars and the base of the valve
An unusual feature about the Big Twin engine is that the timing
gears run submerged in oil, and if the r-iminp?cuvcr iaa‘rte::::;:;?lf!;?
any purpase, a dish or some other receptacle should be used to
catoh the oil. It is unnecessary to fill the timing chest I.lﬁﬁ;re
mplumn.;x l_he cover, as & special feed is carried from the oil [J'i.l:n
to the timing gear chamber for this purpose, and after the engin!;
has been started up the ecorrect level is quickly obtained. :

TDC

IGH

BDC B8.L.C.
(a) (H)

Fra. 30. Vatve TiMine DDIAGRAME PoR AJB. Examxes

The timing shown ot (2) 18 correct for single-cvlinder & g 3
ginee _lLi:t[r with the exception of the ]ﬂ!t[-ﬁ mndels [u :!m[:::““”::‘ugﬁ
the 1936 models 5, 8, 9, 18, On these models Ui sima valve 1]|11|||u
i employed se for the corresponding 1934 models. At {5} 15 alwown
the correct valve timing for all twin-eylinder engines made in 1092
onwards, Note that timing must be checked with W14 in -.-uil.v.-;
clearance (both valves) for single- and twin=cylinder |-||ui|'1-:~.~i

To Dismantle Single-cylinder Timing Gear. The gear control
foot pedal (where fitted) should be removed. Onmachines with
magneto _i;:nit-lu-u. remove the magneto chain case cover by taking
outl the six screws. Then unscrew the nut retaining the F].p-[-u{:knr.
Lo L_hi’- magneto armature and remove the nut and the washer
behind it. By levering with a suitable tool, or using a Hiil'i](‘k{;t-
drawer, the sprocket may be taken off. Nexi unscrew the nut
(R.H. thread) securing the sprocket to the camshaft and rEMOvEe
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the nut and its washer. Having done this, remove the camshaft
aprocket similarly to the magneto armature sprocket. With
both magneto driving chain sprockets removed, take out the
five screws from the timing case and remove the cover. In the
case of the coil ignition models there is, of course, no driving chain
to remove and the timing case cover can immediately be removed
after first removing the contact-breaker and cam.

To dismantle the timing gears, unscrew the nut which retains
the small engine pinion (LUH. thread ) and remove the nut. After-
wards rotate the engine until both valves are cloged and pull
away both camwheels in turn. Then remove the small engine
pinion with a withdrawal tool or by leverage. It should be
observed that the pinion is a taper fit on the mainshaft, and i=s
located by a key. To reassemble, reverse the above procedure,
taking care not to over-tighten the nut which secures the small
engine pimion.

Maintaining Compression. If piston rings and valves are in
good condition, the only other possible sources of leakage are the
valve caps, the cylinder head joint, and the sparking plug. The
washers belonging to all these parts should be renewed as soon as
they become at all distorted or uneven, and a jointing medium
should be used when screwing up the valve caps. Test for com-
pression leakage by putting thick oil on the sides of the joints and
observing whether bubbles oceur when the engine is running,

Testing for Spark at the Plug. The accepted method of doing
this is to place a wooden-handled screw-driver with steel blade
across the terminal and just touching the cylinder fin. Now
depress the kick-starter and see if there is any sparking at the
blade tip. It is just possible that the plug insulation is defective
if the foregoing experiment produces a ' juiey ** spark, and vet
the engine refuses to fire, assuming there are no carburation
troubles. In this case take the plug out and lay it on the evlinder
head, taking care that the terminal is insulated from the eylinder,
and reconnect the F.T. lead. Now again depress the kick starter
and see if anyvthing happens, If no spark occurs now, we may take
it that the plug is faulty, and it should be scrapped.

Air Leaks in Induction System, The chief source of air leaks,
apart from leaks at induction pipe connections and carburettor,
iz at the inlet valve guide. Should this guide become badly worn
it must be renewed or the engine will ran irregularly at low speeds,
The occcasional addition of a little apper eylinder lubricant such
as * Mixtrol " undoubtedly lengthens the life of the valve guides.

Absence of Compression after Valve Grinding, Thiz 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,
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Cleaning Dirty 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
ofl before the part of the face which beds on the seat is attended
to ; otherwise the upper portion of the valve face may be damaged
and in any case it will prevent the valve head from taking a
central bearing on its seat during the operation of valve -grinding.
Such carbon is fairly easy to remove when it has been soaked in
paraffin for an hour, after which a stiff brush will scour it off.

Fra, 30, (hnn PoMr ApJvstsEeEmT (19326 MopgrLs)

The regnlator shown is s n 1932-8 models with mechanioal
Iubedeation {page 28) and a normal adfustment is to turn §he
Enob hall a turn from the folly elosed poaition

If an exhaust or inlet valve stem is discoloured, clean with some
fine emery eloth held between the thumb and forefinger,

Paper Washers. These are useful in preventing leakage, and
may be made by placing a sheet of paper over the part Tor which
the washer is intended and rubbing round the edge.

Fitting New Small End Bush. Amateurs sometimes drive out
these bushes with disastrous results. The correct procedure is as
follows : Get an old bush slightly smaller than the one which is to
be extracted and a larger one for it to fit into. An iron biolt is
then run through the connecting rod, and the two bushes placed
one on each 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 cut. A new bush may be fitted In like manner,
and if a trifle large externally can be cased off with emery cloth,
See that oil grooves are provided on the new bush.

Assembling Flywheels. Strictly speaking, a lathe and dial
indicator are required for this job, but it can be done with a vast
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amount of patience. The final test of truth is the absolute free
ronning of the wheels when the crankease is bolted up. The
alightest suspicion of binding indicates that the wheels are not
true. When the time comes for separating the flywheels in order
to fit & new big-end bearing the best plan is to forward the complete
crankease to Plumstead.

| CEAR BOX

HOLDIMG UP
A STUDS

LUBRICATOR

y T A ey
Fra, %1, Tong HeavyweiGHT BTURMEY-ARcHER GEAR-BOX [ 1D32-34)

If You Do Split the Crankease. Be very careful fivst rlw'Li Eld_mw
the oil pump plonger on the dry sump modelz, otherwise serious
damage will be caused. In order to withdraw the plunger first
remove both end eaps and also the guide screw and then push the
plunger out large end first. When n assembling, the plunger must
be replaced after the crankcase halves have 11!"1‘:I1!I bolted FAJ{,’E‘-UEET-
and before you replace the end caps you must refit the _L-:ul{lf.-_ ACTEW
with its relieved tip engaging the profiled cam groove in the
plunger. By moving the plunger to and fro while introducing
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the guide screw it is possible to find the corr
groove. The guide screw must finally be firml
_ How to Use the Foot Gear Control
There 18 one very important point which should be mentioned
and this is the need for care in avi ding the uppl[c:-t!-iun.ul's-.\'re.ssh;v
IE!"I-'E]‘.!I“.’,'(" on the foot pedal. With foot control it is vt-t;'r. easy
especially in the case of muscular individuals, to put {-:«{'uuﬁai\:{:
foree on the lever and possibly damage the L:un1l rol :nm:h-mi.e;m or
gear selectors. On no account give a violent kick to t-|u=:p|:=([u] i
steady pressure being quite sufficient, When (:hurming.g-‘ar i.,lu-
cluteh should be released and the pedal moved simultaneously wiT.-lll

¥ gerewed home,

Fio, 32,

e Traxssission Sioeg SAMSORBER

No attention [n regard to Iubrication or adjustment of the engine ahndt
shock-nbsorber is needed . ¥

a steady movement of the toe, On res

aching the end of the pedal
travel the pedal should be firmly held with the foot until the :.-IIJLL;'LL,[:;:

has been re-engaged. It is not sufficien i
e, : lent to merely kick the pe
and remove the foot when the end of the travel has I:-Eun I'I;ml:f:f::]
Primary Chain Adjustment (Burman Gear-box Models) 1o
aud just the primary chain, it is possible to swing the gear-box
bo Llll}'r on its lrm':.-Ll' pivot bolt, and to carry out this adjustment the
following instructions should be observed. Loosen pivot bolt nut

Then offside nut on the top gear-box fixing bolt must be slackened

off. In tightening the front chain fi
: 3 rst slack off the nut

!I.dj":-]-fffj bolt nearest the engine and turn the nut fa.t-blws-;'}'rtrl;:
}-EJH engine clockwise, until a correet chain tension is obtained
!r_-'usl;s:l:tnm t-luls. remove the small inspection dise on the chuin-.
cover; the tension of the chain can then be felt with the lingers
1. to §in. up-and-down
nsion has been arrived at
nut nearest the engine on the adjuster and alm;

It is most important to leave about { in,
movement. When the correct chain te
re-tighten the

ect location of the

Without Cansing Damage.
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the gear-box fixing bolts, Always adjust the primary chain
hefore the secondary, and after making an adjustment check and
if necessary adjust the gear control,

Adjusting the Primary Chain (Sturmey-Archer Gear-box Models ).
To adjust the chain slack off the nuts on top of bracket and slide
the box bodily backwards by means of the adjusting bolt the
necessary amount. It is important that the nuls are screwed
tightly again after adjustment. The chain should be adjusted,
and kept adjusted, so that the bottom run of the chain (visible
on detaching the oil-bath inspection cover) can be pressed down
in the centre with the finger about § in. to §in. After primary
chain adjustment it is usually necessary slightly to alter the adjust-
ment of the gear control, as described below,

Adjustment of Rear Chain., On all 1932-8 models, adjustment
of the rear chain is obtained by sliding the rear wheel bodily
backwards in the slotted fork ends. To adjust, fivst slack off the
nuts on each side of wheel axle and screw the adjuster bolt in
each fork end to exactly the same extent, taking care to leave
the wheel in correct alinement (see page 74). It may be found
that moving the wheel back will cause the rear brake to bind.
This possibility should not be overlooked, and the necessary
adjustment is easily made by means of the brake rod adjustment.
The correct adjustment for the rear chain should allow a move-
ment of § in. to § in, as the chain is lightly pressed up and down
midway between the sprockets. It should be noted that it is
advizable to check and if necessary adjust the tension of the
primary chain before dealing with the secondary, For shortening
a chain, a rivet extractor (price 5s. 6d.) can be obtained from
Messrs., A.J.8, Motor Cycles.

In the case of machines with guickly detachable wheels (abowve
450 c.c.) it i8 necessary when slackening the wheel spindle nuts
E]n-pumnufy to chain adjustment also to slacken the large nut
gsecuring the brake drum dummy spindle. Both nuts are on the
near side and concentric to cach other,

Gear Control Adjustment (Hand). The Sturmey-Archer and
Burman gear-boxes have a system of internal indexing of the
various gear positions which makes adjustment of the gear control
very simple,

To check the gear eontrol adjustment on hand control models
proceed as follows: Place the machine on the stand and remove
the split pin from the top gear rod yoke end pin (i.e. the pin which
passes through the end of the gear lever). Also at the same time
glack off the logk-nut securing this top gear rod yoke end. Now
place the gear lever into third gear position, and after removing
the top yoke end pin from which split pin has already been with-
drawn, lightly alternatively pull and push the gear rod by hand
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in order to feel the action of the gear-box internal spring indexing
plunger. As the sliding gears move either side of the correct third
gear position the resistance of the gpring plunger will be plainly
felt, and the exact position at which this plunger is in full engage-
ment with the third gear notch must be accurately and definitely
found. Having established this correct position, offer up the
gear rod to gear lever, which latter must, of course, be in the third
gear position, in the case of four-speed models (second gear
position on three-speed models) and serew the top yoke end up or
down as the need may be until the pin can be quite freely inserted.
Before locking the yoke end into position, it is advisable to again

KEY TO FIG. 33

13 = Layshaft third gear (keyed)
14 = Mainshaft K_2, pinfon

L = Muinshaft (splined)
2 = Layahaft (splined)
§ = Clutch sprocket

15 = Clutch astusting lever

da = Cluteh shock-absorber 16 = Cluteh cable adjnstment

4 = GearboX sprocket 17 Cluteh opersting plunger

5 = Malinshaft fowucth gear 18 = Clutch adfuster serew and locknnd
A4 = Malnshaft sloave 1 = Cluteh spring plate

6 = Mainshaft second (sliding) gear 20 = Clutch aprings
Ba = Groove for striking fork 21 Cluteh spring e

7 = Muinshaft first (aliling) genr 22w Cluteh spring a:Lrumn-r

8 = Mainshaft third gear 23 = Cluteh centre

9 = Layshaft driving pinfon {keyed) 24 = Clutch disked back-plate
I0 = Layshnft socond gear 20 = Cluteh friction insert plates
11 = Layshaft elutch 26 = Clutch-driven stecl plates
1% = Layshaft first gear Ll

Waorm spesdometer drive

obtain by hand the exact position
seribed, and check the rod length
the yoke end may be secured by means of its lock-nut and the pin
refitted. It must be understood that if the correct adjustment is
obtained for the third gear all the remaining gears will also ha
correct: as regards rod adjustment.
Attention to Clutch (Sturmey-Archer),
for the spring tension and

of third gear as already de-
for eorrect setting, after which

This has no adjustment
the pins must always be screwed
up dead tight, but the rider should always see that there is a little
backlash in the handlebar lever so that the elutch springs can
always exert their full pressure. To give the correct (about § in.)
backlash in the Bowden lever on the handlebar, adjust on the
S.A. gear-box models by means of the operating shaft adjustment
screw shown in Fig, 31, A further adjustment is also provided at the
arm through which the cable passes.

Attention to Clutch (Burman). Two separate adjustments are
provided to compensate for streteh of the eluteh cable and wear
of the clutch thrust rod. With the clutch correctly adjusted it
should be possible to move the handlebar lever about § in. (meas-
ured at the lever end) before actual declutching  commences,
Minor adjustment may be made by means of the cable stop and
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lock-nut (see Figs. 33, 34). Major adjustment
follows,

“U'n the latest gearboxes with enclosed clutch mechanism
ff‘lﬁ- 34} the fulerum of the gearbox clutch lever is adjustable
l'o adjust, remove the small raised plate secured to the m-m'hu'.'-
-r-nrll cover by two serews, and then turn the sleeve nut {'}{..]Jtmﬂl:i
.r:n.!:-r-lm'kwliarr to take up wear between the clutch thrust rod and
the operating lever, or clockiise, if the lever is bearving on the
eluteh thrast rod and causing slip.

is effected as

------

| =

&

FFra, 34. 1038-9 Bunsmax FoUuR-SPEED GEARBOX WITH ENCLOSED
KIOK-STARTER AND OLUTON MEcHANISM

On some gearboxes (H.P. type) there is a centre screw and
lock-nut in the clutch spring pressure plate (Fig. 33, and wear on
the clutch thrust rod may readily be taken up by the screw.

_ﬂr:l other gearboxes (CAP, BAT type) the .'i_:l..i:-n-stmvnt- consists
ol a serew on the clutch operating lover on the gearbox. Access
to the screw is by disconnecting the clutch cable from the
operating lever, This enables the lever to be hinged downwards
and the serew adjusted. ;

To Disconnect Clutch Cable. If it is necessary to disconnect
I'Emrn clutch ecable for replacement or repair in the case of a gearbox
with enclosed clutch mechanizm, unserew the large plated km:rlml'_].
nut on the top edge of the gearbox end cover, or on some 250 q:..::.
e!ml 350 e.e. machines remove the steel plate (held by two nuts)
from the front of the gearbox immediately below the i].._..in[ where
the clutech cable enters. o

H‘thﬂ Clutch Slips. First of all attend to the above adjustments
but if slip persists, serew in the spring adjuster nuts (22, Fig.: ..:I-d}

the AJS/Matchless Egroups - do not resell

OVERHAULING G

exactly half o tern, test for slip and repeat, if necessary. The
correct adjustment of these nuls is normally five complete turns
from fully home. Be very careful to tighten the nuts all the same
amount and not excessively, otherwise difficulty in releasing the
cluteh will be experienced,

Dismantling Burman Clutech. To remove the clutch plates,
unscrew the spring adjuster nuts and remowve the springs, spring
cups, and take off the outer pressure plate, when the other plates
may be withdrawn. If desired, the complete clutch assembly
may be removed after taking off the spring plate, by unscrewing
the nut which holds the clutch body on the castellated main-shaft.
All 1930 clutches have three friction plates, except those fitted
to the Competition models, which have four.

Dismantling Sturmey-Archer Clutch. The Sturmey-Archer
elutches used with the three-speed and four-speed gear-boxes are
of the single and multiple spring pattern. Dismantling of cither
type is & comparatively simple matter.

In the case of & single spring cluteh, first unscrew the end cap,
using either a special spanner or a hammer and punch. Note
should be taken that it has a R.H. thread and must be unscrewed
in an anti-clockwise direction. Now unscrew the clutch adjuster
nut which is exposed and has also a R.H. thread. The clutch
spring and collar can thien be removed, allowing the clutch plates
to be withdrawn. Be most careful when doing this to note the
exact position of each plate so as to ensure their being replaced
correctly. If the clutch inserts are thin but otherwise sound,
extra spring tenzion may be obtained by removing one of the
washerz placed under the cluteh adjuster nut. After renszembly
be quite sure that the end cap is screwed up thoroughly tight.

With a multi-spring cluteh unserew the six serews which hold the
clutch springs and then remove the springs and their boxes. 1t is
then possible to lift off the spring box plate and withdraw the other
plates as in the case of the single spring elutch., After reasscmbly
it is important to tighten up fully each of the screws holding the
springs so as to ensure the springs maintaining an even pressure
all round. If this is not done some cluteh “drag™ may occur.

Removing Qil-bath Chain Case Cover. To do thiz on 19525
“Magdyno” singles, first remove the footrest arm and distance
pieces, brake rod, voke end pin and brake pedal. Un 19389 Twins
dismantle the clutch, Remove the securing pin in the aluminiom
band round the chain cover, after which it is possible to take away
the outside half of the front chain eover. The replacernent of
these parts is quite a simple matter, and the remaking of an oil-
tight joint round the edge of the cover is not difficult, as a rubber
geal is used underneath the aluminium retaining strap. See
Figs. 13, 14,
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- i&tlp]lng upa l:.'rh&ln: : :-\]“'u}-'.q reconnect a chain with the spring
nk on a Lﬂpmclr}t. I'his makes it perfectly easy, as all tension
Tﬂn{;ne resisted by the teeth, and not by 5r-rr.*t::]a1n£: the chain by
:;ﬁcéi ;ilsc;‘s:-;e that the open end of the spring faces the upposit‘a
LI on o .c 1in rotation. Also fit the plate and spring clip so
14k f-lllE}- are on the outside of the chain.
Chain Repairs. Chain repairs are rarely necessary, but broken

rollers may occasionally be found. When they are, they may be

Fras. 35,

36 C a8 AN
Craw Rerar Parts axp River Exraacron

Ir‘elajdll:v I‘E']::fljl'lll.l‘ wiE.h the aid of a box of chain repair parts and a
ne;ﬁ:ﬂﬁtt ::iml.n_rwct. extractor. Fig, 35 illustrates all the parts
i Imyr.nb:::t.m?mr_ any fracture. To shorten a chain having an
e b o plt::!_u:*:s. replace by parts No. 30 and 26, To
oS lff":]m].m"!mg an odd number of pitches, replace by
pls i - 13. "o repair a ch_atn with a broken roller or faulty
inside link, replace by parts No. 14. For joining up lengtl i
nside ends, uae part. No, 26, : aipbics
The *‘Pennant” rivet extractor is shown in Fig. ! ;
".l:t-ﬂr lgnk of a chain is shown ready for niil\':r!; relril;iﬂn:l “:111? :122:
;-} lich is case-hardened and incapable of being filed dc:wn, hein
oroed thmugh the bush by screw pressure. Before at tem t.iug
to extract a rivet, compress the ends of the jaws to thE.l:.il-L a,p 1'iE
on the chain roller, To remove complete links, serew duwngti .
pl;:lnuh on to the lfmad of each rivet in turn through t:]m top Ia.:,:
:':.E‘ Ifi: 3‘5]t ]_intrj‘rweah; should be pushed out from the snmapaide
2o -i._. chain. To remove broken links, insert the chain roller
stween the jaws and then serew down the punch until the rivet
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head is pressed through the top plate. On removing the extractor
the link will fall out.

Play in Steering Head. All play on earlier models should be
taken up by means of the domed lock-nut and nut adjustment.
The adjustment should not be too tight, or the balls in the
steering head may be damaged. Keep this bearing well
lubricated. To take up slack loosen the domed nut and serew
down the nut below. It is advisable in all eases when adjusting
the steering head to place a box or some other article bencath
the engine so as to take the weight off the front wheel and allow
the forks to move freely. Also slacken off the steering damper,

On all A.J7.8.'s of recent manufacture the steering head races
are of the floating self-alining type with spherieal seats. Occa-
sionally test the head for slackness by exerting pressure upwards
from the extreme tips of the handlebars with the steering damper
completely slacked off. If any shake be noticed, slacken the
pineh bolt of the handlebar clip lug which encireles the steering
column, and serew down the large nut beneath the steering
damper knob. As already stated, the front wheel should have the
weight taken off it.

Handlebar Adjustment. All A.J.5. machines are fitted with
adjustable handlebars. If the rider wishes to make any adjust-
ments, slacken off the bolts which pass through the split lugs
which connect handlebars to forks. It is important, however,
Lhat these bolts arve carefully tightened up after this operation.

How to Adjust the Saddle Position. To adjust the position of
the saddle, the pin and nut at the front (early models) should be
unserewed, and the nut that fastens the top of the coil springs to
the undercarriage should be slacked off enough to allow the saddle
to be moved into whichever of the three positions the rider desires.
Afterwards the pin and nut must be tightened up and the rear
spring again securely fastened down.

Spring Fork Adjustment. To take up any play that may have
developed in the side links, unserew the spindle lock-nuts on both
sides of the forks and (looking at the machine from the front)
turn the spindles by means of the hexagon heads seen on the left-
hand side until all slack is taken up. Afterwards tighten up lock-

=qiuls.

The need for adjusting the fork spindles is indicated usually
by a click or creaking noise when the steering iz sharply turned.
To ascertain exactly which spindle or spindles require adjusting
turn the steering head with the fingers partly over the spindle link
end and partly upon the spindle lug. The gpindles are tightened
by elockwise rotation and, when adjusting, rotate half a revolution
at a time before testing with the nuts tightened. Be careful not
to overtighten the spindles, as this will cause unpleasant stiff
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fork action. The fork shock-absorbers have a
dent adjustment,

Fork Shﬂﬂk-ﬂbﬂﬂrbl.n' Adjustment. Hide the motor-cyele o
L :‘n!-i-ug:il:::l pateh of road such as occurs on lively bus routes,
and then fighten down the ebonite damper knob until the fork

noentirely indepen-

e : o~
’\Jﬁ‘?f"

=" BPINOLE o
CISTANCE FECES
LOCE WUT

Fia. 37, BHowWING ARRANGEMENT oF QUuickLy DETAcHABLE REAR
WiesL axp Hixoep Mubouvarn

Above s shown the re

muchine both wheels o

quickly detachalsls

wheel removed e n Blg Twin on which
quickly detaclable and interchangeabls, A
ear wheel ig also provided om 500 e.e. Models

action becomes just sluggish. On normal roads maximum comfort
will then be obtained,

R*EIIDD?iIlE Rear Wheel. The rear wheel on many 1932-9 A.LS,
machines is of the quickly detachable tvpe. It can be removed
in 30 seconds ! In the case of other models, the wheel and driving
&;[n_mrka-i are permanently bolted together. To remove the whesl
1t 18 necessary Lo remove the rear chain guard and the ad justable
nut on the brake rod, also the spring. Nexi procecd to remove
completely the brake anchor plate Pin and raise the tail portion of
the rear mudguard by unscrewing the stay bolts. The wheel can
then be removed after disconnecting the secondary chain and
uriloing the spindle nuts. '

OVERHAULING Tl

To remove the detachable wheel proceed as follows: On
machines with the detachable wheel put the machine on the stand
and unscrew the two pins, holding the stays of the hinged portion
of the rear mudguard to the frame. This hinged portion can then
be swung out of the way, Now remove the axle mut on the
left-hand side, and with the box spanner provided then unscrew
the three sleeve-nuts which pass through the hub flanges. These
ihree sleeve-nuts extend right through the wheel and rear
hub flange (as may be
clearly understood by refer-
pnece Lo the illustration on
page T0), and serew on to
the three threaded studs on
the driving sprocket. There
are also three plain studs on
the sprocket which act as
dummy drivers. These fit
into the three remaining
holes in the hub fange.
After the sleeve-nuts have
been unserewed, then un-
gerew the centre pin and
draw it out completely, to-
guther with distance piece(s).
The space now left by the
inner distanee piece will en-
able the wheel to be drawn
off the driving studs on the
sprocket and removed from
the fork ends, .

To replace the wheel, push it squarely on to the driving studs
and next (with the distance piees(s) in pogition) serew up the centre
pin moderately tight. The three gleeve-nuts can now he s ]“i'“'“d
ap tightly, afterwards giving a final turn to the centre-pin. It
is exceedingly important to point out that when the centre pin 18
removed, the wheel is hanging on one fork only, s0 any 1'”'l?l|-"h_
treatment must be carefully avoided, or there is great danger of
HAtraining or breaking the fork end. UNDER X0 CIRCUMETA NCES
MUST THE CENTRE PIN BE HEMOVED UNTIL THE MACHINE IS
JACKED UP, and the pin must always be in position before the
machine is run off the stand. If the wheel is difficult '-EP pull
off the driving studs, screw in centre pin a few turns {without
distance picce). This will steady the wheel while drawing off 1_-5'1'
driving studs. Periodically test the centre pin and sleeve-nuts with
aspanner and keep them tight. If the sleeve-nuts are lnu_-:al:- a
dull hammering is perceptible at low speeds. If this is noticed,

Fra, 38. Rear WigeL ALINEMENT
Gavae (1032-5 Henvyweigh!s)
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tighten instantly. If desired, of course, the wheel can he
taken out complete with chain sprocket and brake drum, as in
the case of models without quickly detachable wheels. All wheels
are now disc-adjusting, Don't allow the hubs to ran loosely, but
gee also that they are not over tight (page 73). Sidecar outfits
have all three wheels interchangeable,

To Fit a Tube Without Removing the Wheel. On models
having gquickly detachable wheels a new tube ean be fitted with
the wheel in position. Lever off one side of the tyre cover and
detach the tube in the usual way. Then remove the centre pin and
distance piece only, leaving the sleeve nuts intact. This will leave
ample room to enable the tube to be drawn out and other one
passed through. Replace the distance piece and centre pin and
proceed to refit the tube and cover in the usual way.

A Faulty Kick-starter Return Spring. If any difficulty is
experienced with the return of the kickstarter crank after
starting up the engine, this would be due to the spring not having
enough tension. To overcome this diffieulty, the kickstarter
crank should be removed and also the cover for the spring. You
will then notice that the end of the spring is fitted into the first
of a series of holes to the right. To geti additional tension, the
end of the spring should be fitted into one or more holes farther
to the right, which should produce the desired effect. Under no
circumstances whatever should the spring be given an additional
complete turn, The above applies to 8.A, gearboxes.

Eear Wheel Alinement. On the right-hand side of the hottom
chain stay is a piece of sheet metal, held in position by a clip,
on sgome 1832-5 A.J5. models. In the tool kit will be found a flat
gauge that can be fitted round the rim (see Fig. 38). When
rzplacing the rear wheel after removal, or after making a chain
adjustment, place the gauge on the rim with the extension to the
right, and set the wheel so that the edge of the gauge just touches
the plate that is held in position by the clip on the chain stay.
This ensures the wheel being correctly alined, and must be done
before finally tightening up the spindle nuts. Do not attempt to
unscrew the clip from the chain stay, as the position of the plate
is set correctly before the machine leaves the factory. It is
important that the gauge should bed properly on to the rim on
both sides: the best method of ensuring this is to see that the
hooked end is properly encircling the bead of the rim. Then pull
the gaoge end into place firmly. Some pressure is necessary to
apply the gauge when the tyre is highly inflated,

Care of Ball Bearings. Periodically shake and pull the road
wheels sideways with machine on the stand to =see if there is any
shake. If any side play exists, slacken locking ring and turn
adjuster ring until all play disappears. Then slacken ring one

in the AJS/Matchless Egroups - do not resell

OVERHAULING 73

quarter of a turn and retighten locking ring. The wheel should
he free enough for the weight of the valve to determine its
pogition. ! g

Dismantling and Re-assembling Taper Roller Bearings. To dis-
mantle, release the locking-ring and screw out the adjusting ring.
The dished plate containing felt washer and plain plate will then
drop out. Take out spring ring from the opposite side of hub
and remove felt washer and holder consisting of two plates and
retaining ring, the latter being between the two plates. The
spindle can now be pressed or driven out from either end, bring-
ing with it one of the outer races. The other race can then be
driven ount. :

To re-assemble, press in outer race on fixed or plain end of hub,
laking great care that it goes in square. This race is pressed in u,bcrlut
4 in. beyond its actual position, to enable the felt washer and its
retaining ring together with the two plates to be put in, and the
spring ring to snap into its groove. Care must be taken lo put the
plafe with the larger hole in last.  This is maost -zmp{rrtant This outer
race can now be forced back until the plates are tight on the spring
ring. The spindle can now be inserted, the short end being placed
in first. The long end of the spindle must be on the adjusling side.
The other race can now be pressed in until there is about (% in.
end play in the spindle. Insert plain plate and dished plate with
falt washer, screw in adjusting ring, end gradually serew down
until there is just a fraction of end play in the spindle. This should
be -002 of an inch. /

It is of the wimost importance that the bearings are n-uil aeljreated !u'n
fight, ns this would ruin them in a few miles. Having ‘got- this
adjustment eorrect, the locking ring can be put on and tightened
up, again taking care thai the adjusting ring does not creep forward
ard make the bearings too fight.

Removing Front Wheel, Disconnect cable or rod yoke end from
brake operating lever, remove anchor plate bolt (where fitted)

from fork end, and after slackening off spindle nits the wheel
will fall out of the slots in the fork ends. ;

Brake Adjustments. The brakes require no attention, with the
exception of occasional adjustment of the control mechanism.
In the case of the rear brake, this is effected by giving a few turns
tf the adjusting dise. The front brake adjustment is carried out in
a similar manner by finger adjustment on top of the fork girder,
or else on recent models by a milled nut at the side of the forks.
If the ratchet rear brake on an ** Export” model does not operate
correctly, it is due to the brake adjustment being either too fine
or the reverse. Move the adjuster at the end of the brake rod
backwards or forwards until the position in which the ratchet
device functions perfectly is found. See also page T6.

6—(T.53512)
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Frayed Control Wires. As soon as control wires show signs of
bad fraving, renew. Onece they start to wear badly their end ia

FRONT BRAKE

Fre.. 30, 10356 Froxt Bragg axn Forg DAMPER ADJUSTMENT

imminent, and should Lhis take place while out on a long run great
inconvenience may be caused. Always keep cables well lubri-
cated at exposed places and where they
bind (see page 20).

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

Wheel Alinement, This is highly im-
portant, having regard to tyre wear.
Check by means of straight-edges placed  [§
across the wheels, Needless to say the Fra, 40. Sipecar ALINEMERT
axes of all three wheels on a sidecar The distances 4 and B
must be parallel. Some riders prefer must be eiual
to make distance £ }in. less than
distance 4. The method of precedure iz self-evident (Fig. 40).
The cycle should be fixed so that it is dead upright or leaning
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in very slightly. (See also page 72.) On a solo model see that the
board or straight edge touches cach tyre at the front and rear.

Sidecar Alinement. If a sidecar outfit has a tendency Lo steer to
the right or left due to reasons other than road eamber, the
motor-cycle is probably not upright or else the sidecar itself is
out of alinement (see page 74). After a new A.J.S. gidecar has
done a considerable mileage it occasionally happens that the side-
car fittings take a permanent **set,” causing the machine to lean
glightly towards the sidecar. This trouble can be easily cured by
meang of the adjustable arms.

Keep Tyre Pressures Correct. Upon the maintenance of correct
inflation pressures depends comfortable riding, freedom from
skidding, and, most important of all, long life from the tyvres.

TYRE PRESSEURES FOR SINGLE.CYLINDER MODELS

A e Pressirs Pressure
I'yre SnCTIon (Snla) | {With pillion)
¥
Front . ; 28 = 325 16-18 Ih. 1820 1b.
Fromt . . 2 Foid 2022 b, 2224 1b.
Fenr i 26 = 325 20-22 Ih, 22-24 b,
Renr . - 26 = 350 1618 b, 18-20 b,
Bidecar ; 26 = 326 14-165 1b.

Pressures should be checked weekly with a Schrader pressure
gauge, and if found above or below the recommended pressures,
rectified accordingly. The correct pressures for ALLS. machines

TYRE PRESSURES FOR TWIN-CYLINDER MODELS

'I_‘., L Sootion Holo H.:i'lu_':_ll Hio Double 5
Front 27 4-1H) 14-15 b, 1516 1h, 15=16 Ih,
Rear g 27 = 4-00 1618 Ih, 1824 Ib. 20-22 lb.

are tabulated above. If the driver is abnormally heavy or a
hedTy pillion passenger is carried, 2 1b, per sq. in. should be added
to the rear tvre only.

When Replacing a Cover. It is important when replacing a
wired-on cover to see that the cover runs truly, otherwise the
steering may be affected. Avoid straining the wires when re-
placing or removing it. The proper method of removing a cover
is to deflate the tube and then push the edge of the cover right
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down into the base of the rim exactly opposite the valve before
beginning to take the cover off, which should be done without
uging force. When refitting a cover, slightly inflate the tube and
put the cover on, starting opposite the valve. The cover should
slip on readily, provided the edge is kept bedded down into the
rim right round. Finally, half inflate and make sure that the edges
are properly located. Both before and after full inflation the wheel
ghould be spun in order to check the truth of running of the cover.

Note Regarding 1939 Brake Shoes. The brake shoes on all
1939 models incorporate adjustable hardened steel pads to take
the load of the brake expander cam and allow the full life of the
friction lining to be utilized. To take up lining wear, remove the
pads and place shim washers on the heel pad stems sufficient to
centralize the brake expander, It ig hardly necessary to mention
that the steel pads prevent the wear that normally occurs when the
expander bears directly on the aluminium shoes,
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CHAPTER V
CARE OF LIGHTING EQUIPMENT

Tris chapter deals solely with the lighting system, the ignition
components having been dealt with in the previous chapter.
On single-cylindeor A.J.5. models of recent vears a separate Lucas
dynamo i fitted (magneto ignition machines) or else a Miller
dynamo (coil ignition machines). Many earlier tvpe singles,
however, have Lucas " Magdyno " equipment, and this is provided
on present and past twin-evlinder models. Sines 1937 auato-
matic voltage control has been a feature common to all models,
Conversion sets are available for earlier Lucas dynamos,

DYNAMO MAINTENANCE

Before Removing the Dynamo Cover., Disconnect the positive
lead of the battery® to prevent the possibility of the dyname
polarity being reversed or the battery being short-cirenited and
the ammeter burnt out.

On Lucas equipment a brags connector connecta the lead from
the positive terminal of the battery to the switch lead, and to
disconnect first remowve the rubber ghield and then unscrew the
cable connector, taking care that it does not touch any metal
part: of the frame. If it does touch, a spark will show that the
battery has been well and truly shorted. Pull the rubber shield
well over the connector when again reconnecting.

If at any time the motor-cycle must be ridden with the battery
disconnected, or in any way out of service, it i8 essential to run
with the switch in the “OFF" position. This does not apply
when automatic voltage control is fitted.

The Commutator and Brushes, With a new dynamo no atten-
tion to the commutator is needed for several thousand miles,
but afterwards it is advisable to remove the commutator cover
about every 1000 miles and inspect the carbon brushes, which
must be abzsolutely elean and able to move freely in their holders,
onJwolding back the retaining spring and gently pulling the leads
and then releasing them. There must also be perfect contaet
between the brushes and the copper segments: the brush faces
in contact with the commutator should be uniformly polished.
To clean the brushes with a petrol moistened cloth, pull back
each brush-retaining spring and remove the brush by pulling on

* Far u.H.Er:ty'u salos 1t 1s advisable to do this whenever any altarations to the
wiring are made or whenever any of the leads are disconnested.



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

T8 THE BOOEK OF THE A.L.S.

ite lead, being careful to see that the brosh pressure spring is
clear of the brush holder. Examine the brushes for wear and
unevenness and trus up if necessary. Generally it is best to replace
the brushes before serious wear develops, as this prevents sparking
which causes blackening of the commutator and an unsteady
charging current.

If Luecas brushes become so badly worn that it is necessary to
remove them, this can easily be done as follows: Release the eve-
let on the brush lead by unserewing the hexagonal nut or screw

COMMUTATOR

BRUSH
SPRING

Fig. 41, Comsrraror Exp oF Latesr Lucas Dyxasmo

Az may be seen, the “third brosh™ and eat-ount sre omitted on all recent
generators which have antomatic voltage control. Some thin machine il
ghould be inserted in Ehe Jubrientor every $000=5000 miles

at the terminal; then, holding back the spring lever out of the
way, withdraw the brush from its holder. Replace with genuine
Lueas brushes.

The brush springs should be inspected occasionally to see that
thevy hawve sufficient tension to keep the brushes firmly pressed
against the commutator when the machine is running. 1t is par-
ticularly necessary to keep thig in mind when the brushes have
been in use a long time and are very much worn down. Owners
are cautioned that it is unwise to insert brushes of a grade other
than that supplied with the machine, or to change the tension
springs. The arcangement provided has been made only after
many vears' experience, and will be found to give the best resulta
and the longest life. 1t is really best when the brushes become so
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worn that they no longer bed down on the commutator, to go to
a Lueas or Miller Service Depot, as this ensures the hrushes being
properly * bedded.™

To clean a badly blackened commutator, press (with a piece
of wood) fine glass-paper against the segments while rotating
the armature; afterwards blow oul particles with a tyre pump.
Should there be no blackening but just the aceumulation of some
greage and earbon dust, remove a brush and held o eloth moistened
in petrol against the segments and turn over the armature slowly.
If the segments are highly polished and of a dark bronze colour,
leave them alone.

The Cut-out. This is mounted on the dyname end bracket and
constitutes an automatic switch whose duty it is to prevent the
battery discharging into the dynamo when the engine is running
slowly or is stationary. When the voltage at the dvnamo exceeds
the battery voltage as the engine is accelerated, the cut-out con-
tacts close, and when the speed is reduced and the battery voltage
exceeds the dynamo voltage the contacts open, so making it
absolutely impossible for the battery to discharge back through
the dynamo. It should be noted, however, that the cut-out is
not intended to and cannot prevent over-charging of the battery.
Automatic voltage control, however, does prevent over-charging.

If by any unlucky chance the dynamo polarity becomes
reversed, the remedy is to run the engine slowly with the switch
in the U position and then press the cut-oub contacts together
momentarily. In the case of Miller dynamos, press the contacts
together with the switch in the “H® position. (See below.)

Automatic Voltage Contrel. The control unit comprises the
cut-out and voltage control (working on the trembler principle)
neatly housed in a box on the machine. It is connected across
the brushes and sees to it that the battery is kept properly charged
automatically, the dynamo output varying according to the state
of charge of the battery and the load. The regulator begins to
operate when the dynamo voltage reaches about 7-8 volt. With
this equipment the switch resistance is omitted and there are
only three positions—* Off,"" “L,"” and *“H," for the switch. In
all three positions the dynamo gives a controlled ontput, thus
relieving the rider of much responsibility. During daylight
running when the battery is well charged the ammeter may
indicate a charge of only 1 or 2 amperes, for the dynamo gives
only a trickle charge. This may ocour with the switeh ** Off.”
If the battery is low the ammeter may show 6 amp. The voltage
control unit is sealed by the makers and should not be tampered
with, the only likely trouble being oxidizing or welding together
of the contacts due to accidental crossing of the dynamo field
and positive leads. If a * Lucas-Knife"” battery is fitted, the
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regulator should be changed at a Lueas service depot. HExcellent
service is given at Lucas and Miller depots and the reader is ad-
vised to call at one whenever any spot of bother ia encountered
in regard to the electrical equipment.

Keep the battery connections clean and tight, otherwise the
ammetar readings will suggest a fully charged battery when sach
is not the case. Also do not neglect a badly discharged battery.
Ses that the dynamo o regulator cable insulations are correct
and that the connections are good. The earth contact of the
regulator must also he perfect.

What the Ammeter is For. This centre-zero instrument which
shows a charge on one side and a discharge on the other is pro-
vided to give a reading of the amount of current flowing to and
from the battery. It indicates whether or not the electrical
equipment is functioning satisfactorily.

Absence of Fuses. In order to gimplify the system as far as
possible, no fuse is provided. If all the connections are kept clean
and tight, there is no possibility of any excess current causing
damage to the equipment.

Lucas Terminals. The positive dynamo lerminal, markecd
“pos, and the ghunt-field terminal, marked * #1,”" are situated on
either gide of the cover (Fig. 42). To connect up, the cables meralv
have to be bared and clamped in their terminals by means of
ﬂl'll.h SUMNWH.

On the latest generator (Fig, 41) with separate voltage control
unit the positive dynamo terminal is marked P and the shunt-
field terminal “F' on the cover. To eonnect up, first slacken the
fixing screw on the terminal block and remove the clamping plate,
Then withdraw the metal sleeve from each terminal. The cables
should then be passed through the clamping plate holes and bared
at the ends for § in. Now fit the sleeves over the cables, bend back
the wires over them and push the sleeves home into the terminals,
finally screwing down the elamping plate,

CARE OF THE BATTERY (LEAD-ACID TYPE)

It is of the utmost importance that the battery should receive
regular attention to keep it in good condition.

The fulluwiug are the most important maintenance hints—

1. Keep the acid level to the top of the separators.

2. Add only distilled water, never tap water.
3 Test the condition of the battery by taking readings of the
specific gravity of the acid with a hydrometer.

4. The battery must never be left in a discharged condition.

Topping Up. Examine the acid level about once a month,
and even more frequently in hot weather and tropical climates.
Be careful not to hold a naked light near the vent holes. If the
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level is below the topes of the separators, add distilled water as
required. This should be added just before a charge run, as the
agitation due to running and the gassing will thoroughly mix the
eolution. If the solution has been spilled by accident, add diluted
sulphuric acid of equal specific gravity to that in the remaining
cells. When the inspection is carried out, hydrometer readings
{(specific gravity values) should be taken of the solution in one of
the cells, and occagionally of that in all the cells. These readings
are the most reliable method of indicating aceurately the condition
of the cells. Keep the battery connections clean and free from
acid., Smear well with vaseline to prevent corrosion.

Charging Hints. The amount of charging on machines without
automatic voltage control varies considerably owing to various
running conditions. If the light is poor and falls off when the
machine is standing, charging should be immediately carried
out. It is diffieult to lay down rigid instructions on the question
of charging, since it largely depends upon the extent to which
the lamps are used. With the eoil ignition models more charging
is necessary than with the magneto ignition models, since Lhe
current; is used for ignition and lighting. The following suggestion
may serve #s a rough guide: leave the switch in the * charge™
position during the day for about 50 per cent of the night riding
(a slight charge should flow to the battery when running with
lamps on). Charging a battery after discharge raises the specific
gravity, and discharging lowers the specific gravity. Place on
charge, either by running the engine or using an independent
electrical supply, immediately any battery whose specific gravity
has fallen as low as 1-210. Lﬂkc ]wdrunu ter readings whenever
trouble iz experienced with any part of the electrical system.
The correct specific gravily reading is 1-200-1-2580 in the case of the
Miller batteries (fully charged at 80° F.) and 1-285-1-300 for
Lucas batteries.

Storage. If the equipment is laid by for several months, the
battery must be given a small charge from a separate source of
electrical energy about once a fortnight, in order to obviate any
permanent sulphation of the plates. In no cireumstances must
the electrolyte be removed from the battery and the plates allowed
to dry, as certain chemiecal changes take place which result in
permanent loss of capacity,

LAMPS

How to Adjust Focos (Miller Headlamps). To detach the lamp
front, release the spring clip at the bottom and pull the front off,
To focus the bulb, insert it in the bulb-holder until the bayonet
fixing pins arve right home and give a further twist to the right.
This will enable the bulb and holder to be slid backwards or

E
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forwards until the correct focus is obtained. On releasing the
extra twist, the bulb iz securely held.

A good method of focusing the headlamp is to take the machine
to a level plot of ground and place it so that the lamp is about
40 yards from a fence or wall and measure the distance from the
centre of the headlanp to the ground and chalk on the fence or
wall a mark at the same height. Then switch on the main bulb
and note if the centre of the beam coincides with the mark. 1f
it does not do 8o, lovsen the headlamp bracket nuts and tilt the
lamp as required. Then proceed to focus for intensity of light as
deseribed in the preceding paragraph.

How to Adjust Focus (Lucas Headlamps). On machines with
or without an instrument panel the focusing of the headlamp is
carried out in the same manner. To focus the main bulb it is
necessary to remove the lamp front and reflector by pressing back
the fixing clip. Then slacken the clamping screw which secures
the bulb-holder and move the bulb-holder and bulb until correct
focus is obtained. Afterwards tighten the clamping serew. To
remove the bulb-holder it is only necessary to press back the two
securing springs. When replacing the lamp front and reflector
the top of the rim should be located first.

Miller Bulbh Replacements. The correct bulbs to fit are as
follows. On eoil ignition models fit o Y. 24-24 W, double-filament
main bulb and 6V, 8 W, 8.C.C. sidecar, pilot and tail bulbs, For
the ignition tell-dale a 2-5 V. flashlamp bulb is suitable except
where antomatic voltage contral is fitted, In the latter case 8 V.
1 amp bulb should be used.

Replacement of Lucas Bulbs. When the replacement .of any
bulb is necessary, genuine Lucas bulbs should be used. The
fillaments are arranged to be in foeus, and give the best results
with Luecas reflectors. When it is found necessary to replace the
main headlamp bulb, screw it out two or three turns in an anti-
clockwize direction. Thiz will release the pressure on the bulb
contacts and enable the bulb to be withdrawn easily, Care should
be taken that the bulb is fitted the correct way round, i.e. with
the dipped beam filament above the centre filament. Always
focus the leadlamp after fitting a new bulb,.

The number of the bulb for the headlamp driving and dipped
beam light iz 70; and that of the headlamp pilot, side-car,
panel, and tail lights, 200, These two bulbs are of the gas-filled
gnd centre contact type respectively.

Keep the Reflectors Clean. Wipe over chromium-plated sur-
faces with a damp cloth to remove dirt or dust and polish ebony
black surfaces with a good furniture or car polish. Metal polish
iz taboo. Lightly polish with a soft cloth or chamois leather the
transparent reflected covering.
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Examine the Wiring Occasionally. Ses that none of the wires
have become chafed or disconnected, particularly the battery
leads and the positive lsad from the dynamo to the switch panel.
Should the dynamo go on strike, possibly it may be due to a
faulty lead. As a makeshift measure, disconneect the fleld eireuit
lead (green marking) from the dynamo. This will not cause the
dynamo to charge, but it will prevent it from being damaged.

The ends of all the cables are identifled by means of coloured
sleevings as shown on the following wiring dingrams. When
making a connection, proceed as follows: bare about §in. of
the cable, twist the wire strands together, and turn back about
¥ In. so'as to form a small ball. Remove the grub screw from the
appropriate terminal and insert the wire so that the ball fits in
the terminal post. Now replace and tighten the grub gerew ;
this will compress the ball to make a good electrical connection.
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ABRENCE of eompression after |
valve grinding, 59

Amal carburettor, § |

Annual overhaul, 32 [

Automatic voltage control, 80 |

BATTERY maintenance, 81
Braoke adjustments, 73
Bulb replacements, 83

Canpox, removing, 40 |
Carburettor, principle of, 8
Chain adjustment, 63
—— lubrication, 28
Cluteh adjnstment, 64 |
Commutator, 77

Contadt-breaker, Lucas, 46 |
——, Miller, 50

Coupling a chain, 65

Crankease, draining, 24

Cylinder, removing, 3 |

DEcanBoNIZING, 36 |
Dismantling engine, 36
Dry sump lubrication, 18-23

Dynamo lubrieation, 25 |

Examxve Ilnbrication, 16 |

FrywaeeLs, assembling, 60

Foot gear change, use of, 62 |

Fork spindles, 20, 69

Four-stroke engine, principle of,
1-6 |

Gear control adjustment, &3
Gear-box lubrieation, 26
Grinding-in valves, 42 |

Hus lubrication, 20

TaxrrIos ayatem, principles of, 6
—— timing, 51-55 |
—— trouble, 48 |
Inlat stroke, 4

Instrument panel, 30

LusricaTise oils recommended,
23

Lubrication, 16

—, pearbox, 28

“Maooyxo™ care of, 25, 49
Magneto, care of, 46
Mechanical lubrication, 16

| O eirculation, checking, 24

—— pump adjustment, 23
tank, draining, 24
Oilbath chain cass, 28

PisTox removal, 40

— Fings, 43

Pump adjustments, oil, 23
Push-rod rernoval, 37

(uicELy detachable rear wheel,

Tih

REar-WHEEL adjustment, 72
Rocker-box remaval, 37

' Rockers, 0.H,, lubrication of, 25,

a1
Running-in, 31

SHOCK-ABSORBER, tranamission, G2
Sidecar alinement, 74

Sparking plug, 44

Bpokes, loose, T4

Steering head, 20, 60

Tuse, fitting, 72
Tuning Amal carburetter, 10
Tyre presaures, 75

VALVE clearances, 33
timing, 56
Valves, removing, 40

WeaeeL alinement, 72, 74
—— bearinga, care of, 72
remowval, 73

Wiring diagrams, 85-87
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TRAFFIC DRIVING
TECHNIQUE
By OLIVER STEWART

Describes a scientific, yet simple, method of traffic
driving technique, which, put into practice, will
enable the driver to have complete control of the
vehicle and to be in a position to meet any emergency
likely to arise in the most congested traffic area.

novice.'—MoRRIS OWNER.

In demy 8vo, cloth, 144 pp.. illustrated. gs. net.

YOUR DRIVING TEST
HOW TO PASS IT

By OLIVER STEWART

This book ensures that anyone who takes the official
driving tests experiences no difficulties under the eye
of the examiner. It gives a clear interpretation of
the new regulations and shows how the test will work.
The numerous stnip diagrams are a unique feature,
showing you clearly how to handle your car in all
circumstances.

In crown 8vo, 132 pp. 2s. net,

SIR ISAAC PITMAN & SONS, LTD.
Parker Street, Kingsway, London, W.C.2

" Appreciated by the advanced driver as well as the-
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THE
INDISPENSABLE COMPANION VOLUME

To “YOUR DRIVING TEST ™

: g
YOUR ORAIL
DRIVING TEST

HOW TO PASS IT

Iy

R. F. TOWL

It.A.C. Certified Dyiving Instructor

CANDIDATES who read this book in conjunction
with Oliver Stewart’s “Your Driving Test” will
approach their driving test with complete confidence,
armed at all points with full information on every possible
matter upon which they may be questioned, Concise,
practical and authoritative, it ensures that every reader
sives the correct answer to the examiner’s questions with

out hesitation,

Price 6(1 « Net
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