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PREFACE
Tr1s book has been compiled from the makers’ te
records, with the object of providing in a concise form
information which will enable owners of Matchless motor

mf.h_ _

cveles and of proprictary machines fitted with Matchless
engines o service and maintain them in good order.
Peno
_.r.:.._, Ly W hich the rider expects ;
attention will nullify the efforts of the designer to produce
a faszt and reliuble machine.
AMachines made from 19337 are covered, 1ncelud

attention to the parts will ensure thit
ure to _:.:_.,._.P, tl

engines fitted to the Coventry Eagle, O.E.C., O.K.
Supreme and  Morgan  Three-Wheeler,  Competition
Models und Teledraulic forks are dealt with, Wiring
diagrams are given for most tvpes of electrical equipment
frted,

In conclusion, the Author would thank the Associated
Motor Cycles, Led,, Messrs, Juseph Lucas, Ltd., IL
Miller & Co., and H. Burman & Sons, and the Editors
of The Mator Cycle Trader and Mator Cyeling for their
co-operation and permission to reproduce their il
trations in this book.

The publishers wish tw tha
Cyeles, Lad., for permission to nse the * Matchless
trade mark in the cover design.

I5=

t the Associated Motor

B

F.W. Nrmr.
SOTE ON THE SECOND EDITION

The x_.._J__._...ﬂ__.._:.:.,".. has been taken to include necessary

servicing information on Matchless models up to and

including 1541,
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1533 MODELS

X AxD Ra

A/‘HH#.. HLESs mwtor eveles made from 1933 form the
P sithject of the following chapters. Owing to th
Here:

e ta mive full detals of ewvy

g

t madels produced dur

model. [nstructions are, therefore, viven for the most
papular machines, and for those of unorthodox desien,
stich as the ** Silver Hawk " and ** Silver Arrow ™

A tuble showing the models made in 1933 is given

The " Silver Arrow ' ¢
dealt with in Chapter 11,

1513 Monrrs

\adled i

13/D)7 Ho 246 Sicle-valve,
33./Da2 | 8o 46 | O.HV.
31/T3 03 347 O.HLY,
33/D6 a3 47 | OV,
| 33:; 63 4G5 =icde=valve.
| 33 a1t 556 Sicle-valve,
33 495 O, .V,
B3 Qg0 Side=-valv
St 400 :
71 3093 OO, g-0y ]
3 405 LN
AL 1933 models use dey-sump  [ubric

pumped to the O.H.V. rocker ge

ity ...._.__

u
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MATCLILEZE MOTOR CYCLES

the ?1:: res tiwe top ol the nﬁ:.__m._u.ﬁmmm:: stroke, the
secondary cam makes contact with the lever, which raises
the exhaust valve about core in. o release compression
| allow the engine to be rotated.  This ensures an eass
start without a backfire. The decompressor lever sho
be returned to the "ol ™ position, pointing o the front
wheel, when the engine s running.  The second lever can
e seen in the Cut-1Way sectinn af :u._..:,._._ﬁ He
Fig.

A valve-hitter is Ateed o bie-twin en

-

Models

dels are not fAtted

vice for Side-val

-J':-

Engine :

I'he 250- and 300-c.e. side-valve o
with detachable cylinder-heads.  "U'o decarbonize, remov

the sparking-plug, carburctter controls and exhaust pipe.
then the aluminium valve cones or caps.  "l'ake away the
valve-chest cover, and remove the three evlinder holding-
down nuts, The evlinder can then be removed,

Place a serewdnver on one of the valve-spring bottom
collars and gently tp the free sides of the collars; the
springs will compress to permit the removal of the valve
cotter.  Tuke out both valves, and chip out carbon in the
combustion chamber with a loneg screwdriver. Get nid

all loose carbon and erind-in the valves. The valve-

springs are interchangeable and have a free length of
2} in. Clean out the valve-guides and apply a linde
.ﬁ.hq.;._r_.?_ rredse. to the valve-stems helnre n:_,_T

Check the rings in the cylinder after __.:.. carbon |
been removed fr o not uge abrasive
ar emery—an old knife best, Wash the
piston in parafiin and the piston rings are

m:;:",_..w".T, u_u._,..d i ___._p.__. A A T.#..._._..._.,.

'

N piston ¢

rRps At

=l ts
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1933 MODELS

ch other and smear the piston with clean

120 degrecs

il

v eylinder-base washer and replace the eylinder.
the engine round several times to allow the valves
and set the tappets at oroog in. for inlet and
ogoh in. for exhoust, when the engine is cold. Tt 1s

1o settle down

ENt W Tn.: ..___.__.. _.__..,T__,. 13 0

essenttal to CUrry Gult this a
T.D.C. (top dead centre) of the h r stroke.
little ._:_.:_r..._._ r.::..___::a__ on the washer for .__,:. vilve

cover, but do nor over _::_:F n the ret __:_. kaieh or

Engine Service for O.H.V. Models

Ta decarbonise anvy O LY, model, it is neces
ilrain the HE:.:_ tank and remove the pipe connecti
two halves of the tank, as well as the carburetter.
away the oil-pipe for lubricating the inlet valve, exhaust
pipes and petral pipe, not forgetting the sparking-plug,
h may be difficult to unscrew when the cvlinder-
s removed. x:.:..x. both bottom portions of the
push-rod cover tubes, turn the engine so that both valves

sed and remove the _._.____.,r...??.i holding-down bolts,

The rocker-box and push-rods can be tiken away on the
right-hand side of the engine. "[he Pz h-rods will
interchange, but it is advisable to replace them in the
order remaved.  Now tike away the cylinder-head bolts.
A evlinder-head gusket s used an the 33/1)8a model, but
a ground joint, without gasker, is used on models Dz
3, D6and €S, Clean out all carbon in both the sphere
f the head and exhaust port;  then remove bath valves,
Clean burnt oil from the ex! -valve stem with fine
mery, working 1zp and down the stem and not round

Look for evide ing

of the valve-puide touc

i3
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MATCHLESS MOTOR CYCLES

throat of the valve ; if there is contact, tap the guide back,
but exercise care, as these guides are brittle, An old
bolt § in. diameter inside the guide, tapped lightly with a
steel drift, m:.._ﬂ to move the guide.

Check the valve-springs for free length. On O.H.V
models, with the exception of model Do, the length of

1t I
s 10, outer 245 1in.  Dn

.__T.r_ z.ma._._um:._h..n ....m._: _._r.m _._._._ H “u.:.._n.ﬂ i
the DSo model, the free length of the springs is 21 in. for

in. for the inner. __L_:._.;:ar_ the SPIrRIEs

1
4

the outer and 2%
of they have closed Up o or more. New valve-spr
will act as 2 tonic to any OHLN, e and will,
cases, improve petrol consumption.

Remove carbon from the __m....u:: erown with an old knite
ar scraper—do not use abrasive or emery cloth.

Split=skirt pistons are used, the split facing the front
of the machine.

It is preferable to grind on the evlinder-head to the
barrel with the cyvlinder removed. When a satisfactory

st

joint is made, there should be a continuous matt surfuce on
both the cvlinder-barrel face and the seating for the
cylinder-head.  Jointing compound to make the seal iz
not recommended.,  On D3o maodels a solid copper gasket
ts used ; if undamaged, it ¢an he made At for further
service by heating on a gas-ring until cherry-red and then
plunging it into ¢old water to anneal.

Now turn to the rocker-box, and make sure the oil-
sealing rubbers are in perfect condition; if not, they
should be replaced to avord subsequent attention o this
part of the engine, On the model Do, rubber sealing
rings for the centre of the tappet tubes were originally
Arted and these should be nr_J_ e ._:. the lates T..m.:,. COrk
|t swell a

f._:,_.,_p_.._..,.. _ ._:. n:._ _ WA welimed

._..__ se LR

1633 MODELS

on the push-rods and so prevent ml from draining into the
crankcase, as intended.

Rocker-boxes an 1933 models other than the DSo are

Iy lubricated.  Needle rollers are used and

| ng-point

. [t

not ,m:__.;:.
these are packed with high temperature m
oredse and __...,,_u:... do not need _.ﬂF.__:...__..H H

woniled _HHJH..:Z. e the mterior of the
rocker-1 wh decarbonizing the
_:“.l___.—_..

Tn renzact the tne, ﬂ..hf_,:,.t the evlinder-

washer, sm
ey linder-head, and,
order des

piston with oil and re-fit the cylinder,
inally, the rocker-box. Reverse the
muntling, rotate the e |
wi, then with the

JTHIC seve

MO IUT o

to allow the vilves to setele d

times
m,_u..";: un .H..:.n.. of the firing stroke, re-set the tappets.

1 OLHLV. models, there should he no ,_m:fm...._...ﬁ_f_.._ up-
h::_r_.?._ 1 movement with the push-rods or rockers ;) the
vilve end-caps should be just free to rotate. If the
decompressor is to function ...ﬂ_.n_mi,._._.f.f:.:u.., the tippet
clearance, particularly thar of the exhaust valve, must be

COTTeCt,

Oil Leaks

When oil leaks occur, these ..,:;:.... take _..r_...;. at the
P ssh-rod cover tubes. To F.:.‘..;“_,"

(1) See thut oil seals sre in zood order.

{2) Check crankease release. "L'his is on the dovine
side ol the erankease, behind the front chainease,
When the relesse valve iz dismantled, make sure the
,r..._.”__:..u_.:..._ s not ﬂ?-ﬁ_:..; between its scat and the
When i

vz, apply a=
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grease o the ..;.._ 12 st to hold .H_._..n ..:..__H._.""....q:“_ in
position during

{3) Make certun
are free: obstructon here will prevent ol dra
g 1

Gl ._.r. CILLILrEC

sembly.
at the oil-holes in tappet guides

YL ..u...__ Lminge sl

in. tf desired.

= . . "
4] If there i3 abnormal erankeise prressure due to
leakage past the rings with the ail-seal arrangements

order, check evlinder tor size and rebore i necessary.
Excessive Oil Consumption
A choke

the tank 1

e direy ol Hloee wall prevent oil returnine to

a normul manner,  Ta test if the flter is at

machine for some distance ; if there is _:_H,__.E.EE._‘:._ renew

the filter or wash in petral. 1t there s no improvement

after dealir L 1SUr
for wear:  the original diameter can be taken rom the
unworn part.  For actual size, see data on evlinder sizes.
If wear exceeds o-008 in,, rebore; if not, tey a new piston
with a scraper ring in the third groove, which is bound to

with the filter, have the evlinder n

:.r_w—.. an w:,,TH__._.._.,:..n:.__. _._.r.nﬂm..m .___ o thie A_..‘._T__,..H:_d”L..T....

will increase oil __;..H,..:_z._m:.:_:.

Engine Noises

_...ua._:”.r_.”Hr. .r_.= Z._.F....ﬁ... & ﬁm.n.m.r.rm ire H._._rﬂ._”“_r. _.L“la.p _.__._“m_r.n. A
rattle that sounds like piston slap, audible when the engine

15 running licht, and comine from the big-end azsembly,

..nF;_ _..___..:.":..r;...n on _“_:..

.m..ﬁ .__...f..u..a_..... ma__n.;...uﬁ 180T AJCLn

crankpin liner and rollers are manifest to g total of

. . 1
Q0015 IN. _ 0 remedd

v, lap ot rhe o ve-pod and

1h

1613 MODELS
fit oversize rollers.  The noise is more m:.__::_.:z..i an the
D8s models.

Lubrication—see 1939 models {Chapter V).
dald i

Engine Overhauls

It1s desirable to wke off the cylinder and piston when
rame on OUILV. models.

_.,.,:_:.._._.""_F.r:ﬂ:._c:.::.;._ﬁ__
Fake off the clutch and engine sprocket before lifting the
_......__.:_._.r._u.. The shock-absorber sleeve is a close fit on the
driving-side shaft, and the space between the sleeve and
the crankcuse dees not permit the use of a sprocket
puller. When the fixing out is rel rently drive
two wedges or two screwdrivers at 18e degrees from each
other between the sleeve and the crankease. The shaft
has a taper, and, with the wedges in position, give the
threaded end of the shaft a sharp blow with a stick of
brass and a light hammer, to avoid damage to the thread.
The shock should cause the sleeve to leave its shaft,
Taking out the timing gear, release the small pinion nut
__q___n.._._.__.._m___...q___n.‘__ 1“?....::_, then remove the ::._:ﬂﬂ.ﬂ_ _...._:.:.__....u..__..ﬂ_.&..__
r pump end-cap and mp plunger. When all
bolts holding the two crankcase halves together are
removed, the crankcase can be separated.  Roller bearings
are fitted to the driving-side shaft (makers' Part No. AEzz).
A bronze bush is used for the timing side of the engine,
It this bush ts replaced, care should be taken to ensure
that the new bush is reamed to the drawing size, e,
fin, — 22978 i The steel sleeve for the roller bearing
0°co0co
i5 a foree fit in the crankcase. To remove the sleeve,

place the driving side of the crankcase over a mas

re

e

A L

d
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MATCIILESS MOTOR CYCLES
slightly heat the case, and the steel sleeve will fall out.
All the 1933 models were not fitted with detachable liners
in the connecting-rod

Big-end bearings for all the 230-c.c. models are commeon
ngines made up to 1939. This applies
-rod, which was first

and are nzed on e

lzo to the liner For the connectir

isstied as a spare, sepasate from the connecting-rod, n
1934 The same crankpin is fitted to the ** Silver Arrow ",
but with a ditferent type connecting-rod liner,  On all
eneines, where a ﬂ__...:__ bush is used for the thming-side
shaft, the flywheels must have o013 in. to 020 in. end-
play.  The bronze bush can either be driven in or pulled

out 1o obtn this moevement.  The _:.ﬁ._.._._..m ;...E..:._T_u,. T
wgine, under the

held over on the driving side of the
influence of the shock-absorber spring, which must be
removed before the end-play can be checked,  The pump
plunger has no special position, netther is it omed in
relation to the worm on the timing-sidle axle. [t is of
utmost importance  that the guide-serew 15 correctly
lovated in the annular eroove before it is finally tightened.
Use the fingers to register this screw (not a spanner),
unless it 1= tight in its thread, which is most unlikely.

Replacing Timing Gear (Single-cylinder Models)

All pintons are marked,  Detail? of the actual valve
openings are given in the data table for 1639 models.
The method of replacing cams is as described for 1939
models {page g3).

To Reassemble Decompressor

Reassembly of the decompressor is a litde ** tricky .
\zsuming the cam wheels have been fitted to the markings,

15

in the AJS/Matchless Egroups - do not resell

1§33 MODELS

take the decompressor lever and insert with the tapered
or thin edge towards the exhaust tappet, The cams will
have t be withdrawn a trifle (not out of engagement) to
do this. Stick a paper washer on the timing cover, and
offer it up on the spindles of the two cams,  The horizontal
shaft for actuating the _.mf.r..___:.__:.ﬂ..,._...._;. lever will be aut of
position with the hole in the decompressor lever. Use a
wheel-spuke or something similar, inserted in the gap
formed by the timing cover and crankease ; the de-
compressor lever can be then raised until it registers wi
the shalt T_. which it _wm......._..,:r..._. Withdrmw the ....._.u_:r..ﬁ.
and tap home the timing cover.  Engage the decompressor
_._u.. “::...m:_.m the lever and test if .;..:..“:."L”u is correct, as the
lever may have fallen off the shafe whilst the cover was
tapped home.

Re-timing Magneto

Replace the magneto chain with the driving sprocket
and tighten the top sprocket nut, leaving the lower one
lnose with the sprocket in position,  Turn the engine and
set piston on 1.D.C., bath valves closed.  Fully advance
the magneto control lever and turn the engine backwards
until the piston is at the required distance, as given in the
table on page 31, domn the stroke. Check magneto
points to o012 in, gap; then set the contact-breaker so
that the points are just about to open.  Tighten the lower
sprocket nut.  Re-check and finally firmly tighten the
top spro

.H..u_,,__.&ﬁa_ﬂﬂf‘m.ﬁuﬂmn_manD,z._ﬂ.?Humr,um
First expose the tappet requiring adjustment by tele-

scoping the tappet-rod cover tube,  Then with a suitable

i
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AMATCHLESS MOTOR CYCLES

thin spanner hold the tappet, and at the same time slack
off the lock-nut securing the adjustable tappet head.
'hen screw the head up or down, as may be required, to
obtain the correct clearance, which, it must be noted, 13
checked at the valve end; after this securely tichten the
luck-nut against the tappet end,

The correct clearance between the rocker-ends and
vilve-stems, when the valves are down on their scatings
and with engine cold, the nearest approach to nil
obtainable, It should be observed that the hardened

steel valve-stem caps are free to be revolved with the fingers
while, at the same time, no perceptible up-and-down

movement of the rocker is possible.  The decompressor
oft"’ m._.”...,mm. m wh

._.......r.n. IMusL, .-”_.—.. COrae, ._._.n... set to .___".....
._,..__.n...ﬂr_.._._._.ﬂ .__.r_“.__.... h._._...._.u.._:.“ﬂ._....“.

Valve Timing on O.H.V. Models

The correct setting for the closing and opeming of
valves 1s as follows : inlet commences to open 20 degrees,
or §in., before tap of exhaust scavenging stroke, and closes
17 degrees, or 13 in., up the compression stroke.  Exhaust
valve commences to open 75 degrees, or 1 in., from
hottom of firing stroke, and closes 28 degrees, or 1 in,,
down induction stroke. To test valve timing, the tappets
must first be set to provide o-014 in. clearance between the
overhead rocker-pads and the valve-ends.

To Adjust Tappets on Models 33 D7 and 33 Ds
Remove the ‘_..;m._..r...wH,..m:n cover, and, with a suitable
thin spanner, hold the tappet and slack off the lock-nut
securing the adjusrable tappet head. Then screw the
head up or down, as mav be required, to obtain the

=)

1933 MODELS

correct clearance © after this ..;..r.r"..r.__”_,. tirchten the lock-
nut. The carrect clearunces are o-aof in. for hoth inlet
and exhaust.

Vate.—Tappet clearances should be tested while the

engine is warm (not hot) and the decompressor lever

should be in the normal running position marked “ off ',

BIG-TWIN ENGINES
Moaodel X3 ggo-c.c.

The engine has a bore size of 855 mm. and stroke of
855 mm.  Dry-sump lubrication iz employed; for
detai of lubrication, see Chapter V. Detachable
cyvlinder-heads were used wirh enclosed valve-springs.
A magdyno unit was fitted as standard for ignition and
electric lighting respectively and a four-speed Stur
Archer gearbox.

Decarbonisation

It is a simple process to remove the heads and clean out
carbon deposit in combustion chambers and piston crowns.
The details given ;Trf;_&.. in this n_ﬁm:uﬂ also .._._.._HHH_. to this
engine,

Usually, machines of this type are fitted with sidecars,
and if the engine is being cleaned up on account of heav
petrol consumption, attention should be paid to the
._.:::._....mzm H

(1) Make sure the valve-springs have not lost tension ;
their free length is 1} in,
(2) Ensure that the wvalves are seating pro

especially the inlet valves,
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(3) Check the inlet pipe connections where they

in the C."::. -t ; also where the carburetter clips on to

4

the inlet I

When the valves are ground-in, there should be
d the valve-seat and the

s I

cont it surface ren
seating in the evlinder, This 1s sometimes misleading
and owners should not mke it Far ..“?::.ﬁ..m that the Ling

| their seats.

L

|
Wvls

i5 in arder by _"_F. condition of the
[t 15 a gond pl: v apply a smear of red lead mixed with

oil on the .r..,__..ﬂic:::u.;.. and i

e into the

nsert the v
the slot _._“.__...r__.__._..

cylinder, then with a 1 serewdriver in
press on the driver hes uwl and rotate the valve one 3:;;...:..
turn and take it out.  1f the seating in the eylinder

correct, o E._._:;: of red lead will show up all round _._F.
seating ; if this is not so, have the seating re-cut (ungle
45 degrees) with a suitable valve-seating cutter. [f
there 1= 4 leakage past the inlet valves, blow-back will take

place and fuel will be wasted, resulting in heavy petrol

consumption,

Uneven Running at Slow Speeds—all Twin ggo-c.c.
Models
It is not alwavs easy to make a twin engine run slowly
and * tick aver 7 evenly.  Owners usually take a pride in
this, and the following details will help when trouble of

this kind accurs.

First, locate the evlinder that is at fault and remember
that the carburetter supplies the same misture to both
evlinders.  Next, check tuppets, ooog in. for inlet and
a-ach in. for exhaust 1 then set plug points to o-013 in. to

L)
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1933
o012 and make sure that the electrodes are
clean,

[f irregular running persists, test for air leaks. “l'v do
this, obtain a rubber plug, similar to the type used for the
ardinary kitcl
in the centre of the rubber plug, to fit tightly,
length of rubber tubing to connect to the copper uihe,
Remove the carburetter and fit the rubber plug into the
m:_...ﬁ_i:._../.._E.._:.__.:__r,.,,

ensink,  Insertashort ._.:.ﬂ....., of capper tube

wtiin

e until the .,.._.‘._._._.:. exhatst

is qust about 1o ¢lose.  In this ,_=_...,.:_.m_:r hath rled
valves are shut. A second person s T.;__:w.n..m for this
test, o watch the connection of the inlet M.__H__: where it
i i ncler, us well as the inlet valve-puides.  Light

hie
ck in a good mouthful of smo place

13 1

0 clgarette and
thie rubber tubing between the lips and blow hard. 1f
there is an air leak, the abserver will be able to determine

 from

where the leakage takes place by the smoke emergi
that point.

The most likely place for an air leak is at the joint of
the inlet pipe where it is connected to the eylinder.  Useof
jmnting compound, which should be allowed to set before
re-testing, should have the desived result.  The preceding
test 1= one emploved by factory testers, and is an in-
tallible one.

[t there 15 no improvement after dealing with the faul
as previous|y ;..;..L.;FL check the ignition setting on each
cylinder; any vari soctated with the cam-
ring in the magneto portion, and this can only be rectified
by Messrs, Joseph Lucas, Led.

Onee it 1s established that there are no air leaks and
w:_;_,.,..._:.“:r.ﬂc m,z_;,._._::._T.E._Eﬂ

must be s

verything else i

a2 deseribed elsewhere,
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Ignition Timing

Some doubt may exist as to the correct position of the
H.'T', cables, and to which E.m::r._‘ they should be con-
nected.  All magdynos are marked close to the brush-

£5 _,...L.__pq..._. i

holders or H.'T, pick-ups, as thev are sometl
o, inder, Todect
which cam on the contact-b

for uany ?_2_,_:__:. cvlinder, to r”n_". the ignitn

always connected to the rear eyl
siker came-ring is to be used

the

h.—...:__..._..":._. m.__“.:_..»;._:u._u ,T._C:._L T._.. arried ...:n

U nscrew the nut fixing the magneto-dreve u..m.,:;nr.cﬁ nn
the engine end. Pull the sprocket off its shaft {use a
il bent at go degrees).  Disconnect

tyre lever with one ¢
he LT, lead from the rear cvlinder; hold the brass
terminal _.__...:T one hund and turn the :_.p_.._-u_._._u..“._: ,..LC_,__.,_..,.. n
the correct divection of rotation.  Immediately a " shy
is felt, examine the interior of the contact-breaker, when
it will be casily determined which cam on the cam ring 18
to be used for timing the particular eylinder,

ki W

Engine Service

Various types of cylinder-heads have been used on
these big-twin engines, but generally the only alteration
has been in connection with the position of the sparking-
plug. Cylinder-heads with the _.::Lr:.._.rm;:: fitted near
the centre are the most efficient, and should be used if
detonation or indifferent running occurs at slow speeds.
Cylinder-heads are mostly interchangeable on all mode

.Lm_,rf?.. side connecting-rods are fitted, with offset

gudgeon-pin  bushes. Detachable liners for the con-
_*._;.;,_:.__1 rads are used to en ible the | _E.:z_.. bis

be renewed without replacing the connecting-rods. 1t

24

1933 MODELS

the connecting-rods have been removed for agtention,
they should be replaced as in Fig. 3.

Split-skirt pistons are a standard Atment; the split in
the “4._..;..;_. skirt should be in front, or ﬁ...mn:..u the front of
the machine.

\ T..::x_r. hush iz wsed for the :....:.u_.r.,-.r_m_m‘,.. axle be ,.zﬁ“
oil is fed direct to this bearing, and from here passage
in the umine-shaft allow | ta be
wl to the T_.E._._:.__ azsemb _J

P

hole drilled in the timing-side
wheel.

Flvwheel end-float should be o013
i, to oe2o in. This clearance 5 ) % |

made by either driving in or pulling \

out the bronze 1r-side axle bush % A
shim-washers are ot used, 4 ¥

[f end-play between the flywheels \ % . .”__
and the crankease i3 excessive, this \ R4 A
may be due to a groove, cut in the b =

driving-stide wheel, rubbing on the
steel sleeve used for the roller bearing. ir o T
To remedy, have the flywheel face CossgoringHo
machined back clear of the groove, und make up a steel

washer of the required thickness, This washer need not
be hardened, but it must be fat.

Timing-side Bush
Oil is fed directly to this bearing. The bush does not
tre __,nnﬂﬂ__.,__.._ﬁ renewal.  Should the bush be replaced,
the mternal diameter is most important and it should he
v 2.+ 000073

reamed in position to § in, in. Wear on th
(eRlale ala

.__1...;."

]
S



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

UATCHLESS MOTOR CYCLES

bearing will create backlash between the small pmion

and the cam-wheel, with timing-gear noise. These
remarks apply also to the cam-wheel bushes, the normal

) . 00005 . o
diameter of these being L oin. "2 in. with bushes
R - (el =a C.ﬂ
t st

Nots Ihe atl wraove i the cov
t il leaking trom

i bnish should be on

ung chamber

the mietsnde, o pres

Driving-side Bearing
1 4 1 i

This is a built-up bearing, using | in Pin, rollers

sve which s a force it in

iz sleeve, heat shghtly the

n a steel sl

T remove t

case, when the sleeve will drop

drivine-side halt e

iit,

Replacing Cam Levers
When dismantling the timing gear, note carefully the
+ removed, and tuke care o

order in which the pars

11

stare the four distance collars in a safe place. The cam
levers are replaced in the followine order : (1) rear inlet,
(2) front inlet, and (3) either exhaust cam levers,
Replacing Timing Gear

Both the cam-wheel and the timing pinion are marked.
If the mark on the small pinion cannot be seen, unserew

the pinion fixing nut a tarn or so, as this can obscure the

marking. The pinion fixing nut has a feft=freand thread.
Derails of the actual valve timing are given in the clata

tuble on page 104 ftor later maodels of this tvpe, as all

gye-C.c. engines are st nilar in this connection, Check
with ororh in. tappet clearance.

afy

1933 MODELS

To Adjust Tappets o g9o-c.c. Treen Models —See 1939
Maodels, Chapter V.,

TRANSMISSION
Chains

1 medels riuns moail, and
¢ than occazional
adjustment and the oil kept up to the correct level in the

1] 5 J i
should need very lole attention, ot

ciase (verity level .._._..n:.,. . The inspection cap arthice 15

Fro, 4. —Sitirk=-AnsoRuER AsseyoLy.,

positioned to prevent overfilling,  ‘The rear chain should
be removed every 1,500 to 2,0c0 miles in summer, and
every 1,000 miles during winter, and thoroughly washed
in parafin.  After carefully wiping, it should then be
immersed in a bath of molten tallow, or. as a poorer
substitute, ordinary engine oil.  If the latter s used, the
chain should be | ght in order to ensure
penetration to all link joints.  If treated in this manner,
at lesst 8,000 to 19,000 miles of satisfuctory service should
be obratned,

aid in soak over

The shock-ubsorber assembly is shown in Fig. 4. A
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orease gun should be applied to the grease nipple to
lubricate the shock-obsorber cam from time to time.

To Adjust Magneto Chain

Adjustment of the magneto driving chain is obtained
by tilting the magneto bodily by means of its hinged
_,w._:i::: a serewed adjuster bolt, easily accessible,
When making adjust-

betng provided for the pury
ments, it is desirable first to remove the chain cover,
then slightly slacken the crankcase bolt upon which the
platform pivots and also the crankease bolt upon which
ted. Now, to tighten the

the adjuster screw 15 mo
chain adjustment, unscrew the upper adjuster nut about
half a turn, and tighten the lower one a corresponding
amount. Repeat as necessary, but be careful to leave
the two adjustment nuts tightly sccured. Lastly, re-
tichten the two crankcase bolts and refix chain cover.

Nate.—The correct chain adjustment should allow a
whip or movement of § in. to § as the top run of the
chain is lightly pressed up and down midway between
the sprockets.

To Adjust Front Chain

'To obtain adjustment for the primary chain, provision
is made to swing the gearbox bodily upon its lower fixing
bolt. Tt will be observed that the upper fixing bolt
operates in slotted holes to permit of the necessary move-
ment, To make the adjustment, the offside nut of the
top gearbox fixing bolt must first be slackened. 'Then
to tighten the chain adjustment, first slack off the nut on
the adjuster bolt nearest the engine and turn the nut
farthest from the engine clockwise until the correct chain

af

1033 MODELS

adjustment is obtained ; re-tighten the nut nearest the
engine and also the top gearbox fixing-bolt nut,  Correct
chain adjustment should allow a whip or movement of
$in. 1o } in. as the top run of the chain is pressed up
and down midway between the sprockets.

To Adjust Rear Chain

Put down the centre prop stand, slack off the rear-wheel
mﬁ::mﬁ nuts, and adjust chain as required by means of
the bolts which pass through each af the fork ends; after
this securcly tighten the spindle nuts, The correct
adjustment (which should allow a whip of 2 in. to | in.

when the chain is pressed up and down) should
ahtained for the tightest place.

Nete.—lefore tightening the rear chain, the adjust-
ment of the front chain should be inspected ; if attention
to each is required, the latter should be treated Arst.

To Adjust Wheel Bearings

To adjust either front- or rear-wheel bearingzs, which
are of the taper roller type, first slack off the left-hand
side spindle nuts. Then loosen the outer of the two
lock-nuts on the inner side of fork ends and turn the
inner of these two nuts in the required direction, f.e.,
clockwise to tighten the bearing adjustment, and contra-
clockwise to loosen, After making the adjustment and
before tightening the outside spindle nut, be careful to
tichten securely the outer of the two lock-nuts inside the
fork end, after which the axle nut must be securely
tightened. .

fmportant note.—It must be understood that taper

roller bearings must not be adjusted tightly. It is

=)
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possible quite unknowingly to mpose an enorma
crushing strain on the slightly tapered rollers without it

being made apparent by undue friction, Slight sluckness
must, therefore, alwavs be maintained.

To Adjust Steering-head

The steering-head should be occasionally tested for
adjustment by exerting pressure upwards from the ex-
g damper,

o sl

treme tips of the handle-bars, while
if fitted. is completely slackened off.  Should any shike be
apparent, the top lock-nut on steering column should be
slickened off and the lower nut serewed down untl all
trace of slickness has disuppeared, when the top lock-nut

should be again tightened down,

Front Fork Adjustments :

Provision is made for taking up side or end wear of the
various fork spindle bearings. The need for adjustment
will be made apparent by u click or creaking noise when
the steering-head is abruptly turned. By placing the
fingers partly over the spindle link end and partly upon the
lug through which the spindle passes, while the steering-
head is turned, first ascertain which spindle or spindles
require adjustment.  Then after slacking off both nuts,
turn the spindle bodily by means of its hexagonal end,
left hand or contra-clockwise to take up slack, or wvice
sersa to slicken, Do not turn more than half a revolution
before a re-trial.  Care is essential to guard against over-
tightening, when the fork will become stff in action or
most probably refuse to function. The fibre washers
fitted berween the lug ends and the spindle side-plates

¢ not provided for friction il purposes, but to prevent

14333 MODELS

actual seizure in the event of the ..m.;.,__::,. ._.._m,:.,". went being
too tight. The necessary friction damper effect iz pro-
vided H.:L...?.,_._;_..:.:u.. and is adjusted as follows.

The fork action damper can hest be adjusted while the
.

evele is actually in motion, and a badly corrugated st

provides the

Ly,

such as may be found on many bus
best conditions  for testing purposes. The chonite

should be screwed sufficiently tight

s per hand-n
the forl

and

action slusmsh under the above con-

hittle vanaton tor other

rect
[ 1t

ons of road surl

cond

vide the maximun deeree
Gf comiort,

Curfinretter—see 1930 models

Trenseal Dary ror 1933 Mooees
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PTER 11

SILVER ARROW " AND " sILVER HAWK "
VODELS

HiE Matchless ** Silver Arcrow
in 1y30, with rear-frame spri

.._.T__a._.._m

ne is o

2fi-degree twin manobloc of
remarkably silent in operation and famed for ¢
The 1930 model used a three-speed gearbox, subsequently
chanred to 4 four-speed gearbox of the Sturmey- \rcher
vpe.

The * Silver Hawk " was first introduced in 931 and
was the first multi-cvlinder OLIL.C. engine to be placed
on the market in this country, The engine is a double
twin of 26 degrees, with shatt drive and bevel gear
operating the cam-gear and driving the magdyno by a
horizontal shaft, Like the * Silver Arrow ", no oil pipes
are used for the delivery and return to the tank. A pipe
is fitted to convey oil to the overhead rocker gear, return-
ing by gravity to the crankcase.

Both the * Silver Arrow ™ and the ** Silver Hawk™
were taken out of production only on account of the
small demand for machines of this class at the time, and
not because of any inherent faults. It was only after
these machines were no longer available that they became

side-vulve tvpe, and 15

v starting.

extremely popular,
A n:_:__._:..,.“m.:_: reledse i not used on account of the

small r.__.:_:r.“. bore,

&i il i

SILVER ARROW "' AND * SILVER HAWE "

“ SILVER ARROW "
Engine Service

A detachable head is fitred, which simplihes decurbonis-

ng of the combustion cham No .;_.;,....,H.., _ m.;.n_...h._...:...._:...
are necessary with exceprion that the inlet valve-seats
should be carefully exanuned, as, common to all twins,
4 bad cear in the eylinder will cause hlow-back, with loss
wmption

f power and heavy petrol ¢

Sudden Loss of Power
When this oceurs, examine the rubber coupling which
restud haoles will
alfect the ignition timing. Wear on the coupling is
lignment of the 1 gdvno, and if
this instrument is inclined to " wobble " when the ¢ngine
is running, release the fixing bolts slightly and move the
dyno. unit until the * wobble ™ ceases, then re-tighten
fixing bolts. A new rubber drive will be required if the

drives the magdyna,

usually due to n

stud holes have become elongated.

A fall-off in power may be due to a piston seizure, on
account of insufficient lubrication. The pistons are
lubricated by oil flung from the big-end, apart from the
supplementary oiling by way of the groove in the cylinder
base. If there is sufficient o1l in the tank and the pump is
rotating, the passage for the oil feed to the big-¢nd should
be suspected and examined.  An air-tight joint must be
made between the crankcase and the oil-tank, otherwise
the pump will suck air in preference to ol

Noisy Timing Gear

Noisy timing gear iz extremely rare on this type

0 %
t b
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CSILVER ARROW T oAND YU SILVER ITAWK T

engine, which 13 renowne d Tor s heh deopee uf mechanicnl

slence, To test for this fault, run

| |
stind slowly and press with a screwdrniver handle

runber o L _m._,. load will ._._ 1ekla m“ LI
s ich 15 1 Wy LEH] W ___. [ il
Fo I shirm-w er whind LErrsime I
PR LY .,__ i ] 1] L I i .__ I R R ._.___. 1

Magneto Timing

Phe desien of the magnetn deive s unosaal, and f

b= rea letals o the 1 ethixd B adl P I In

t el | 2Even | _..m._.._.

Iteleass h nacdyn Rxtnge Dl i i i

w enwine plate and draw the magdyno C :
...____._.__:-. 15 repend ] Helea i 5L

thread) which fixes the conpling driver, and pull the plat
i ] A spro
» griven a sharp tapoat the back to re

tood hard :_...._..“._,_.T_. q._."_. Iy .:_._ for 1

SR J..ﬂ,.@
i u

wer is advisabile, alth

rear eviinder)
ik el — -
.._._.....E.h....

he tapy

uston in the T.D.C. of itz siroke,

d. Return the magdyno to s original position and
i - _ E 3 Fio 2 - ribschl N i =11 noA
turn the ..___;.__....._ and armature in the direction of roti- [t

tion—i.r., clockwise—untl the tibre pad on the contact

breaker touches the cam on the right side in the eontact tivhten the left-fand o
breaker, used [

the No. 1 (rear) cvlinder,

re-check tit

1

Fully retard the wer, moke sure that the

throveh the engin .“.H._:,

e Neis 0ot moved, an = conbactk potnts so that : - P .
| T I M Fat “ Silver Arrow "' Lubrication
ire just ab ush the driving plate
1 to its sl ind, taking ¢ fuLk it dev-sump | biri used, ol betre forced under
docs not m _ magdyno and frml pressure to the il grd ing el il
14 g
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collected in the sump 15 returned o the «
fabric filter, which was used on the later ** Silver Arrow
models. The oil supply and return are made by oil
passages drilled in the crankease, which register with ail-
tlt in the oil-tank.  This is belted to the cran
nd an wr-tight joint must be made if the system is
tisfactorily, De Luxe models had an ol
indicator in the instru |

-tank via &

pipes b

[ 1 &

ta Finetion s

5 UeVICD |

troublesome, It can a direct
comnection from the front of the ail-pump housing to the
timing .
“....._..__m”.. g

The rider can alw ays I assured that the

..._._..__u..

pump itsell is
vre is sufficient oil
ump is function-
1 E COrEC ..n__ m_.._ by reinaving :un.. leaz..r Canpy ._:__._ .:__.u...._n.H;...“___.um
. wed to the tunk. The long pipe-line
to the 1.___:._ supled with the low pressure of vil from this
part of the system, be attected by cold weather.  The
oiling svstem and feed lines can best be followed by

provi

ol 3

reference to Fie, 3,

*SILVER HAWK

Lubrication

m.__.__ﬂ

the same as the " Stlver
mounted on the crankease; the
only exterior otl-pipes are those feeding the rocker gear

-
and for conveving oil back to the tank. Condensation
cted from the engine as

1
1

Lon is very mug

.

Arrow . Uhe oil-tank

in the __..,._H.:_.,_.E should he ¢

..":P.wm_.. a5 pos sible by apening .—:._ throttle several times

Evidence ol
«en 10 the oil-tunk, in whicl
id be topped up frequently

sharply when starting with a cold engine
condensation will
cise the oil in the tank

s be

e

SILVER ARRONW AND SILYER HAWK

i not fall below the H:_.:.L.d_.,..u, mark
indicated outside the tank. The ¢ ranke
the ovil-tank. A small * stack '’ pipe is fitted, with the
ol rivd back m_w, leakage jrast the
w4, to settle in the oil-tank, and pressure gener-
he released into the atmos; .._.:," eaternal
from the front of the oll-pump ing
up o thn str L p e indicatar
_:_ ;__ A
The ail level is controlled
tank. Ol is supplicd to the bearings of the vertical shatt
by gravity, through spiral grooves cut in the shalt bushes.
Oil is thrown by the revelving bevel gear into the chamber
for the cumshaft, the le .;. T::_: mamntained by a drain

The oil level shou

ase release is in

i of allowinge ail, car

-pipe hack tu

Lix H__..,. :._.rm r.._.:_..._.

passage, passing s _J_ 15
"I'he whole assembly is practically submerged in il up to
the level of the drain-pipe from the top bevel chamber

Modified Oiling System

I later models, the _.z.m..,.._;;._m.., _._T_r, to the H,..__...rﬂ._.-"..;.._x.
instead of going to the right-hand side of the box, 8
carried to the left-hand side, and the union on the right-
hand side of the rocker-box is sealed. A groove is cut
i the pe camshaft bush. The new arrangement
enables oil to pass through the rocker-box and lubrrcate,

in its passage, the 1, rockers and bevels, The other
¢ rocker-box to the ml-

mil-pipe iz connected from
nk.

The ol tndicator cun be

traublesome —the
When the
a..:mm_..___..f.._.“.. it is

iscarded if

hox

oil-pipe being carried direct to the ro
ol delivery to the rocker-gear 15
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rnn __m:. It __:_* Tip

uswally due to we

gutde-screw, which contrls the moth
A\ new screw 1 corrects this faulr.  Inercasing the

_..__ .:_‘“ _m.—_..”. { ¥

made [y
Lirecmer Keip **

uﬂ._,._;. T !

pes inserted i
ST |

2 Lir

i whesi __.ﬁ "_F.L._ “ I __

hese pisanoes

{1

SLH

O MLy

ceostline

Foy i mie
L HIWIng

e should have the

(1) Worn piston rings (the |

the third eroovel,

ak where the oil-tank is bolted o the

i

wit the vl
Redu

climifered [YrEion «

Y _._.._...E..L 5, Jue to choked

L __..T:. _r.___ ._._._ ...u. __m.__... .'._T_.ﬁ..l

-

e ovalve wall

r.  Examine

_+_ Lattle oF na otl o rocker
rebieved tip ol the pump silide-serew for we
| "

Hat,

GilUEmg

(z) $hl

into front chan

for drivi

bt 1A

L]

" i

A

i HAWR '

R ARRCAN

Re-timing Ignition

Should 1t be | ne at any time to re-set the

it shiould

itton timin s follows

r

I Triciseny i

D

LR

iy fowser,

peratieon aaput

d fronthv e %
bBoth valves ;

af rotatie el the
tounm, The correct
y 1 aof the pack
will e M ST the

are just hrepking on
we fdentitied _.__.

the Mo, 1«

1N L _._"._._..__ I _"_.__. (L L
[T ETT & T S £ hack 1
~thread Mot sevur

i tiehrened down

platform
the

g down on the
distributor cap when seated on the cvele, the right
. ble for No. 1 evlinder
wt Now 3 erries the

rear ,..:_,......F.__ oL 1 the
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tur No. 3 eylinder {left-hand front),
front socket MNo. 2 carries the cable for No. 2
(right-hand rear), and, lastly, the right side front socket
Mo, 4 carries the cahle for Na, 4 evlimder (left-hand

EES MOTOR: CYCLES

._..._._

we details apply ot l destegn,
It ._._”__".u."._
e rotor and untortomn:

nt o 1nd

of thi

ﬂ._m“.:.

re 15 no ident
tvpe htted.
LT,
firing position must be e ".,__:_..
whed on all four evlinders.  To test if the Sringe order
T.,_..:_.w.,.,.f..:.,__._._:F. E_u::.::“mr,i.:.;_?_.ﬂ..._:...:___

throttle, =

Lion on nsirem

alteration also affeces the

- { |
neretore tne  exu

irt T:n._ the front sparking-plugs, using a
long screwdriver with tnsulated handle, and note if t
firing ,._..:. ining evenly. x.jt.: this on the
rear _.._ amd, if the front _...._::r.__ misfires ar runs at i
,..,_:.._tr.._. .Tn._..n._.H. _r...ﬂ ..._.....m ._"_u.r. :n:._..L .:_...T..". :.—..._ _.___.._ 1001 ..;H::..,.. __.MF.
gpark oceurs. The front and rear evlinders should run
at the same speed if 1znition 15 correet.

ders ure ¢

Hard Starting and Bad Slow Running

Slugezish valves, due to weak 2] -._H T4 0r burnt ail on
vidve-stems, will make starting L_:_r.____m. See that mica
washers are Atted under valve-springs (free length (s
28 in.).

The “;._:n jet in the carburetter iz most important ;i
inoperative, slow running will be poor, and starting
excecdingly difficult. A main jetr size 75 was originally
fitted, with throttle slide 4 7 4. IF engine starts anc
put the

fs ' ot when the throttle 13 opened, clean

4o
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retter

pilot passage and look for an air leak at the carl
e. Sports-tyvpe sparking-plugs are recommended,
as L C___.r __ torK.L.G.' .“_..1... ”_.r_.mn., Ipnition 1% set
in, before T.D.C., cantral lever fully

Va Vs

m._“a.n. M

!
TN ol

m.._ L ._..._”v.n.. (]|

Chatns

.._.

front ch

1 s kept Inoad] wnt by the tensioning
device, The oil level must be
duplex chaing will wear and the cluch
affected. Use 50 per cent. il and 30 per cent. paraffin,
whitch will relieve clutch dr Only one type of eng
sprocket 15 fAtted for both the Stlver Arrow " and
U 8ilver 1Tawk ™. When sidecars are attuched, o larger

rear-wheel spr - ratios,

G, werwise the

_ .Lu_.n._ __:,..

sed to rech

ce ge

Engine Noises

he engine are usually due to backlash in
shaft driving gears.  Dacklash can be
m-wiashers Atred between

MNoises 1
between the ¢
taken up by removing the s
both the top and bottom fange joints. This brings the
bevels in closer engagement.  The twa Oldham couplings
should be a close Aot _.._..p_._.:_,. noise is to be avolded,  Wear
on the bush in the crankease for the shaft which drives
unit will cause play between the gears, apart

from ;; _....,__g..;ﬂa from this _,_.::..

this dy
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Engine Service —Decarbonising

slack

two nuts securing the ¢ 5] rings to the
..;_._L_.. | hee :F__.._:..m: then b in order to
unscrew them from the spr

,.. _ _.. ___._.._._.. .._._ ._ _.n.

e the ewo holts securing the

:,:.“.. are
./.._.,i. rem
front _.:.,_. :.._._._m ;_,.,C —..: nut @an _

sconnect petrol

pipe,

tunk may

o the entire

osttion mdicited, |

slipped back mto

_.._w.. ol —_:. chimne clear.

wl evlinder-|

=il stav,
nd exhaust pipes and after

Next remove sparking-pl

_._F..._ remove h_ﬁ. stlencer
withd
n.__._... Ci .T:-.._.."?..ﬂ ___::._.._
i

wing the carbuaretter air aned tho svalves, detach

...

event any

¢ the cviinder-h crmoved L nseren

with the metal collar and

(] 1] 1
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washer down the tube .::_.r.__.u__u... 1 expasc
vertical shaft Oldham coupling joint.  Next, remove the
e .

H1 COVers

AT o ksne,

] i
Lt

o prsition

on the various

*Jaett to

o ANTs

the twelve holdine-down

1 :_

evlinder-

nahalt  assen

IF ¥ " i R (11
51 0% A VTl
head and cams i RRE T__ ;:._ i
ing may now be lifted «

2 o Py
SCRNITULL

tuking care

lve the

W e

__-.._.__"...,._. i= ..__.__...f_.ﬂ..,“ i

which should

aside to await refitting.  Care must also be tak

harden e end-caps and 1
¢ the latter

| steel va

d_L Tﬂ. ;r..w..“.__..L

uired. Al

_._

A R
dd next be removed fre

il re

m__" ._.1_,?,. Cired
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_-ﬂpm

and valve-heads by means of a suitable scraper or
penknife.

Re-fitting Cylinder-head

Refore re-fitting the head, the o

on depasit me
remaved from pistun tops. To do this, revolve the ene

}
until one piston 13 ot the P Ot 1ts stroke, and after cover-
ing the other three cyvlinder tops with a

prevent admiss chips, carefully scrape

lico rae o

the ﬂ.?.ﬁ_..: top with a suitable sera
afterwards wiping off all tr

ror an old penknife,
- the ;..._:._...._._.. _.ﬂ...._;...._ﬂ
the process until all pistons have been dealt with, in eq

i

er tops o prevent chips entering,
thi wp face of cy linder block.
il the m:.., L-Up TUtor
omes o the position alrendy de-
seribed in the removal instructions and then lav the

cuse cnver
and, lastly, o \
Now caretully revalve the engine
an the ignttion unit

eyhinder-head gaskets in their correet positions on the
cylinder block.

Next, gently place the evlinder-head and camshaft
assembly in pasition, when, if the camshaft has not been
moved, the top vertcal shaft joint should roughly register.,
Gently work this joint into correct engagement and then

il

introduce the various evlinder-head holding-down bolts,
making sure that they cach pass through the correspond-
ing holes in both usbestos jointing washers and evlinder-
head gas Serew all the bolts down finger-tight only,
and then, going over cach with a spanner in the order
shown in Fig. 7, gently nghten down. Lastly, again n

t=.

the order shawn, apply more pressure until all are firmly
and e _.._.__”_.. tizhtened down.
Phere are four positions in which the vertical joint can

44
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Fig, = —0Dapcn o7 FaariT
=iackENTNG AND Ri-

Tizaresiyg Uves-
pem  Flea Fixixeg
BaLts ["“SiLvep
Hawk ™

he coupled, only

ane of whic :_ how-

N
ever, will eive the
ranils-

COrTedt 3V

atinn of valve and =

irnition timing,  1F

the camshaft has not been revolved durning the dismauntling
0F re-erection process, the correct connection will he
automatically obtained.  Should there be any doubt on
the matter the correction, if made before the head is
fitted, will save a good deal of unnecessary labour, and
in such an event all that is necessary is to remove the top
bevel chamber cap (secured by fAve cheese-headed
RCTEWSA ). Then, whilst holding the camshalt “,._::wm:ﬂ up
sufficiently, turn the end

i of the shaft prejecting from the
housing until all the marks on the bevel gear teeth
coincide.  Providing the engine has been revolved o
give the described position for the pick-up rotor, the
tongue portion of the vertical shaft coupling will be in
the correct position to engage the corvesponding slot in
the shatt projecting from the camshaft housing,  Having
n:_".;.___..,r.L the re-fitting of cylinder-head, slide the top
vertical shaft covering tube glind-nut and washer up
into position and firmly serew home.

Re-fit the pick-up cap and then gently revolve the
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F._..__-“”._“.__.._. and, m turn, check each valve rocker for correct
while the
already mentioned,

e valve in-

clearance, making any adjustment necessary
tank is still well out of the wav,
the correct clearance is o004 in.  Re-fit 1
and  cables, camshaft

housing oil-pipes, carburetter, cvlinde rol
;:,."_,_.,.,__..:_.f.ﬁ

tank, gear quads
pipes, all in their order of removal, when the machine is

_.
again ready for the raad,

ipection covers, spar

stav, vear-rod, JLL:

portant note n the event of new cvlinder-head
cuskets and 'or ashestos impregnated wash

camshalft housing being fitted,

eérs  tor _...

e special precautions
IO Necessary to ensure success,  After Artinge the new
nder-head must be Armly
bolted down as .__".:....ﬁ_.,.. deseribed., Then shide the _._n.__:“_
tank back into position and connect up the petrol pipe
only and run the engine until it is well hot fwarm will not
suffice).  T'his process is to ensure the settling down of
the new washers.  While still hot, aguin tighten down the
various evlinder-head fixing bolts in the order preseribed,
and, when nearly cool, carefully adjust all rocker
clearances and finally fix valve-spring covers and refix
petrol tank, ete.  The above precaution is vit tly necessary,
and it will be found possible to tighten the r._;.:_._E.-_,r.r_
bolts considerably after the heating-up process. This is
due to the jointing washers closing down under the in-
Huenee of heat and pressure.

e n " v, { a
wazhers or tushers, the o

To Remove Gearbox (* Silver Hawk ')

First remonve the near-side foot-rest haneer, then with-

draw the foot-rest rod, tozether with the off-3

¢ hanger

and distance tube. Place a receptacle of some kind
fa

L . P

ER ARROW " AND

STLY STLVER 1TIAWK

underneith the front chaincase to catch the oil in, and,
after ﬁn:::__:_h the fourteen screws m_".._..__l.._m the outer
plate of this case, m,._ﬂ.___ remove the plate, taking particular
care to avold any buckling or damage to the juint faces.
Next, gently withdraw the two spring tensioning blades
in one unit, together with the spring shoe.  This may
best be done by pulling the rear ends of the ,.m..i_,_u hlades
out of their anchorage with a pair of pliers, and at the
ng the spring shoe outward with the

saame fme W
fingers,
Remove the six r.”__:n.:im
3 _,;:,H thimbles, when the clutch plates may be
drawn off the clutch hub. Remove the respective nuts
securinge _:E engine shatt sprocket and the clutch hub
to the pgearbox muinshaft.  Release the cngine shalt
..,.ﬁ__.:rr.r and draw it, using the .n“:._...p;_ extractor pro-
vided in the tool-kit, rogether with the clutch sprocket
and front chain, off in one unit. Draw off the clutch
hub, which i

ring serews and then the

Lvuuum_

i= a sliding fit only on the splined gearbox
shaft, and gently remove the oil-sealing disc and spring
fitted at the rear of this hub. Disconnect und remove
the rear chain. [t will now be necessary to lean the
near-side of the ...u__...h... against a wall, or alternatively, jack
up with boxes of suitable height in order to permit the
removal of the prop stand. This is accomplished by
detaching the spring and then removing the pivot bolt.
The stop bolt must then be removed, together with the
two distance tubes between the rear engine plates throug rr
which the two stund bolts pass. From the off-side of
the cycle, remove the fost-rest hanger, front portion of
rear-brake rod, pedal, exhaust pipe, clutch cable
and the two bolts which pass through the gearbox shell,
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and also cradle plates. Next, remove all nuts securing
the off-side cradle plate; also the two bolts securing the
cradle plate to the platform and the bolt securing the
platform support bracket. Remove this ket
and the silencer support arm.

Next, remove the muﬂ:-m._: from the ﬂ__.,,:...-_.:_,H “.___r_.. end
attached to the gear striker lever on the gearbox, and
withdraw the pin, The off-side cradle plate may now
be removed. After removing the nut securing the near-
side of gearbox tie-bar, the box itself may be removed

and the speedometer eable detached.

The replacement of all parts must be carried out in the
reverse order to their removal, hut the following details
require special attention :

(1) Before tightening the tie-bar nuts or the bolts
which secure the gearbox to the cradle plates, make
sure that the shallow tongue or feather on the gear-
box shell registers correctly with the groove provided
for it on the cradle plate,

(2) When the clutch hub and oil-retaining washer
are being re-fitted, ensure that the nuts on the back of
the former register with the serrations on the washer,
which is intended to revelve with the hub. Do not
omit the spring for this oil-retaining disc and make
certain that it is in its correct position,

{3) Do not, in anv circumstances, run the engine
until the oil level has been restored in the front chain-
case.

Although a lengthy description is necessary to explain
gearbox removal, in practice it will be found quite
straightforward should the accasion arise.

45
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Clutch Adjustment
In the event of clutch slip being experienced, the
adjustment of the clutch-operating cable should be sus-
pected.  When adjusted correctly, it should be possible
to move the clutch-operating arm on the gearbox not less
than 3% in. later to and fro with the fingers, and if
this free movement cannot be felt, the cable stop should
justedd ..Ec...ﬁn__:n_.u,. Alternative v, the screw which
operates on the ¢lutch push-rod may be slackened off, but
if the adjustment is made here, it is important that the
nut securing this serew is carefully re-tightened.

To Remove Gearbox (“ Silver Arrow ')

(17 Mark hath m.._...._“' __.‘__._. 5 1 and 2 to oo .__.n_._.....,_“.__:_“_L W
ed on the magdvno adjacent o the p
then detach both pick-ups, which, as will be 2een, are seeured
by the pressure of small, flac s VEr5.

f2) Hemove the bakelite contact-breaker cap, and withdraw
steel came-ring.
i3) Remove the countersunk head screw which secures the
ince and retard cable spring-box to the magdynn, when this
spring may be gently withd rawn,

(4} Unscrew the magdvno base bolts, and slide the unir
back on the platform w disengage the coupling. By detaching
the various dynamo cables, including the negutive battery
able, the entire unit may be femoved.

i3] Remove the battery clamp and disconnect the positive
cable sleeve connector htted about 6 in, from the battery
terminal,  This comnection is covered by a rubber sleeve,
which can quite essily be moved to pennit disconnection,
The battery may then be remeved,

(6] Remove the four small bolts which pass through the
top of the magneto and battery platform, and the two nuts by
which the forward end of the pladform s secured o the engine

s,

ake off the short front brake-rod, and detach the sear

rod from the gear striker lever on the gearbox,
8 Detach the elutek the clutch worm

e nipple fro
fever via the slotted hole and unserew the cable stop from the
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slivtted ki ,..RL_.._,.._.L 0 the geurbox, when the cable cin

slipped through the slot provided.

(5) Remove the lefr-side foot-rest hanger, and the outer half
of the front chaincise.

fro) Detuch the connecting links of both drving chains,

(11) Remove the two balts which pass through the sl
holes in the rear engine plates, and slacken off considerab
the nuts securing the ofl-side plure : force the two p
e

t oo relense the shallow toneue cut an the pearbox siglee,

and the entire box can be lifted clear.

The “..(__.._..:..p.:_n_: af all parts must be carried out in
to tighten all bolts

reverse order and care must be taker
the engine mf_‘. -5 and the gearbox,
dynamo cables are identificd by means of coloured
sleeves and must be fixed as shown on the wiring diagram,
It will be found advisable to connect the advanee and
retard cable to the magdyno before this unit is actually
fixed in position. After fixing the cable spring-box, eare
must be exercised to see that the cam-ring 15 replaced
with the narrow slot r,_.__.q.._E.:ﬂ with the m.__.:.m_...n::.m tongue
on the advance and retard cable end, by means of which
the r...::-_.m:.n is revolved in its _::_L:m o 1?._._...:.?.. the
variable ignition setting controlled by the handle-bar lever

To Adpust Frant Forks and Fork Damper Action—see
1933 models (Chapter 1),

The various

Spring Frame Attention (* Silver Hawk ' and

“ Silver Arrow ")

The rear-wheel springing arrangements are extremely
simple in lavout, and possess perfect lateral rigidity.
T'"he maving portion carrving the rear wheel is hinged
oan s .W.‘"._A.rn._.ﬂru-__u. - T_n..:ﬂ..m_”.__r“..#.. ..:"._.m Hn..r._.._.._.mn.ﬁ"..m na T.u._..._n.mrfh._.nm::
or other attention whatsoever. The spring damping
- fibre discs which shide

action is arranged by meins of

across both Faces of twao _,..__H.._m._..._ st m.;:._“...m bolted to the

30
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frame seat . Since these plates are not adjustable,
provision against wear of the inner friction discs is made
by clamping the spindles which carry the dises in the
top-hridge lug. Although wear the friction discs is
almost once each season, or
after every 3,000 miles, the two clamping bolts in the
n:ﬂ.ru:_uc lug should be slackened off, and the hand-
adjusting ebonite nuts screwed up as tightly as possible,
in order to draw the spindles out of the clamping lug,
'he pinch bolts should be again tightened securely and
the damper hand-nuts re-adjusted to give the desired
degree of friction, It will be found that the amount of
friction required give the maximum comfort varies
considerably with the road surface—ie., the rougher the
f: the more damping action will be required.  For

wgligible, nevertheless

sur
all normal conditions, it will be found quite satisfactory
to adjust this damping action in exactly the same manner
as prescribed for the front forks, taking care to adjust
each side nut to give, as near as can be judged, cqual
pressure.  Rubber-stop buffers are provided to limit the
spring-frame movement, but only an exceptionally severe
jolewill compress the spring sufficiently to bring the buffers
into action, and the remedy is to apply more friction.

Fo Adiust IWheel Bearings—see 1933 models (Chapter [).

Vacve T SILVER Hawrk " annp ILVER ARROW "

" Silver ' Silver
Hawk." Arrow."
Inler apens BT.DLC, 20 to
[mlet closes ALILDLC, 3 5 5%
157 Dpens H“ _" “..__ . :.u._ Lile]
utist closes AT.1 u.._r. - - 23 1o
Taken with o068 in, tappet clearance,
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1934-1933 MODELS

CHAPTER Il
1534-1935 MODELS
/HH...._“_E_..“ made during the 15314-19335 period were
N\ d ! G34-193!
A sically the same as these in 1933, A 230-c.c.

|......__ ."_r. "..._..q..m ._“.r.._ m: ..“_..J_..u.__“...._u

model (34'F4) was introd
_.n___..{.

1934 250-c.c. Model Fy4
Apply a grease gun to the grease nipples on the rocker-

box (see Fig. 8) every oo (Mher lubrication

details are the same as for 1933 models.

To Decarbonise

Remove silencer and exhaust pipe as one unit, then
sparking-plug and petrol pipe.  Take off carburetter and

_..ﬂn it on the saddle, :.... _._.,u__.,:.._.m.,_.“ the four boles holdi

down the rocker-box, the entire assembly of rocker-box
and push-rods with tubes can be taken away on the right
side of the engine. Put the two valve end-caps in a |
place of safety, and make sure they are replaced when
engine is reassembled. The cvlinder-head can be re-
o the four holding-down belts,  If
the evlinder-head gasket is damaged. replace it by a new

moved by unscrew

TETLH

To Grind-in Valves

nding is advised

In the case of the model Fyq, valve g

on each occasion when decarhonization 15 undertaken,

Fro: S.—Esoive LusmicaTiox Syvsmos ror Monkr 14F.

M
=
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After the cylinder-head has been removed, to remove the
valves it will be found convenient to rest the head of each
valve in turn on a small block (wood, preferably) while
the spring is being n:_J_ﬁ.,_.;.,._E._ to allow of the removal

of the taper valve-cap divided collar. [t may be necessary
to give nrr _:m...,.-.,u._::_.. cap a ,:E_._ tap to release this
taper collar.  After removing all carbon deposit, the
face of cach valve seating should be smeared with a good
huly backwards

paste and the vilve revolved ¢

grinding
and u:ﬁﬁ.:...... (never revolve ﬁ__::_;___..n.r..”...u while
pressure is applied to the head. During thas _;.n?::u:
it iz advisable occasionally to raise the head off its seating
and turn in the guide slightly, afterwards repeating the
backwards and lorwards movement,

Generally, only one application of grinding paste will
he ample for the inlet, but two or three applications may
be necessary to restore entirely the exhaust-valve seating,
After this grinding in has been satisfactorily accom-
plished, all traces of the grinding mixture should be
carefully washed off with petrol, and both valve-stems
and guides cleaned thoroughly, Prior to re-fitting, it is

advisable to smear each valve-stem with graphite grease

To Adjust Tappets

Remove the O.FLV. rocker-box cover and revolve the
engine until the valve requiring adjustment is fully open
Next slack off the lock-nut for the push-rod adjustable
end, Turn the engine untl the vilve is closed, and
carefully unscrew the adjustable push-rod end until the
correct adjustment is obtained. Turn the engine again
until the valve is fully open, and, taking care not to dis-
turh the adjustment obtained, securely tighten down the

54
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lock-nut.  Check the adjustment carcfully with the nut
tight,

Note—Correct clearance between rocker-ends and
Ive-stems when valves are down on their ,.,..,_.ﬂ_:_.a.r. and
engine cold s the nearest _w_:__._?_.:,._p to nil obtainable. It
should be abserved that the hardened steel ._....L.._,n-..;:.:.
caps are free to be revolved with the fingers while, at the

same time, no perceptible up-and-down movement of

the rocker is Hq:zi._.r...
necessarily be set to the “ off "' position when checking

The decompressor lever must

= n....r...:._u.:._.... 3.

To Re-time Coil Ignition

Remove the bakelite contact-breaker cover and slacken
the serew securing the contact-breaker cam. With .
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.  Set the piston
ve in. before T.1).C, with ignition lever fully advanced,
then gently turn the cam with the fingers in an anti-
clockwise direction until the contact points are just about
to part. In this position, carefully re-tighten the cam-
fixing screw and replace the bakelite cap. It is essential
to obtain exactly :F. preseribed piston setting on the
compression stroke—i.e., the stroke at the top of which
both valves are closed,

To Adjust the Dynamo Chain

Adjustment of the dynamo chain is arranged by re-
volving the dynamo unit in its cradle mounting, The
correct adjustment should permit a movement of about

Lin, to § in. as the top run of the chain is lightly pressed

i
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up and down midway between the sprockets. When

checking, try a number of positions and obtain the
described adjustment at the tightest place.

To adjust, first slacken the dynamo clamp bolt and

1 k2 mounting in a forward

ar r._.,...,nr_.a.”ﬂ._.. Lmﬂ._.,.ln_ﬂ.. tia .F_.J 1. .__. Vs ....,m:..r—... _.—._

adjustment after the clamp bolt has been re-tightened.

With the Madel F 1t will be found that the tension of

v chains can be checked by

then twist the unit bodily

hith r.m”,.._._.,::: and _:.,.”_....,
passing the fngers through the inspection cap orifice, it
betng, of course, necessary to remove the cap for the
purpose.  This cap 15 released upon unscrewmng the

knurled-edge screw.

To Adjust Primary Chain

To obtain adjustment for the primary chain, provision
is made to swing the gearbox bodily on its lower fixing
bolt. It will be observed that the upper fixing bolt
operates in slotted holes to permit of the necessary
movement. To make adjustment, the off-side nut of
the top gearbox fixing bolt must first be slackened. Then
to tighten the chain adjustment, Arst slack off the nut on
the adjuster bolt nearest the engine and turn the nut
farthest from the engine clockwise, until the correct chain
adjustment 15 obtained. Re-tighten the nut nearest
engine and also the top gearbox fxing nut, Correct
chain adjustment should allow a whip or movement of
din. to }in. as the top run of the chain is pressed up and
down midway between the sprockets.

Note —Owing to the movement of the oearbox
necessary tor correctung the chain—some small altera-

ESXGIATY ;

tion to the gear-rod adjustment may be o
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therefore, upon completion of the former, the adjust-
ment of the gear control must alwavs be checked and
corrected if necessary.,

To Adjust Rear Chain

Put down the centre prop stand, and slack off the rear-
wheel spindle nuts.  Adjust the chain as required hy
means of the bolts which pass through each of the fork
nds, after which securely re-tighten the spindle nuts.
The correct adjustment (which should allow a whip of
in to Lin. when the chain is pressed up and down)
should be obtained for the tightest place.

Before tightening the rear chain, the adjustment of the
front chain should be inspected, and if attention to cach
is required, the latter should be treated first.

Tumportant —Care is necessary when tightening the rear
chain to leave the wheel in correct alisnment.s When
correct, a piece of thin string stretched taut across hoth
wheels, about 4 in. from and parallel with the ground,
should be observed to just touch each tyvre at both sides
of the wheel centre. A straight wooden batten about
5 fi. long can be used for checking wheel alignment,

applied in the same way as the string.

To Adjust Wheel Bearings

The wheel bearings on this model are of the ball, cup
and cone type.  Although care in adjustment to aveid
over-tightening is required, it is not necessary to adjust
with a slight shake as with taper roller bearings. To
adjust either wheel bearing, first slack off the near-side
axle nut, as well as the thin lock-nut on the inner side of
the fork end; then, with the special spanner provided,

L#
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turn the cone in a clockwise direction until all shake is
taken up ; after this, slack off a trifle and re-tighten
locking-nut and outer axle nut.

Stecring Head Adjustment—see 1933 models (Chapter I).

Front Forks, Spindle Adjustment

The method of endwise adjustment 18 telenticul on chis
mendel as for the 1533 models, except that _...r.....r_n::._T
headed spindles are used ; it is therctore only necessary
tes slacken the near-side nuts tw m.;.“::.: :_....._::..:... rotation.
stment of the spindle

It is unnecessury to disturb the adj
which carries the hand damper control on either model.
Fork Damper—see 1933 models (Chapter 1).
Carburetter—see 193y models (Chapter V).

Engine Service

A detachable liner was fitted to the connecting-rod to
enable the big-end to be renewed when required.  The
liner and the crankpin are the same as are used on all
250-c.c. models made up to 1939. I'wo ball bearings

(R.L.5.7) are used for the driving-side axle, If the plain
bush Tw the timing side is replaced, this should be reamed
F bl & ia oD J .
in position to } in. in.

Q00000

A felt washer is not used to stop oil leaking into the
contact-breaker chamber. A special bush with a spiral
groove 15 fitted—the groove should be on the outside of

the bush housing.

1935 Models
For lubrication details, reference should be made to
models previously described. The general layout of th
lly the same as for 1934 models, with
3

CNTmnes 15 _:.”..._..:

1034-1035 MODELS

the exception of the introduction of a valve lifter in place
of the H.H__..r.:._%?__,...._:. used on F.:.__.E‘ models. Fig. 1
iatrates the D830 model ( 300 ARHY ..._

Engine Service—sce 19313 models,

[t should be ctween the
rocker-haox and t _F. bottom of the _,F.:_: tank s very clusc.
If engine noise is heard, or a * knock " is ..::.__T_.,. when
the load is taken up by the cne e sure the rocker-
box i1z not in contact with the base of the petrol tank.
Raize the tank to allow clearance, as desired. This
applies chiefly to s0e-c.c. O.H.V, models.

(Fearbax AOC=C.0, .f:._nmq.m_nl.v.n__.. 1939 models T...._.E_,.u...,._.
Vi) for Burman-type gearbox.

ioned that the cle Lranee

Gearbox, 250-c.c. and 350-c.c. Models

The Lightweight Burman gearbox was fitted o 23¢
c.c. and 350-c.c. models. .

If the gears disengage under load, this is rarely due to
one particular fault, but to a combination of circum-
stances. To remedy, first try fitting a new rocking
pawl. Check the lever at the rear of the gearbox end-
cover ; if this is loose on its shaft, lost motion will result,
and affect _.-._.,mu,ﬁmﬂ: of the pears. Wear on any of the
dogs, on both the pintons and the gearbox r__,_:n will
have a similar effect. [f the trouble 15 not with the
gear-change ___.:.._.,_::z mechanism, it is in the interests
of the user to send the r::;.._:r. gedr rhox to the rc.‘,__,_:.f
makers, for their attention.

Foot-change Mechanism (Lightweight Gearbox)
Prior to 1936, the operating gear was mounted outside
30
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the gearbox. These gear-
boxes can be converted into
the totally enclosed type
with new parts, by changing
the gearbox end plate,
Th ‘nt is shown
in Fig. 0.

If dithculty in selecting
the goars takes place, first

turn to the [ ¢l in the

irr

& adi§

spring-box, as damage on
either end of the pawl will
sars from

prevent the B
engaping correctly.

Fig, n—=rpiso-Box axp
Hovkiso-Paw

"lu__.:._”_.ﬂnm_._._..rrm ﬂ...._._..r_ﬂ..nmu._ﬂ ._“._.Ir.. —__.._.r.__._. T:w.. nu_nur .."..“. m-.u_...._lﬂ. ql.r._um.-.....r.ﬂ.
The operating lever is also illustrated in Fig. 10, [I the
_._x.:_.-_...wsﬂﬁ_.,.. assembly rocks m:_n__._..,__....u. use shim-washers
to take up movement, with the assembly perfectly free
to move when the pedal is operated,

o LEPR - Fonr-CHaNGE T LeEARBORXY

Inaded recking lever

showing

Lo

1934-1035 MODELS

Clutch (Lightweight Gearbox)

A three-plate clutch is used on all lightweight
boxes. Friction plates are fitted with Ferodo inserts:
cork is not recommended by the makers of the machine.
Should clutch slip occur with cork inserts, they can burn
t and leave the rider stranded,

n_:nnwﬂ__ﬁﬂmmn-_nﬂﬁ,.E._na:dnn.m

The clutch operating-lever adjustment can be effected
by either altering the adjuster for the clutch cable or by
the screwed stud in the pressure plate.  When the clutch
inserts settle down, or wear, the length of the push-
rod is increased and this takes up the play between the
rod and its operating lever on the gearbox itself, The
adjustment should be made so that when the operating
lever on the gearbox begins to press on the push-rod, the
lever should be approximately at right angles to the
ground or parallel with the gearbox shaft. Should the
adjusting stud be screwed home too far, the lever will
have 4 bending action on the push-rod.

Clutch Stip—see details for 1939 models (Chapter VII).

Harsh Transmission

Roughness in the transmission can be caused by the
shock absorber in the clutch breaking down. [f there is
undue movement between the clutch sprocket and the
clutch “drive, this indicates that the shock-absorber
rubbers are either worn or broken up. Wear here
should be dealt with as soon as possible by replacing the
worn rubbers; to aveid breakine the rubber plate and
securing bolts, which can drop into the chaincase. The

g
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threads of the securing bolts are burred to prevent the

nuts from “.__::_E off. A new set of bolts and :_:... is

desirable when the rubbers are 1,_;_ wed or examine
Medivem and Hleavyweight Gearboxes I

for normal m.._q...m_..._..
instructions refer to 1939 models.

Clutch Operation (Medium and Heavyweight Gear-
boxes)

(1

I'he lever operating the clutch
in Fig. 11.  An adjusting stud, as frte

\

.F._...
il
Mq

is exposed and is shown

; :
| to the clutch-

T
K

ﬂ f

= — o=y

..ﬂu

WH
%
,@ |

Fra. 11 CrLrren axp Corres-Oreraring Mecsaxss Usin
oy CP-Typre GEABON.

:m.__q:.__r pressure m.__,ﬁ... on the :.: 1wel m_ﬁ models, is not
used.  Major adjustment to the operating mechanism is
made by releasing the clutch cable o allow the lever on
the gearbox to clear the adjusting serew, Fig. 11, Alter-
ing the position of the adjusting screw has the effect of
either lengthening or shortening the push-rod, as desired.
A }in. ball is fitted in the end of the sleeve ; this can fall
ot H.._.:___T_ l:., m__.._.......r. _.:.. ﬂ.ﬂnﬂ_:.r.__,._.

Clutch Drag
The use of unsuitable vil in the front chaincase will
(32
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cause the friction ﬁ_..:.__..z. [LF] SHICK ' q:n_._:.. o1l ws recarnt-
mended by the makers should be used. In severe cases
of clutch drag, examine the slots in the n.__."__r___. driver for
dents caused by the tongues of the friction plates.  Wear
at this point will prevent the clutch H,?.._;;. from moving
u..__mr,:._;“.,, ty free the clutch., If the wear is slicht,
filing the slots will correct this fault.  The clutch may be

little noisy after dotng this, by reason of the backlash
.r.._._,....“..ﬂa...rm. f_.—_._.-m T_ _._n_.m.__.x._._. can T_.. —.r_m.w..,..: “”m_ ._a_..._r. :_.“_.__..._p“_._l_..-.
an the tongues for the friction plates; the

aut the me
tongues should be placed on a hard, flut surface and gently
tapped o draw out the metal. A litde backlash s
dras " on this

Necessary, otherwise the eluteh will also
account,

RECOMMENDED LUBRICANTS FOR
MATCHLESS MOTOR CYCLES
For Escixg Lusmicaton v Susser @ Castrol  © Grand

Prix"; Trple Shell: MNobileil “ D™ s ]u e
Mororing o

* Racer B de Luxe™,

For Excixe Lepricatios ™ Wister: Castrol ™ XX
Double Shell: Maobilodl “ TR " Essolube * Racer ™:
Moonne *C "',

m GEArnox  LUBRICATION, Fraue _:_:.2 Usixni
Cagask . Castreole : Shell “ Retinax '
05 Aobilgeease Mo, 2 m.z;:_ Girease 3 Belmoline

For Tersomacie Front Fores: Castrolite: Single Shell
Mobiloill © Arctic™ ;. E=solube 20 Motorine " E ",
t Branr CHarmz s Tallow,
The use of running-in comp
added to the eneine oil is recommended for running-
ned or new engine.

rd containing colloidal graph

n u

meen __"._...m”w

F 1
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HJJ..._.. the 1530 season all r._.,.u__,.r_...._:.t.__..ﬂ CNUIIES Were
the

frame, whercas previous
,__,T_.. _”..:L_...T

in the table

,_,.._.H.F....._:... situated in

with inclined engines.
16 season are as outlined

_._“_:.._._ﬂ._... Were ..m.._.. ._

made for the iy

below :

3
Bare e
A | P .

RS [T

3h Hhzz A0 230 O.HY

1h a3 5o 250 OILY,

1 i 73 %o OHY

36 B33 03 500 OHLV,
Toavwsr Mopirs

b,/ D3 Bz'g 03 | 500 2.V

36/ 84 833 353 GO 5.V,

sz models.—Dasically the same as model Fy, made in
1934 (see previous chapter). Coil fitted ; |
Burman four-speed :.1.;.__.._._». gearbox,

CF2 models —The same as the G2 model, with the
exception that a magneto was used in place of coil ignition,.

Maded &1,

Fig 12 shows the gencral layout and lubrication system. 7

Ienition

Hairpin valve-springs were introduced.

Muaodel GRo.
ing, but the O.TLY, rocker-gear is positively lubricated

¥ R To Sraa— . o -
_ __._._ 15 DHIsSicaily H_.p.... =nNe as e 330-c.C.

the oil pump.

g

0.y

12 —=Excise Ly

1930-1537 MODELS

3, * A

— —— 1]

DIl O 1
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wERED L
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MATCHLES: MOTOR CYCLES
Vool Em.-l,—..,m:..;.. has an _.::._m.:,..r.L side-valve engine
with detachable cvlinder-head. A mediumweight C.P.-
tvpe N_E,l:un was fitted. Instruction is as for 1534

maodels,

Model Xy.—Basically the same as previous models,
but with changes in the econnecting-rods and big-end
p_..;.:.._c:.__..um.. Forked- ?ﬂn _..E_._:r..ﬂ_ e-rods were first intro-
duced for this season. Lubrication details [or
gearhox and engine are as for 1939 models.

Engine Service 1936

To decarbonise, it 1s necessary, on OLHLY. madels, to
drain and remove the petrol tank for easy working.  T'wo
petrol taps and a suitable petrol pipe can be fitted to avoid
the necessity of draining the petrol tank for this kind of
work. On all engines of the O.FLV, class, it is necessary
to turn the engine until both valves are closed, before

._n+n_.:1.::m tw remove the rocker-box. The method of

removing the cylinder-head and rocker-gear is straight-
forward, and no special precautions are necessary. The
push-rods should be placed so that they can be re-
assembled in the same order as they are removed, when
re-fitting the rocker-box. Do not overlook the valve
end-caps, as the valves will be ruined without the caps

in a short space of time.
Note,. —Cylinder-head  gaskets are used on all 1936
.n.n-_-“_..r._.nr“..m..

Valve Grinding
Usnally only a small amount of grinding is necessary
with the inlet valve. Should the exhaust valve-seat show
i i ing ", the valve should be re-ground by a
{44

1930=1937 MGDRELS
suitable machine, otherwise the seating will ke a

saucer " shape and a good seal will not be made.
When the valves have been ground-in, a continuous

matt surface should show on both the valves and their

seatings in the cylinder, or, in the case of O.H.V, engine,
in the cylinder-head. Az a check, apply a smear of red

lead :.:...:.;._ with ol on the s
pressure on the valve-head :

turn.,  DLExamination of the seat

1 of the valve, apply
ind rotate it one complete
the eylinder or eylinder-
ure whether continuons contact is made.

head will en
This is most important with engines of the twin-cylinder
class, as blow-back can occur and affect both perform-
ance and, in particular, petrol consumption.  With
O.H.V. engines, petrol can be poured into the poarts to
test for leakage past the valve-seats.

Replacing the Driving-side Bearings

On all single-cylinder engines, two  separate  ball
bearings are used. T'o reassemble, first fit one ball race
and see that it is home against the face of the housing
Next, fit the smallest of the two spacing collars, which is
actually a distance picce, then the larger of the two
spacing collars, which is an oil seal covering the path for
the ball bearing, and, finally, the second ball race. These
bearings should be a close fit in the erankcase, und fitting
will _:., made casier if heat is applied before fit

Small-end Bearing (All Engines)

The gudgeon-pin is a sliding fit in the piston. A
number of riders are of the opinion that _..n bearing
should be a close fir, which is not intended by the makers.
It is intended for a H,.:_ af otl o be H:,.:_r:m:.._ Between

H
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the gudgenn-pin and the bosses in the pi

of owners replace the gudgeon-pin and the gudgeon-pin

bush without good reason. It is very rare for a noise to
}

eranate from the .._:,_:-r.:.,_ bearing, and, in the case of

should look elsewhere before
[t should be explained

an engine noise, the owne
replacing this particular T....,_.:.:u
that if the gudgeon-pin seizes in the piston, the piston
will be ruined during the removal of the gudgeon-pin
bush; seizure cannot occur if the gudgeon-pin is a
part of
_r.q_r.._z_.. _L LR 1A _..“_._:_; L:... Le :1 ENErous :___":..J...:..:r.;...

Hoating fit.  ‘The absence of noise from tl

1937 Models

Cubic
Mlew Capaeiey, Engine,
L % LY
| (¥ 250 DLV, (Coil),
G 150 OHV. [Mag.)
[ 150 0L H. V.
G 300 CLH. V.
iz 250 O.H. V. (Compention).
1773 150 OLHLY, (Competition),
37.GR z00 OLHLY. 1Competition)
37/G7 230 5.V, (Caoil),
il so0 S.V, {Coil),
2=N =] " (Twin).

Dirv-sump lubrication is used on all models similar to
earlier engines. Side-valve engines have detachable
cylinder-heads. A four-speed gearbox with positive
foot-change is used on all these machin

Engine Improvements
A new type of cylinder-barrel and head was intro-
duced for both 2j0-c.e. and jo0e-c.c. side-valve
%

:_C_..H.,,H.....

on. A number

1936-1937 MODELS

{On the 500-C.C _..:..h.:un. ve-suats were staggered
and the exhaust valve-seat was moved away from the
cvlinder bore.  This engine, with its new type of cvlinder-
head, was remarkably efficient for its class.  Machine
fitted wi have an engine sprocket with
cizhteen teeth, to aveld detonation, unless a ...“::_.— n...,.._.r._

d SIL

| ._._u.; JE

r i
o} __:T cun be used.
1

HILE _“;:! ._...: Wils ::L_._.p.___...r o _.._ﬁ. .L.::_ ; f... MJH;_.. ced

fust touring selo mount, with a high maximum

speed,  Engine details in the main are similar to the
1539 mindels,

Ouickly detachable rear wheels were introduced on the
330-, 300- and ggo-c.c. twin madels, The lightweizht
maodels retained the ball and cup bearing, which are not
quickly detachable. Taper roller bearings are used on
the heavvweight muachines, and service for wheels s
described fully for the 1939 models.

Big-end Assembly —1937, 350- and 300-c.c. Models

[n an attempt to overcome the rattle from the big-end,
mentioned for earlier models, an extra row of rollers
(three rows) and a new tvpe crankpin were fitted. This
attle 1= not due to wear, but is a peculiarity of the engine,
and it is only owing to the high degree of mechanical
silence of the valve-gear that the noise is heard. This
noise is often mistaken for piston slap because no notice-
able movement {up and dow n) can be felt on the connect-
ing-rod ; however, if the connecting-rod can be rocked
sideways to any extent, oversize rollers must be used
the engine is to be free from mechanical noise. As
already stated, the noise can oecur when an accumulated

clearanve of g-oat; in. is measured.  When constdering

(1}
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this, do not overlook the fact that it has ncecumulated on
the nq..:__q_.r“d_,u. c::n:..n.::u.j“; liner, also the H H 1

1d is, of course, a negligible amount. The

rollers,
of Pool petrol has been the cause of crankpin breakage,
ine to * pink " unduly.

mainly when riders allow ¢
Breakases were unknown before the war, even when
pistons with a compression ratio of 73 to 1 were used.
The crankpin has been strengthened for the army models
as well as for the civilian machines turned out since 1945,

| o -

The latest type crankpin can be used on the 1937 engi

hy enlarging the holes in the Aywheels for crankpin o 2 in.

diamerer
Note—~\When over-

: rollers are to be

! g [ 'used the connecting-
e rod liner will have to
Fig. « be lapped to enable

the rollers to pass the unworn diameter. 'This will also
ensure concentricity of the liner. The makers use a
“...E:.:ﬁ tool, the design of which 15 too ﬁ::ﬁ:__.n..:.n_.._ For
the averare rider to make in his own workshop. As a
point of interest, the tool is shown in Fig. 13.

[t will be seen that by screwing down the nut, the cast-
s far as the meral will Hex,

iron ¢vlinder can be expanded

Testing Flywheels for Side-play
[t is essential that end-float in the fywheels to the

extent of e-015 in. to oc20 in. is allowed when new
timing-side bush is hitted.  Fig. 14 shows an easy method
of checking the amount of movement between the fly-
wheels and the crankease. [t is, of course, understond

7o

1930-T937 MODELS

7
that the shock-absorber on the ‘..:r:.q:.. shaft is #a! as-
sembled during this operation.

It will be seen in Fig. 14 that the end-play is adjusted
T“. moving the tim side bush, A _.H..r._:.r. of steel
the same size as the bush itself, can be used for drivi

in the bush to reduce the end movement. Conversely,

Hy aomipi r = o e

E AMOUNT oF Movesext
5 AND CRANKCASE.

Berweex FLywHEes

| m.;.n_r..,r. of steel .:_T_:.ﬁ to go over the endside diameter of
the bush is uged for drawing back the bush to increase
the _:\;, ‘heel end movement. A light blow on the tubing
with a small hammer will move the bush as desired. The
method applies to all Matchless engines made since 1530.
The bush normally protrudes J; 1
fice,

. proud of the crankcase
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Removing Small Timing Pinion

On all Matchless-made engines, the small timing pinion
a taper fit on the timing-side axle ; its fixing nut has a
left-hand thread. ‘This does not apply to the Mutchless
enmines fitted to the ,__._.__"._rﬁ.h: Three-Wheeler I'o remave
« to avoid

the pinion a sprocket-removing tool is desir
damage to the teeth on the pinion. A suitable tool is

shown in Fig. 135, wi

1. ~, . % R
I\fwvw made if good workshop  facilities
= | i are available.

If a tool of this
availuble, the pinion will have to be
levered off its shaft. A tvre lever,
with one end turned at go degrees,
and ground or filed unul it will
e ..:.q.._..:_._.“ pass behind the pinion and the

Rivivesag Too crankease, can be used. Alterna-
tivelv, a small wedge can be driven in between the
pinion and the ¢ ise, with inconsequential damage
to the pinion, Do mot attempt to drive the shaft off the
pinmion unless the _.,m:m:: is supported ._ﬂ..:_.__u.." the crank-
case bush,

i srdeny s 0 Ak 4 pd

Timing Gear Noise

If the timing r gradually becomes noisy, and
assuming tappet clearance 1s correet, it is usually due to
worn bushes for the cam-wheels, or the timing-side axle.
In some cases, a new small pinion will help to take up
backlash in the gears normally responsible for valve-gear

a3

notse.
When investigating valve-pear noise, disconnect the

1536-1937 MODELS

valve-lifter cable ¢ 1t mav be short and holding the exhaust

tappet away from the base circle of the cam.

Rocker-hox

End-play in the rocker-arms is usually blamed for

valve-gear noise, but unless the end-play 13 most ex-

cesstve, a naise will not occur from this part of the engine.
1

The rocker bushes locate the end movement on all O.HLV.

CNETTIES, _._._..._._hm EXCessIve movement can _r.w._.. taren :_._. _....:_."_.n.._.

g5y or (2) redu

out one or both bu

by (1) driving
the overall length of the steel sleeve working in the bushes.

In (z2), the end of the sleeve must be finished at com-
plete right angles to the axis of the sleeve, and unless this
can be carricd out properly and with suitable sear, use

method (1),

0il Leaks from Rocker-box

New felt sealing rings are usually required to rectify
this fault, assuming, of course, that the bushes are not
worn,  One of the rocker bushes should be removed to
replace the fele ring, and when the new ring is fitted, make
up a piece of 3 in. steel with a point, or reduced end, and
insert through the felt ring 3 this will force it into position
in its recess. Do not ream the rocker bushes with the
felt ring in position, otherwise a proper seal will not be

madle.

Naote.—Should the rockers be ﬁr.m._uhr.__.ﬁ. check the new
ones against the originals, Rockers were strengthened
in later models—the latest tvpe, although similar in
desien, arve thicker and can foul the tap of the rocker-hox
when the valve is at full lift.  This applies to all O.H.V,
i steel rocker-arms. Fatlure

engines made since 1934, us

i3
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to correct for this will result in either a bent push-rod or
dam ..._r._.ﬁ cam, and possibly damage to the foot of
tappet.

Re-fitting the Rocker-box
When re-firti
highest part and see if there is evic
box has been fouline the bottom :_ the petrol ank. [
, ratse the tank as desired, when it
on the bottom sealing rubbers ereates an oil-tight joint
when the rocker-box is bolted down. If the push-rod
tubes can be moved with the fingers sidewavs, there is
isuthicient  pressure on  the rubbers. Take off the
rocker-box and fit a steel washer under the rubbers,
over the tappet guides, to increase the pressure on the
rubber rings. This applies only to the single-piece
push-rod cover tube. .

the rocker-box, carefully examine

nee that the rocker-

ref aced,  Pressgre

Crankecase Release Valve

On all Marchless engines, the crankcase release
mounted on the driving side of the crankcase, and con-
sists of the release-valve body, diaphragm and release
pipe. 'These parts are screwed into a boss machined in
the ecrankcase, close to the driving-side shaft. The
release-valve _::._._”.. has a serrated seat, to allow pressure
generated in the erankease to escape into the atmosphe
The diaphragm moves back on to a flat seating in the
crankcase when the piston is going upwards or when
the pressure is negative.  This action prevents the entry
of foreign matter into the engine. [t follows that, if the
diaphragm is unable to move, pressure generated in the
crankease cannot be released ; this results in oil leakage,

T+
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i will be afected.

and, in some cases, the oil consumy
Ol mist is wsually discharged from the release pipe,

which ean be extended by using a piece of petrol-proof
tubing of suitable length to blow on to the rear chain for
rication. When the discharge is excessive, look for

ing, due to leakage past the piston rings, or ol

failing to return to the tank from the sump.
When reassembling the release valve, the
J_

can become ".,_E,;.L between the release T..;_”.. and seat in

the crankease.  Apply a smear of grease on the serrated
in the budy to hold the diaphragm in during assembly.
nat very accessible, but can be dis-

front chaincase 1f long

St
T'he release valve
mantled without taking down the
box spanners are used.

Replacing the Timing-side Shaft

On all engines this shaft has a wper shank where it
fits into the flywheel. "The securing nut is prevented
from becoming detached by a 3 B.A, grub serew, [t
impaortant that the shaft, if replaced or removed, is cor-
rectly positioned, otherwise the oil supply to the big-end
will be affected, and the timing gear will be incorrect if
assembled to the makers’ markings.

When the shaft is assembled by the makers, a locating
fixture is used. Without the use of this fixture, it is
essential to ensure that the oil-hole in the taper lines up
with the hole in the Hywheel and is in complete register.
A pencil mark n_::._..r the centre of the hole in the shaft
will act as a guide when the shafr is ?.._..r:.,ca. to guide it
into the hole in the flywheel. The fixing nut must be
:,E,:_.. split the hole

tight, but not overtightened, as tl
in the flywheel,

i
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To test the oil passige through the shaft and to the
big-end, obtain an old gudgeon-pin bush and place it on
the timing shaft.  Oil squirted by a suitable gun, pplied
on the hole drilled in the old bush, will enable il to he
t and the bi
can be readily observed. It is a good plan to do this

forced the _;.:.,r the g-end bearing, which

when the big-end is dismantled or replaced, as a check

that the oil passages

in order.  An illustration of a
I

,..H._.._.q.n..__:_..“_:u._.lq fixe : recon _n..:._.._ﬁ___ H..._“. ....-..._.....”. o A TR

=

the facrory is shown in Fig. 16,

K rf Motir sing ™,

Fic, 1+—MArion oF SEpiR-
TURE, ATING FuywilEELs.

Separating the Flywheels

The crankpin has parallel shanks and 15 a force At in
the flywheel. A hand-press together with two bars of
stout steel placed under the flywheel to be removed
no

ally used for parting the flywheels. When these
are not available, a clamp or separating tool can be made
up quite easily if suitable workshop facilities are available.
Fig. 17 shows the simple construction of this tool, with
claws welded on to the puller bar. 'I'wo tools of this

T

|
|
ﬂ
|

1930-137 MOBEL3

(]

kind will be needed in dealers’ workshops specialising in

eneine overhauls for all tvpes of :u_._,...wni..r

Balancing the Flywheels

Each Aywheel is balanced before issue by the makers.
Replacements can be used without further attention to
this part of the engine. Some owners reduce the total

on, but the

weight of the flvwheels for rapid accele
benefit of such an alteration is questionable.

From a standing start, reduction in Hywheel weight can
easily set up wheel spin, in which case no bencht will
result.  There is a possible advantage in reducing the
tlywheel weight when once the machine 15 in motion, or
over distunces of one-quarter or half-mile courses.

Checking Connecting-rod  Alignment—see  details
Competition models (Chapter X).

TrcuNicalL DAaTa For 1937 MobELS

[ ranls. 250 230 j5c | 500 50 | Guo
S.¥. 0V 0OHY, 8V, O.HV. 8V,
Top gear o -1 58 50| 5@ g2
Thied gear 0 83| 75 (o fig o
Seeond gear tt'5, oW ge-3 54 5-5 67 |
First gear LG L 32| 150 133 (3°3 ) 11|
Jet size | i3 120 150 130 (14 130
Throttle slide 454 51| 6xg by gy | Dy
Crimpressinn | | |
ratn o h3 65 51 62| 5
gnition setting | - : = |
(ins.) . | i3 i | i i
Enmine sprocket,
Jolo, th 17 3. 2t 21 24

Sparking-plugs ; He for OH.V.; C3 for 5.¥. muxd

i
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3

53 models for the Years ___..__.u_...._

ATCHL and 1939 are

LY Lsimilar in desien and are, therefore, dealt with

in

together, The chief variation from the 1937 ran e
the introduction of :.,. ,._.._.,_L il Clubman models. The
engines of the latter w fitted with a combined r..___:_.m__.._.-
head and rocker-hox, with enclosed hairpin valve-s springs ;
both inlet and exhaust valves are positively lubricated.

The *.::__:._.._:n table shows the models made for the
19381939 season,

dite Srrnla b CubIt f
Maodel, _.u”,,__. hi ___Jm__.h_c.._n..w_p...:..r_:.. Engine, [enition,
38/ G7=39/GY Bz (B | a2z8 BY. Coil.
38/Ga—39/Gz fizzs 8o | 230 OH.V. Coil.
'35/ G2M-39,G2M  fiz'5 | so 250 O.H.V, M: Ineto,
mm.:d 30/liz By 03 350 [OHLV. Marneto.
mx.n".ﬁu.ﬂa..ﬂ-.— iTH 93 | 350 O.H.V. Magnero ®
w.,.w..._“.”mn 3 : 1215 03 soo 5.V, Cunl.
33/ Gle-30/G _.ﬁu 825 | g3 so0 (O.HYV. J._,.E:_.,.:..
I35, _?:_u- 825 | 93 seo  (OHLY. Nagneto,
38/X-30/X B35 | 853 V. Mlagnem,

E

- . " e . { . = =

Ihe letter C included 0 the engme number denotes
Lampetition models

* Special Clubmun models,

Engine Lubrication System

The engine is lubricated on the
The main bulk of ol is carried in gt

.,: ump system.
r_:nﬁ_._...”.p.:_.x

AJS/Matchless Egroups - do not resell

1933 AND 1939 ENGINES

led by gravity to a pump, which forces the oil throueh

serics of channels to the various parts requiring lubrica-
tion. The il is then allowed to drain into the crankcase
sump, from which it is extracted and returned to the oil-
tanik by the pump. This process is continuous while the
As the oil-pump is designed so that

enpine is turning
ount of oil than it

it is capable of exhausting a greater am
is capable of injecting into the engine, the crankease sump
15 Kept free of excess oil,  Therefore, never allow the oil-
tunk to become empty, or nearly so; there being no
tank means an
1ts,

reserve ____r n._.m._ .m“.._ HTL... ._.._”._....-_..m._._...... idn F.__J.__
of oil to the working

immediate short

Engine 0il Circulation

The oil-pump has only one moving part—the plunger,
which has both a rotating and reciprocating motion.
The plunger is rotated by the timing-side flywheel axle,
and, while rotating, moves forwards and backwards under
the influence of a small gutde-serew which engages in a
profiled groove cut in the rear end of the plunger.

As the plunger moves in its housing in one direction,
, and the

o

the large end draws oil from the crankease sun
smaller end is delivering oil 1o the various channels
provided. On the reverse movement of the plunger,
the large end returns to the tank the oil it has already
drawn from the sump, while the smaller end takes in a
fresh charge of oil from the tank in readiness for delivery
to the engine on the next movement of the plunger.

Oil returning to the oil-tank 15 compelled to pass
through a filter in the form of a felt cartridge, before
spout immediately underneath the ail-

emerging at the
the main supply of oil in the tank.

tank filler cap to re
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The felt filter effectively removes all dirt and other foreign
matter which the oil may have collected during its passage
through the engine.
RBeference to Fi
torces otl through :
(1) A channel to the timing-side fywheel axle

H_ rou

18 and g shows that the oil-pump

h a drilled passage in the

bearing, and

o

1938 AND 1939 ENGINES

Hywheel, to the big-end bearing, the splash from which
passes into the interior of the cylinder.

(2) A channel, controlled by a ball valve, direct to

¢ evlinder, so the

the most vital part of the

g3 an .Tm.

11 m_m.qr tJ._____._.. .;:;._.mz.
r...-. . ,..

engine, rece qisate supply of oil, ﬂ:..wi_..___._lu.

(%) A channel o the tmune-mear case, in which the

il s allowed to ' bn

W up ™ g pre-determined level,

I surplus oil dra

k into the erank-

after which a

case sump via a hole eut nE-gear ¢

and the u_._,..,...._.,r.r._ chamber,

e 15 fived
to the all-pump housing front cap and leads to the rocker
chamber; by thi
mechanism and valves are positively lubricated. An
ingenious arrangement of oil jets pass a pre-determined
quantity of oil, which eventually travels down the push-
rod cover tubes and through erooves machined in the
tappet guides into the timing-gear case; from there
the oil drains back into the crankcase sump, as detailed
in paragraph (3).

(4) On overhead-valve madels anly, a I

medns __ __T.., .:..,.._._.:....:.m ﬂ:_...".“...ﬁ

The 0il Tank

At periods not greater than 35,000 miles the oil-tank
should be drained, thoroughly washed out with petrol,
and then refilled with fresh, clean oil. A drain plug is

provided in the bottom of the tank to facilitate this

process.
The felt cartridge oil filter in the «
1

tl-tank should be
removed and thoroughly washed in petrol on each

T.r,.......a.m.__: 1:. EnFine } f_r.ﬁ__wqu_:.mmnr_. or not _..,.r.,..... :h,._"_r.: 15.3

every 1,300 miles. By unscrewing the hexagon-headed
¥ 31
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cap in the top of the tank and lifting away the spring and
dished washer, the filter tnay then be withdrawn from the

tube in which it Lits,

On all single-cvlinder machines, access to the filter is

facilituted by removing the two nuts retaini
,f.m.:.m:..h.; to the saddle Frame, and 1
filter can then be easily withdrawn in the direction tow:
the rear w

g the saddle

g the saddle. The

_.._.,..r._n.

Oiling Adjustment on O.H.V. Models

_4_,.,.. correct _.H._T erv al .__ to

h part of the engine is
y by suitably dimensioned passages,

is made for external .__._._.._.z_:..r:."_ of the

.LH...._""._.I.._“...._ :"__._.,.FIH_."_._.

r_.:._.m no m._ﬁ..”__. i

oil supply except for the ail feed to the inler valve-stem

orl .._._._ n_._._...H”_u_..u._.p_-m..LT_.._.._

ndels, The E_._:...F% an overhead-

¢ models consists of a needle-pointed serew that o

be locked in position by a thin lock-nut.  T'his screw is
lecated in the cylinder-head. Onece the adjuster is set

it u._.._.__:.d._m little or no mLx.,.:um._:n:.:. The ,..,.._.__“.___,.u._:.._r.
correct setting 15 half a complete turn from the fully

tion.

closed pos
Valve m:,:n.,r__..

.:_...r._.p_.:._.. indicates that this valve is not

passing enough oil, in which case the needle valve should
be unscrewed a trifle.  Excessive oil consumption, an oily
exhaust, or an oiled plug, in the case of a new machine,
usually indicares that the needle-valve is passing wo much
oil, in which caze it should be serewed home, a trifle at a
time, till the symptoms disappear.

Fig, 19 shows the 12 system on models Gz, GaM
and G2MUC. The oil circulation on models G3, G3C, Gy,
(r30, Ggo and GgoC 15 identical, except that the oil feed to
the 1 . 1 the evlinder-head

et valve-stem is cast integrally

.

1938 AND 1939
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in place of the external oil-pipe shown above ;
is an internally cast oil passage taking oil to the exhaust

ser ..w......_“."._:—_u_... 15 of course

vilve,  The design of the ro
different.

Overhead Exhaust Valve-stem Lubrication
On all 330 and 300 everhead-valve models there s an

nder-head leadine oil direct o

I channel cast in the o

the exhaust valve-stem. No adjustment is pri ided For

W aminst the

thiz o1l Feed . the oil EHE AR allows o 4]

stem, and ot not H._.::E__“_:..._”_.. used :.m the stem s then
by-passed back to the crankease sump. This constant
How of ol aganst the stem, followed by the instant
removil of the surplus, prevents the oil passage becoming
choked with burnt eil.  This feature, coupled with the
means of lubricating the inler valve-stem, is a d
advance in engine lubrication design.

Valve-stem Lubrication on Side-valve Models

On all side-valve models, each valve-guide is furnished
with a grease nipple in order that each valve-stem can be
directly lubricated by means of a grease gun. Onlv a
small quantity of graphite grease, or one of the recom-
mended grades of grease, should be injected through each
nipple at intervals not more often than every scc miles.

Fig. 20 shows the oiling system for the ggo-c.c. Twin,
which 15 common to all ggo-c.c. medels described, and
to engines fitted to the Morean Three-Wheeler, On the
O.HLY. T'win, the oil-pipe at I is carried to the rocker-
box. T'he grease nipples for valve-guide lubrication are

also shown in F

g =

N4

H_.:A AND 1030 ENGINES

booas—Rig-Twix L CATION SYSTEM.

rotated by warm on sh

Oil-pump p
of acrew O [
afl pump plunger.  Forward motion returns oil
flter to ml-tank.

H

Checking 0il Circulation

it is advisable to do this before each run. I the filler
removed, the returning oil can be seen running

_._“.m
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".n..._.:. ._.:._.l. .J.wﬂu.—_._._ Tma._._”_:_ ‘_:_n_“ mu_._r.“._...u_p._:._ HT_.F.. _m_m._.._n..rﬁ.._._la_ .:".._.:_lr_.f.
This check should be made immediately after startin

ﬂ_.._.‘l. er r_...m._.m.& m.u" “.I..F...._nn (=43 W —a.__.—._t ._.m-.r. ...._...._.:.__.rr
has been stationary, :; from all parts of the interior of
the engine has ned back into the crankease sump, so
that until this surplus is cleared, the return Aow is very
positive and continuous.  Therefore, if the oil circulation
15 deranged, the fact is apparent at once, by the lack of a

ine from cold.

.ar_.,_;”.. return How.

vt other times, t
and mixed with air bubbles.
fact that the return portion of the oil-pump plunger has
greater pumping capacity than that _::.::n delivering
fresh oil, and m._....ﬂl.__. to the variations in the :.::.:L il
oil In suspensg in the crankcase accordi Ing to the er
speed.  For example, upon a sudden acceleration,
return flow mayv completely cease for a time,
course, to resume at a greater rate than normal itpon
.u_a......._.. —n o | L.Hm.._.:.

return flow is somewhat Apasnu lic
This 15 due ?.ﬂ_u_. ty the

Removing the Oil-pump Plunger
To remove the oil-pump plunger : drain the oil-tank,
remove the four bolts holding the oil-pump housing rear
cap tw the crankcase and take away the cap, unscrew the
oil-pump plunger guide-screw. 'F his screw has a hexagon
head, and is serewed into the oil-pump housing portion
af the crankease. It is located in the under-side of the
housing, just in front of the rear cap. It is at right
angles to the _.::Enq and its reduced end engages in the
profiled groove cut in the rear end of the pump plunger.
After unserewing the guide-screw, the pump plunger can
weted from its housing.
Hh

_...ﬂ.. ox

e —

1938 AND 1939 FINES
[f, For any reason, the engine is dismantled,
d before the two

IWarning.
the oil-pump plunger must be rem
halves of the crankcase are separated.

Replacing the Oil-pump Plunger

To replace the oil-pump plunger, see that the interior
d exterior of the plunger und its housing are free from
dirt.  Then smear the plunger with clean engine ail.
Ir e narrow end of the plunger in the rear end of
the plunger housing wently push it into place.  Next,
introduce the guide-screw into its hole and while gently
screwing this, slightly move the plunger in a to-and-fro
motion until the narrow end of the guide-screw is felt to
enguge in the profiled groove cut in the end of the plunger.
Onee the guide-screw has engaged in the groove it should
be serewed right home.  If the screw does not engage in
the groove, and it is tightly screwed against the body o
the plunger, the plunger will be prevented from rotating
so thut, when :F. engine is turned for starting, the :....i_
on the plunger and on the timing-side flywheel axle will
he stripped. ‘Therefore, great care must be taken to
prevent this oceurring.

Now replace the end-caps. It will be noticed that
there is a paper washer :zan_. each end-cap, and if either,
or both, are damaged, it is necessary to replace with new,
Both the end-caps must be an air-ticht fit on the pump
housing, and consequently it is advisable to smear one
side of each washer with a small quantity of liquid jointing
compound, and to place that side in contact with the end-
cap. Note that the cap on the front end of the housing
13 retained by four cheese-headed screws, and the cap on
the rear end is retained by four hexagon-headed bolts,

47
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valve

except on side

models where bolts

are used for both

Engine Service

Ihe |

wias maodihed for

tral  tunk

both  the 1933 nd
ty19 madels, The

altérn 1 allows the

instrument panel to
pass through the
iperture in the ?:_w,,
.____._._._”m_._:-_.n _p“_._E_f”..___”.____.F.rhnu
ine the wires for the
electrie system, when
removing the petrol
tank on models G3,
(34, GHo and Gge.
On models G2 and G2)\], the instrument panel cannot
be passed through the tank. T'o raise the petrol tank in
order to provide sufficient room for access to the engine
to dismantle parts of it, remove the petrol pipe, tank-
connection pipe and the four tank-fixing bolts with their
rubber pads and metal washers. Slide the tank back-

LA

2. —UrviannEr-Hean BEMOVAL o
350 AND soo-C.0, OLHV et [ 1

wards until its rear end 15 restine on the nose of the saddle
and insert a wooden block, or other suitable packing,
under the forward end of the tank, so as to support the
tank at a r.&.n_: sufficient to permit access to the rocker-
box Axing bolts,  (See Fig, 21.)

ot

in the AJS/Matchless Egroups - do not resell

1933 AND 1930 ENGINES

To Remove and Replace the Rocker-box (Models
Gz, GzM and GzMC)
To remove the rocker-box, Arst raise the tank and
lisconnect the oil-pipes; remove the two deracl
I MNext, turn

e

caps enclosing the valve-springs.

| {

engine until both push-rods are free; this 1s when the

.._;_?.. and bath :_

HFTH:: 15 ut the _.._, of its nC.___“.__:..r;.” 1
Should the rocker-box Lolts be

oved with etther, or both, of the valves raised, damage

q.m_r. _..:”_..q..... are ¢ __.,.4.._.,_.

-
b

iy occur Ly ___.._.. o n.___.__....,.

Remove the four bolts that secure the rocker-bax, also
the four bolts ret
d the complete rocker-box with rockers assembled and
the push-rod cover tubes can be lifted away. While
doing this, remove the two long tappet u._:..m__.ﬂ:_._“.r. from
the cover tubes, and be careful to _.ﬂ..,. them aside so that

they may be identified, because these should not be

1iing the cvlinder-head to the barrel,

interchanged. Finally, remove the two steel caps on
the valve-stems.

When refitting the rocker-box, take care that the tappets
are both ** down ™ (piston at the top of its compression
stroke). Remember to replace the steel caps on the
valve-stems, and see that the valve-spring cups are
located correctly. The assembly is best done by first of
all sliding the rocker-box approximately in position.
Make certain that the lower ball ends of the long push-
rods are located in the tappet tops, after which, see that
the valve-spring cups fit snugly in their respective posi-
tions, whereupon the four fixing bolts can be screwed
down. Remember each Axing bolt has a metal washer
on it,  Serew down each bolt, bit by bit, 1in turn, until
all are fully home.
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Tappet clearances must always be checked after re-

fitting the rocker-hox, and a

justed if necessary.

To Remove and Replace the Cylinder-head (Models
Gz, GzM and GzMC()

To remove the cylinder-head, raise the petral tank

f

and remove the rocker-box and the exhaust H..__.m.;.. and
silencer as one unit.  Unscrew the top cap of the car-

buretter mixing chamber, withdraw the throttle and
slides, and remove the sparking-plug.  Remove the four
bolts retining the cylinder-head to the eyvlinder-barrel
and the head is then free to be taken away. A copper
i= fitted between the head and the barrel, and if
this is damaged in anv way, a new one should be used
when refitting the head.  Screw down the evlinder-head

bolts bit by bit, in turn, undl all are fully home.

Cylinder-head (Models G3, G3C, G4, G8o, Ggo and

GgoC)

1'o remove the evlinder-head on these models, take off
the petrol tank, and disconnect the main oil-pipe to the
centre of the cylinder-head. Unscrew the top cap of
the carburetter mixing chamber, withdraw the throttle
and air slides and remove the sparking-plug. Remove
the exhaust pipe and silencer as one unit, Turn over
the engine until both valves are closed, with the piston
at the top of its compression stroke. Remove the fou
bolts retaining the cylinder-head. [t is necessary to
raise the head as high as the frame will permit at the
moment of taking the head away from the barrel. A
gasket is fitted between the head and the barrel, and if

this is damaged in any way, a new one should be used

1538 AND 1939 ENGINES
vhen refitting the head.  Sec that there is a washer on
each cylinder-head bolt. Finally, check the tappet
adjustment and, if necessary, re-set.

ﬁw::mﬂﬂ-wrﬁm_?—cnm_mﬁm_ﬂqﬁunmﬂu

Remove the sparking-plug, unscrew the nuts or bolts
fixing the head to the cylinder-barrel, take away the
wisher that is under each nut and the head is then free
to be taken away. If the head-hxing nuts have a drv,

iy

rusted appearance, it 1s advisable to soak them thoroughly
with parathn before attempting to unserew them.

\ zasket is fitted between the cylinder-head and barrel ;
if this adheres to either head or barrel, it should be gently
cased off.  An ordinary table knife is an excellent ** tool ™'
with which to do this. I the gasket is damaged it should
be replaced with a new one when refitting the head. The
top face of the cylinder-barrel, the face of the cylinder-
head, and both sides of the gasket must be quite clean
before thev are refitted, T'o Facilitate subsequent re-
moval of the head-fixing nuts, it is a good tip to smear
the threads with graphite grease.

After the head has been replaced, and after the engine
has run for a short time, it is advisable to go round the
cvlinder-head fixing nuts again while the engine is warm,
as it 15 most likely that they can all be serewed up a bit
tighter,

To Remove the Cylinder-barrel

To remove the cylinder-barrel on models Ga, Gz2)l
and G2MC, first raise the petrol tank, take off the rocker-
box and evlinder-head, and then remove the four nuts
that retain the barrel ta the crankecase. This will leave

I




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

MATCHLESS M

R CYCLES

the barrel free to be tuken awav. While doing this, take
care to ensure that the piston assembly does not receive
damage.
On models G3, G3U, Gy, G839, Ggo and GgoC, the
_".F.E._..__ tank must be removed a
On Gs and G models, after removing the evlinder-
head unda all the bolts that retain the exhaust pipe and

silencer to the main frame. and rermnove the pipe and

i m._}.:...np:,m as ahove,

silencer a2 one unit.  Remove the tippet-cover plate and

turn over the engine till both valves are clused, with
Uhen
¢ crank-

piston at the top of s compression stro
remove the three nuts thar retain the barrel o

CASE.

To remove the cylinder-barrels on model X, take off
the eylinder-heads and remove the front and rear exhaust
pipe and silencer, as separate units, _J. removing all the
holts and slackening all the nuts that retain them to the
main frame,  (The rear pipe 15 secured to the frame by
a bracket close to its front end.)  Unserew the two union
nuts that retain the inlet pipe to the cvlinders.  This will
enable the inlet pipe, complete with the carburetter, to
be taken away. Next, remove the two tappet-cover
plates. Turn over the engine till both of the valves of
the front cylinder are closed. Then remove the three
nuts that ret the front cvlinder to the crankecase.
Remove the rear cylinder in exactly the same manner as
the front cylinder.

To Remove Piston
"oy remaove A “.__,.m._::. _.P.._q..m:_h "Lnﬂ.u;m. removed H_r.,
cvlinder-barrel, fll the throat of the crankease with rag,
Then, using the special pliers supplied by the makers,

1938 AND 1930 ENGINES

compress the two ends of one of the gudgeon-pin circlips
and extract the circlip from the piston. It is immaterial
which clip iz extracted, because the gudgeon-pin is
h the gudgeon-pin out of the piston, with-
drawing it from the side from which the circlip was
removed. T'his action [rees the piston from the connect-

udgeon-pin 1s an easy shiding fit in the

ing-rocd. The ¢
piston and the pudgeon-pin bush so that there should be
no ditheulty.

To Remove and Replace Valves (Models Gz, GzM
and G3zMC)

After the evlinder-head has been removed in the
already described, it will be found cenvenient to rest the
head of each valve, in turn, on a small wood block while
the valve-springs are compressed, to allow the valve-
spring cap divided collets to be removed from the grooves
cut in the valve-stems.  These collets are a taper fit, and
it may be necessary to give the valve-spring cap a sharp
tap in order to release them. On removal of the mm.___.ﬁ
collet, the pressure on the valve-spring cap should be
released to permit the removal of the valve-spring cap
and the springs.

To replace the valves, smear each stem with engine oil
and then reverse the procedure described above.

dnner

The Valves en Maodels G3, G3C, G4, G8o, Gogo and
GgoC
Before the valves can be removed, it is necessary to
withdraw the overhead rockers.  After the cylinder-head
has been removed in the manner alreadv described,
prt weed as [ollows :
_...*
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Remove the two aluminium plates that are retained to
the top of the cylinder-head by two bolts in each plate.
Remove the aluminium plate that is retained to the side
of the eylinder-head by a knurled nut, and also unscrew
and remove the two plated caps t
left-hand side of the cylinder-head. [t is nccessary to
remove the rocker-arm over the valve before the valve-

springs can be re-

ewed into the

moved,

.—__?:..._....;_ T”.. r'e=-
lesising the nut for
the rocker-axle in
the push-rod cham-
ber. [Unscrew the
racker-axle nut on
the opposite end,

using a 3% in. box
spanner. Tap out
18 —VALVE REstSvAL Toor 1« the rocker-axle;

Yawrirox AND CorTers LoosexNED oy usinea st kot ]
! NED 2 sineastickofl bras:
so-cu. OLHLY, ExGive ; i

as a drift, to aveid
damage to the thread. The valve-rocker will leave the
shalt during this process. Next, proceed to remove the
valve. A special valve-spring compressing tool is re-
quired (see Fig. 22) to facilitate this operation ; it con-
sists of a bar having two pointed serews threaded in it
The bar is fixed across the top face of the valve-spring
chamber with the two pointed screws engaging in the
depressions cut in the valve-spring top cap, and it i
held in position bv the two small belts that normally
secure  the aluminium cover over the ._..Lr.n-w?m:m

4
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of valve-springs is positioned by a mounting

Each p
hlock which is secured by two screws. 'The four screws
tor the valve-spring mounting blocks will be nbserved
in the apex of the cylinder-head ; each screw 1s locked
in position by a lock-nu slackened,

If these screws

the mounting blocks with the wvalve-springs may be
removed from the head.  Note the position of the valve-

1 £
springs in the block, and e¢nsure the springs are fitted
e L .a.__;...

correctly on assembly.  The s alve will serze, o

pressure, if the springs dre

E._.H,__..,._.._.H ineorrect _”,. _

deubt, refer to Fig. 23.
T'o reassemble a valve, pro-
ceed as follows y N =
The mounting block and .W“,.,.
the two valve-springs must i
. . 1. ape + 23 ALVE=2%E
be laid in pesitton. 'hen HoroEs
compress the valve-springs using the valve-spring com-
pressing tool, insert the valve, and place the taper split
collet in position. Unscrew the two screws =0 that the
pressure on the springs is taken off evenly, and, while
doing thiz, ohserve that the collet is retained in its

correct position.

T'he next operation is to secure the wvalve-spring
hottom bleck by means of the two positioning screws, at
the same time secing that the coils of both springs are
clear of all parts of the casing. Do not use excessive
force on these screws; their object is merely to locate
the springs, so that, while in operation, the springs do

not foul anv part of the confined chamber in which they
..._.__-ﬂw..
Replace the overhead rocker. Fully tighten 1

1

e nut

Y
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an the valve-end rocker (lefr-hand side) frse and then
fully tighten the nut that retains the rocker-a
push-rod end of the v_:._.,:n (right-hand side),
'he two top aluminium covers

1 an the

I now be replaced,
but the .a.:u_, cover should be left off untal the head
been fitted to the evlinder-barrel, in ocder that the

checked, and. if

tappet adjustment may necessary,

re=-5¢1.

To Remove and Replace the Valves (Models Gs,

7 and X))

To remove a valve, hirst remove the evlinder-head and
the tappet-chest cover, as already described, and then,
using a stout screwdriver, or other suitable lever, raise
the valve-spring bottom collar; at the same time, hold
the valve down on its sea . and withdraw the valve cotler
This action will free the valve so that it may be extracted.

Tappet Adjustment on all 0.H.V. Models

"The top ends of the long tapper push-rods have screwed
extensions.  These are locked in position by
this provides tappet adjustment. The correct tappet
clearance between the rocker-ends and the valve-ends,
when the valves are completely closed and the engine is
cold, 1s the nearest possible approach to nil.  T'his means
that the push-rods should be free enough to be revolved by
the fingers without any binding, and, at the same time,
there should be no ..:.“,:.nﬁ..:.,_c up-and-down movement.
To adjust the tappet clearance, remove the rocker-box
cap to obtain access to the adjustable screwed ends
mentioned above.  Turn the engine until the piston is
at the top of its compression stroke, in which position

nuts, and

wuly
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both of the valves will be closed.  With spanners, hold
the body C and slacken lock-nut B (Fig. 24). Then
screw, In or out, the head A, until the clearance is nil.
Next, tichten lock-nut B and re-check the clearance.
_..:i_.._h_ ?.,m.__..mi.. the ﬁ:_f.w..,.“.-_,.;m.. _”.u,r_.:u_ cire ta ?.._,.ﬂ,:,”_.. the
fibre washer under cach knurled nut. Do not over-
tighten these nuts, because the j

mt 15 made with a
rubber filler, and undue pressure is not necessarv,  Ex-
cessive pressure may crack the eap.

e 24—OLELY, Tarrey
ANUSTMENT.

Tappet Adjustment on all Side-valve Models

The top ends of the tappets have screwed heads.
These are locked in position by nuts and this movement
provides tappet adjustment (see Fig, 25). The correct
clearances between the valve-stems and the tappet heads,
when the valves are completely closed and the engine i3
wiarm (not hot), are :

Model Gs—Inler 0roo4 in.  Exhaust o-oob in.

Maodel Gy—Inlet o-orz2 in.  Exhaust e-or2 in.
Madel X —Inlet oooy in.  Exhaust ooob in.

To adjust the tappet clearance : Remove the tappet
chamber cover and turn over the engine until both

' H 0wy
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valves are closed, With spanners, hold the body C and
slacken the lock-nut B. Then screw, in or out, the
tappet head A until the clearance is as set out in the
above wable. Next, tighten lock-nut B and re-check the
clearance, H..:_.L._._..q,. _,.r.ﬁ.__“:.;. the n.__..__.:..Tﬂrm ber cover.
Note that this has a cork washer and it is advisable
stick this washer to the cover with seme liquid jointing
compound.

Valve Timing on all Models except X

The timing gears are marked to facilitate replacement ;
when checking the valve timing, the tappet clearances
must be set to 001 in. (See data on page 1og) To
re-set the timing gears: Turn over the engine till the
mark on the small timing pinion D, Fig. 26, is in line
with the centre of the inlet (rear) camshalft bush. Insert
the inlet camshaft “1x™" so that the mark on 1t is in
mesh with the mark on the small pinion D. Then
rotate the engine in a forreard direction till the mark on
the small timing pinion D is in line with the centre of the
exhaust (front) camshaft. “Then insert the exhaust
camshaft * EX" so that the mark on it is in mesh with the
mark on the small timing pinion D.

Lt
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Valve Timing (Model X only)

The timing gears are marked to facilitate their replace-
ment. The valve timing 15 given in the data wable on
age 104, and, when checking it, the tappet clearances
must be set to o-016 in.

To re-set the timing gears obtain four balts, or pieces
of :.__ﬁ.._,_q each about HA“ in. “::m and not more than L |
in diameter, and proceed as follows :

Remave the tappet-chamber covers from the cvlinders
and turn over the engine until the mark on the small
timing pinion is pointing to the centre of the bush for
the timing camshaft. Take all spring pressure off the
timing cam levers by placing the pieces of metal between
the valve-spring bottom collars and the base of the valve
chamber. Next, insert the camshaft so that the mark
on it is exactly opposite to the mark on the small timing
pinion.

Cam Contour

Owing to the presence, on the cam flanks, of what are
technically known as quietening curves (which actually
are very slight inclines from the base circles of the cams
to the feet of the humps), it is necessary to make certain
that the tappet ends are on the base circles when checking
valve clearances. It is for this reason that the clearances
should be checked when the piston is at the top of its
compression stroke, at which position both tappets are
well clear of the quietening curves. For the same reason,
it is necessary to check the valve timing with a tappet
clearance of o016 in,, which is sufficient to skip the
slight incline.
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To Re-time the Ignition

Have available a stout screwdriver, or an old-type tyre
lever having a short turned ind @ bar of metal
not less than % in. ltameter and 3 1ppPro x:“:;..m.. 54 in.

long (the tommy bar of a tubular |

€n _;. "

X mm—.—:._.__.p.ﬂ u..p I_:n..m_...u.._'.
iinge - On maegneto models, remove
weto chaincase and

To h,ﬂ.".,:.ﬁ, for re-t1
the sparking-plug, outer cover of ma

contact-breaker cover.  On coil ignition models, remove
the sparking-plug and the contact-breaker cover.  On all
OLHLV. models, remove the rocker side cover plate. On
all side-valve models, remove the tappet-chamber cover
plate (the plate on the rear evlinder on model X),

Then proceed as follows, according to the maodel,

Muodels G20, G2MC, G3, G3C, Gy, GSo, Ggo and
GgoC.—Unscrew the nut that retains the lower magneto
sprocket and gently lever the sprocket from the taper on
the camshaft to which it is attached.

Turn over the engine until hoth valves are closed, and,
with the rod inserted through the plug-hole, feel the
piston till, by partially rotating the engine, forwards or
hackwards, the piston is felt to be at the extreme top of
its stroke, Place a mark on the bar, level with the top
of the plug-hole, remove the bar, measure above the mark
the advance recommended in the table on page 104 and
record the position on the bar. Place the handle-bar
ignition control lever in the fully advanced position,
re-insert the bar in the plug-hole and slightly rotate the
engine backseards until the upper mark on the bar is
level with the top of the plug-hole.

By turning the sprocket on the magneto shaft, rotate
inti-clockwise direction (as seen when

the

et in
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viewing sprocket) until the contact-breaker points uare
just about to separate.  Tighten the nut on the camshaft,
taking care not to move the engine and/or the magneto
t when doing so.  Recheck the setting.

Model X —Proceed exactly as described above, but
time on the rear cylinder and the lower of the two humps,

ur cams, on the contact-breaker cam-ring,

Madels G2, (75 and (77.—"I'o time the ignition on these
models, slacken the screw securing the contact-bresker
cam, and, with a small punch operating tn one of the
slots in this cam, give 4 sharp but light tap. "This will
loosen the cam from the "...Hr__"._n; end of the shaft w
which it is attached.

Turn over the engine until both valves are closed and
set the piston pesition as described for models Gz2M,
ete., above. When this has been done, gently rotate the
contact-breaker cam, with the fingers, in an anti-clock-
wise direction, until the contact points are just about to
separate, in which position carefully retighten the screw
that retains the cam.  Recheck the setting.

Hefore timing the ignition, check the gap between the
contact points, and adjust if necessary. To find the
exact moment for the commencement of the point
separation, place a piece of tissue paper between the
points and turn the magneto armature until the paper is

just released, and no more, by a gentle pull.

Carburation

The petrol level is maintained by a float and needle-
valve, and in no circumstances should any alteration be
made to it.  In the event of a leaky float, or a worn needle-
valve, the part should be rep laced with new.

ot
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The petrol supply to the engine is controlled (1) by
the main jet, and (2) by means of a taper needle which is
attached to the throttle-valve and operates in a tubular
extension of the main jet.

T'he main jet contrals the mixture from three-quarters
to full throttle, the adjustable taper needle from three-
quarters down to one-quarter throttle, the cut-away
portion of the intake side of the throttle valve from one-
guarter down to about one-eighth throttle, and a pilot jet,
having an independently adjusted air supply, takes eare
of the idling from one-eighth throtte down to the almost
closed position,

These various stages of control must be kept in mind
when any adjustment is contemplated.

With the standard setting it is possible to use full, or
nearly full, air in all conditions, except, perhaps, when the
engine is pulling hard uphillor is on full throttle, when some
henefit may be obtained by slightly closing the air control.

Weak mixture is always indicated by popping, or
spitting, at the air intake, A rich mixture usually causes
bumpy or jerky running, and, in some cases of extreme
richness, is accompanied by the emission of black smoke
from the exhaust.

A rough test to ascertain if the setting is correct, is to
warm up the engine, and, with the ignition fully retarded,
and the air about three-quarters apen, slowly open the
throttle to full open, during which the engine should
respond without a misfire, but upon a sudden opening of
the throttle, it should splutter and stop. (The engine
should not be run more than a few seconds with the ignition
fully retarded.)

T'o check the setting of the pilot jet a air ¢ontrol,

22
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warm up the engine, then, with the ignition about two-
thirds advanced and the air about three-quarters open,
the engine should idle positively and evenly when the
throttle is almost closed. [If it fails to do so, adjust the
pilot jet air-screw, mwards or out-
wards, until even firing is obtained.
('The pilot jet air-screw will be
observed at the base of the mixing
chamber and its position is locked
by a nut.) "This adjustment is not
unduly sensitive, and it should be
possible to obtain the correct adjust-
ment in a few seconds.

In the event of the adjustment of
the air-screw [ailing to provide the
required result, it is possible that
the pilot jet is obstructed with dirt.
The pilot jet is actually a passage
cut in the sprayer base, or choke,
and is very small, so there is always

HUT SECURING

a latent danger of this becoming SPRAYER BASE
choked. Upon removing the float . .- [aciror oF
chamber and the large union nut Pirot Jew.

at the bottom of the mixing chamber, the spraver
base can be pushed out of the mixing chamber, and the
jet can then be cleared by using a strand of fine wire.
Fig. 27 shows clearly the location of the pilot jet in the
sprayer base, or choke.

A throttle stop-serew, which is locked in position by a
nut, is located in the side of the mixing chamber. This
screw runs obliquely into the chamber and is situated
above the pilot jet air-adjusting screw.

ra3
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‘he position of the throttle stop-screw determines the
position of the throttle when ' closed . Some riders
_.:.__..:..H to set this so that when the thrattle contral (twist
grip) 15 in the closed position, the throttle is completely
I N |

closed, and the engine cannot run.  Others prefer to set

it so that when the throttle control is ** closed "', the
tl

".“:.._:___. 15 pre ented from .._::;,._,..T._.... _,._:..._m:m and e
engine can therefore continue to run at idling speed.

T & e o R e e v "
Late ignition usually causes a great increase in petrol

cOonsurt

,21_;;.

Twist Grip Adjustment

A serew is provided in one half of the twist-grip body to
"....ﬁ:_h_.__r. the m_...n.r._m tension on the n._...?.._...ﬁjﬂ rotatinge
This screw is locked by a nut and must be
serewed into the body to increase the tension.  The most
desirable state of adjustment is when the grip is quite free
and easy to turn, but, at the same time, will stay in the
position in which it is H.._.".._._..,E_.
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CHAPTER ¥I
POST-WAR ENGINES
osT-wak maodels were
and are confined to two models only, fe., 330- andd
seo-c.c. (LILV. machines,
the same design was continued up o 1949, Owners of
1945-1949 models can refer to techaical data for 1539
madels (pages 104-1035), as engines are identical. The
engine alterations are as follows :
1947 Models
(1) Introduction of increased oil-pump speed with new
timing-side axle for pump drive (two-start typ
(2) Larger oil return passage in timing-half crankcase
with Fﬂm..._. diameter o1l-return m..mm.:r,.
(1) Two-piece vil-pump guide screw pin.
(4) Connecting-rod shortened 4 in. with lower gudgeon
pin in piston to reduce angle of tilt on piston at T.D.C.
(5) Theuse of a long plain bush for timing-side bearing,
in place of roller bearing with short bronze bush.

certain improvements

LEngines with * B included in the engine numher
indicate plain bush of latest type.

Note : The improved oil-pump delivers the same
amount of oil per stroke at twice the speed of the earlier
typc pumyj
1948 Models

The 1948 models were _:.v.mn.,.:“.. as for 1947, with the
tollowing alterations :

(1) Annular groove for two-start p
in. with guide pin to suit.

1p mcredsed to

PIST-WAR ENGINES

(2) Wire-wound pistons fitted to late 1948 deliveries.

(3) so0-c.c. crankcase and flywheel for both models
with engine numbers above 8,000.

(4) 7-in. brakes.
1949 Models

Lower part of engine as for 1948 models, Tmprove-
ments confined to :—

(1) New-tvpe cylinder, cylinder-head and rocker-box,

{2} Mew valves with hardened ends; new guides.

3) Hairpin valve springs.

(4) Valve lifter transferred from crankcase to rocker-baox.

(3) Wire-wound pistons for both maodels.

+
*

Engine Service for 1945-1949 Models
First refer to 1939 O.H.V. engines as described n the
previous chapter, which also applies to the above models.

Lubrication

arts for the two-start pump are identified by = z2s.
stamped on both the ::-_E::_.. plunger and timing-side
axle. A new-type pump will not interchange with the old
type without suitable timing-side axle and crankcase
alterations. A new timing-half crankcase with oil pipe
and alteration for larger union in the oil tank are necessary.

as

Heavy Oil Consumption or Over-Oiling

A modification to the ..i-ﬂ.,::ﬁ ﬂ._z:m__.r.__. for [G45-1048
models was introduced by grinding back the flat on the
small diameter of the plunger to the extent of o040 in.
With the early type pump plunger the hole for delivery
(in fat on plunger) is central.  With the modified plunger
this has the appearance of the hole being moved to one
side (see Fig. 27a), When oil consumption is heavy

1G5
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MO

rmal 2,500 mup.g), a madified oil-pump plunger,
:..L_u.. to the top part of the ,..:...:.:_.:
_..:._:H.r For extreme
r ring for the inlet rocker,

which curtails the il

will greatly improve the ail cons

veonomy .q_r.__f_r.n the felt sea

:_m..____:.uu. AMadification,

Fuz, 27a—hn=Foane Prusoen Moo
P pagr—=togs Nonkz,

Piston Noise

Piston noise is entirely a matter of clearance bhetween
the evlinder and piston: the generous finning on the
cvlinder amplifies slight piston noise and it can be termed
fin” nng. ‘The latest wire-wound piston uses a
running clearance of o:oar in., which is exceedingly small
for an alloy-type piston.  The wire-wound piston cannot
he used in the 1945-1946 models, unless the connecting-
rod 15 exchanged at the same time.  The position of the
gudgeon pin on the wire-wound piston is lower by 4 in.
and there is insufficient space on the earlier type pistons
for the wire binding to be used, which explains why the
new tvpe connecting-rod must be emploved.

The new type piston is best suited to a new or unworn
cvlinder, otherwise the clearance will be in excess of that
recommended by the makers.  The eylinder should there-
fore be rebored before using a piston of the wire-wound

tvpe.

Onlv one oversize piston 15 available, namely, plus
g'ozo . The normal evlinder size for the soo0-c.c.
engine is 3250 in., with a tolerance of plus or minus

g-ocos; . Rebore to 3-270 in. with the saume tolerance.
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ith the 1zo-c.0. engine the normal evlinder-haore size
With the 3 ne the normal evlinder-bor

15 227187 in. plus or minus owcoes in.  Hebore to
27387 in. with the same tolerance.  “The actual clearance

is allowed for in the Anished size of the piston,

Timing-Gear Noises
An intermittent notse fr
speeds, which disappears as the engine speed increases,

n the timing gear at low engine

cin be due to _._q:_-ﬂ_ berween the camshalt and the
crankease.  This usually occurs on the inlet cam, T
locare the cause of the noise, remove the magneto chain-
case, run the envine on the stand unnl the noise 5 re-
produced.  Press on the end of the shatt which drives the
lower magneto mm.._u_n_..rr." with the wooden handle of a

screwdriver, or similar tool, and if the noise ceases, end-
play is the cause. A shim washer can be fitted over the
shaft, or the outside bush can be moved inwards.
Compression Plate

Standard fitting on all j00-c.c. models since 1939.
_h_.._::_..m:r._ the _.,__.._Tr. increases ratio to 7'24 to 1. Lse
23 per cent. benzole, 735 per cent. Pool with this ratio
or No.t1 fuel,
High-Compression Pistons

Obtainable for models 1947-49 with short connecting-
rod (fF in. centres).

Compression Ratios

300-C.C. . 84 to 1 (with §-in. plate 7:25 to 1)

.u_..._u-_r..n.. ._......ﬂﬂ:____.....:r_....-.E.m._r_:,..a..._._:Hu

Use methanol, or 30/50 fuel. For methanol increase
main jet 100 per cent.; use needle jet orifice e-113 in,
diam,
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CHAPTER VII
STEERING, WHEELS AND TRANSMISSION

HE following notes cover medels from 1938, but

some of the instructions given also apply to previous
maodels, and are referred to, where necessary, in the earlier
chapters.

Steering-head Adjustment

The steering-head races are of the Hoating, self-aligning
type, and have spherical seats,  "T'he two races in the head
lug and the race in the head clip are all identical.

Occastonally test the steering-head for correct adjust-
ment by exerting pressure, upwards, from the extreme
ends of the handle-bars.  The steering damper should be
completely slick.  Should any shake be apparent, jack
up the front of the machine so that all weight is taken off
the front wheel, slacken the top nut on the steering
column, and serew down the lower nut until all trace of
slackness has disappeared.  Then tighten the upper nut
while holding the lower nut,

Fork-spindle Adjustment

Never attempt to adjust more than one spindle at a
time.  Slack off both spindle nuts, and, by means of the
small hexagon on the right-hand side of the spindle, turn
the spindle in a clockwise direction to take up play between
the fork girders and the links. Da not turn the spindle
more than halfl a revelution before tichtening the twn
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spindle lock-nuts and testing the adjustment.  Guard
against having the adjustment too tight, because the fork
will then be very stiff in action, or, most probably, refuse to
function. The washers which are fitted on the spindle
ends are not provided for frictional purposes, but to
prevent actual seizure in the event of the fork-spindle
stment being too ught.

Fork and Steering Damper Adjustment

I'he fork damper is best adjusted when the machine is
actually in motion. A road with a badly corrugated
surface provides the best conditions for this purpose.
The ebonite hand-nut should be screwed home, in a
clockwise direction, sufficiently to make the fork action
sluggish in the circumstances deseribed above, and
subsequently should require very little attention for
other conditions.

The steering damper is controlled by the ebonite hand-
nut mounted on top of the steering column. This nut
should be turned in a clockwise direction to increase the
damping action. Normally, very little damper action is
required or is desirable.

To Remove Front Wheel

To remove the front wheel on models Gz, Gz2M and Gy
(ball-bearing type), place the machine on the rear and
frontstands. Unscrew the knurled nut on the front-brake
rod and remove it. Unscrew the speedometer cable
from the speedometer gearbox. Slacken both nuts on
the front-wheel H?Hn“ if the two washers on the axle are
shid outwards, along the axle, till they are clear of the
recesses in the fork-end lugs, the wheel is free to drop out.
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T'o rent the front wheel, reverse the procedure deseribed
above, taking care to engage the slot in the brake cover
plate with the peg brazed to the inside of the left fork
girder,

On the model G2MC, instructions are as above, except
that instead of unscrewing a knurled nut, remove the zplit
pin and pin retaining the front-brake voke-end tw the
front-brake expander-lever.

O the other models, the procedure is the same as for
model Gz2MC, with the addition that the nuts and bole
securing the front-brake anchor-plate to the left fork

girder have to be removed.

To Remove the Rear Wheel (Models Gz, GzM and
7, Ball-bearing type)

» on the

To remove the rear wheel, place the machir
rear stand and disconnect the rear-lamp cable-connector,
Take away the two nuts and washers that retain the back
half of the rear mudguard to the fixed front half, and
slacken the two nuts that retain the rear tubular arch to
the studs in the rear fork ends.  This will enable the rear
halt of the rear mudguard with the tubular arch to be
taken away from the machine. Take out the bolt that
retains the rear-brake anchor-plate to the rear-fork tube,
Revolve the rear wheel until the spring connecting link
in the rear chain is accessible and remove the spring link.
Loop up the two free ends of the chain so that they are
out of the way., Remove the knurled adjusting nut from
the rear end of the rear-brake rod.  Slacken the nut on
either side of the rear-wheel axle, undoing each nut two or
three turns, and this will leave the rear wheel free to be
withdrawn, towards the rear, till it is clear of the machine,
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heck the rear brake

After replacing the rear wheel,
adjustment.

To Remove Rear Wheel (Models GzaMC, G3, G3C,

Gy, Gs, G8o, Ggo, Ggol and X).

The rear wheel is of 1
order to remove it, there is no need to disturb any part of
the rear brake and §

Ta remove the rear wheel, remove the re:

e quick detachable type, and, in

| drive.

amp cable
and rear half of the mudguard, as above, Remove the
three sguare headed sleeve-nuts that secure the __:T_._;:ﬂ....
to the brake drum.  Remove the nut on the wheel centre
solid spindle (left-hand side of the machine), and with-
draw the spindle from the right-hand side of the machine.
This action will free the distance piece fitted on the centre
solid spindle and located between the inside of the right
tork end and the hub. By moving the wheel to the right,
in order w disengage it from the driving studs in the brake
drum, it is free to be taken away from the machine.

I no elrcwmstances must the centre solid spindle be vemoved
wntil the machine ts placed on the rear stand, and the spindle
must alteays be in position before the machine is talen off the
stand. -

It it is desired merely to remove the inner tube of the
rear tvre, this can be done without removing the wheel
from the machine.  Place the machine on the rear stand,
remove the tube from the tyre.  Remove the nut on the
rear wheel centre solid spindle (on left side of machine),
withdraw the spindle and spring the right fork sutlicient to
allow the distance picce on the solid spindle and located
between the inside side of the fork end and the hub to

drop out.  This will leave sufficient space between the

1 113
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fork end and the hub to enable the inner tube to be taker
away.

Fertodically test, with spannces, the nut on the centre
soltd spindle and the three sleeve-nuls and heep them tight.
If the sleeve nuts are loose, a dull hammering will be felt,

1 heard, when driving at slow speeds. If this is

an
noticed, tighten the three siceve-nuts without delay.

Wheel Bearings on Models Gz, GzM and Gy

I'he wheel bearings are of the ball-and-cone type. A
_...;:_._;n._ﬁn bearing for one wheel consists of axle, fixed
cone (deep cone on right-hand side), adjusting cone
(shallow cone on left-hand side), two cups, set of - in,
steel balls (ten each side), lock washer (next to cone
on left-hand  side), thick lock-nut (on  right-hand
cone), thin lock-nut {on left-hand cone), and two dust
cips.

The cups are pressed into the hub shell. The adjust-
ment of the cone and thick lock-nut, an the right-hand
side of the wheel, is never altered. Screwing the left-
hand side cone on, or off, the axle provides the necessary
movement for .._.__._m:mﬁ.:mm the ball bearings.

The adjustment should be made =0 thit, while the
hearing is free to revalve without any binding, there 15 no
appreciable end-play.  To adjust, remove the wheel
from the machine. Tuke away the brake cover plate.
This will exposc the thin lock-nut on the left-hand side of
the axle. Slacken this nut, and, with the thin cone
spanner, screw * On " or * O "' the cone ull the adjust-
ment s correct, Finallv, tighten the lock-nut, recheck
the adjustment, and replace the brake cover plate and the

wheel.

STEERING, WHEELS aAND THAXNSMISEION

Wheel Bearings on Models GaMC, G3, G3C, Gy, Gs,

G8o, Ggo, GgoC and X

The wheel bearings are of the wper roller type. A
complete bearing consists of the following parts: hollow
.f._.,m:,.:.... two sets of rollers T::;:T.L in two cages), and
two outer bearing rings.

The outer bearing rings are pressed into the hub shell.
That on the left-hand side has a positive location—a
spring ring fits into the shell to locate this ring.  That on
the right-hand side can be adjusted in position. The
adjustment is obtained by a ring screwed into the hub shell
and abutting aguainst the movable bearing ring, The
adjusting ring is locked in position by a large circular
locking ring.

It is of the utmast importance that the bearings are not
adjusted too tightly, as this would ruin them in a very
short time. There must always be a slight degree of
end-play. 'This should be about g-0o2 in, To adjust:
slacken the large locking ring on the right-hand side of the
hub, Then, serew inwards, or outwards, the adjusting
ring on which the locking ring is threaded, until the
correct adjustment i3 obtained (inwards to tighten, out-
wards to loosen the bearing adjustment).  Finally, tighten
the locking ring, taking care that the adjusting ring does
not creep forward and make the bearings too tight.  Alwavs
check the adjustment after tightening the locking ring.

Te Dismantle Wheel Bearing (Models Gz, GzM
and G7)
To dismantle a wheel bearing, remove the wheel and
then the brake cover plate. This will expose the thin
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; lock-nut on the left-hand side of the axle. Remove this A spring ring will be ohserved on the opposite side of
nut and the lock washer that 1s under it.  Place the wheel the hub, just under the hub shell. Removal of this will

OVEr 4 pan, or paper, to catch the steel balls that will be —u...ﬁ_q.,u. the removal of another felt washer assembly

s £ I

released as a result of unscrewing the cone on the left-
hand side of the axle.
Having unscrewed this
cone, the spindle, com-
plete with the cone and
lock-nut on the right-
hand side, can be with-

drawn from the hub
{ from the right-hand side
of the hub),

.__._. | It it s desired to
: remove the CLps, it I8
first necessary to remove
the two dust caps that
are lightly pressed into the hub ends; when this has
been done, the cups can he _J_n.__...x.mﬁ.,r_ out from either

Fig, 23.—W) NG
(A Appuesrrec-His,
(BY Lowrrse-Iisa.

end.

To Dismantle Wheel Bearing (Models Gz2MC, G3,

G3C, Gy, Gs, G8o, Ggo, GgoC and X)

To dismantle the bearings—having removed the wheel
from the machine—proceed as follows :

If the wheel 15 a front wheel, remove the nut on the
left-hand side of the centre solid spindle, withdraw the
gpindle and remoave the brake cover plate.  Slacken the
Iocking-ring B (Fig. 28) on the nght-hand side of the hub,
and completely unscrew the adjusting-ring A, which will
come away with the locking-ring B. A dished plate, felt
washer and a plain plate are then free to be removed.

¥ niuv

consisting of two metal plates, a felt washer and a spacing
ring.

The hollow spindle, ?..:_T?..._.,. with rollers and cages anid
one outer _:...____.m:.n ring, can then be __:.":;.r.ﬁ._ ot of the hub
shell, from either end, leaving one outer bearing ring in
position.  [f desired, this remaining ring can then be
driven, or pressed, out,

To Assemble Wheel Bearing (Models Gz, GzM
and Gy)

Thoroughly clean all parts, as well as the interior of the
hub, Then, if the cone on the right-hand side of the
wheel has been removed from the axle, it must be replaced
so that it ocenpies the same position as before, and the
thin lock-nut must be fully tichtened down on to it
guide to the correct position, the distance from the face
of the lock-nut to the right-hand end of the axle should be
Y in. on the front axle, and 13 in. on the rear axle.

If the cups have been removed these should be pressed
into m._sm._u::: in the hub shell, and the dust caps E.._L,:..riq

Next, place ten steel balls in each cup, keeping them in
position with thick grease or vaseline. Then pass the
axle into the hub, rom the right-hand side, and serew on
the left-hand cone until the ..rm.m:mzzn_; is correct.  Re-
place the lock washer and lock-nut, fully tightening the
nut down on to the washer.

Finally, recheck the adjustment, replace the brake
cover plate, inject a quantity of grease iato the hub, and
1g to the machine,

the wheel 15 ready for fitti
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To Assemble Wheel Bearing (Models GzMC, Gj3,

G3C, G4, Gs, G8o, Ggo, GgoC and X)

It will be noticed that the tracks for the rollers on cthe
hiallers um.mur_?. are not nd..r.:ﬁ,. ...J_:_L_...,.._..w. It is essential that
the longer end of the spindle is assembled in the hub so
that 1t 1s on the adjusting side {right-hand side of wheel).*

Thoroughly clean all parts as well as the interior of the
hub. 'ress one of the outer bearing rings into the E 1n
end of the hub so that the thinner ..,H.._.m of the ring is in-

irdd, and its position a little nearer the centre of the hub
:E: it normally oceupies.  Take care, when pressing this
ring into the hub, that it 1s quite square to the hub body.

Replace the felt washer and plate assembly and,
finally, replace the spring ring.

From the threaded end of the hub, force back the outer
bearing ring untl the felt washer assembly is tight against
the spring ring; introduce the hollow spindle, entering

the shorter end first, and push it, without undue force, as
clusely to the outer bearing ring as is possible.

Press the sccond outer bearing ning (thinner edge
inwards), into the hub shell until there i3 about {%-in.
play in the bearings.

Replace the right-hand side felt-washer assembly,
"_._:.::.,.f_ by the screwed adjusting ring with its locking
ring, and proceed to adjust the bearing as previously
described,  Inject a quantity of grease into the hub and
the wheel is then 2.,..,?:.. for :Z:._ﬂ to the machine.

Brake Pedal and Rod Adjustment

The position ot the rear-he

* Left-hand =ule for Prast=-war :.‘._..__..._....

IS

e foot-pedal can be

STEERING, WHEELS AND TRANSMISSION

adjusted within narrow limits.  This is done by means of a
small bolt screwed into the heel of the pedal. The
adjusting bolt is locked with a thin nut.  After altering
this adjustment always check the rear-brake rod adjust-

ent as described previously.

A finger-operated nut on the rear end of the rear-brake
rod provides 4 means of making minor adj ent to the
vear bruke. 'This __T.:,. is locked | i WSITLON

by a spring that encircles the 73?.. rod, 5 .
(Note.—A spring is not fitted on models .ﬂ \ q
Giz, Gz2M and G7.) ;

The finger-nut should be screwed on
the rod so far that the brake shoes are just
clear of the brake drum when in the “Of " e _”.”r_.ﬁ__w_"__..__.h.m
position.  When making this adjustment it raciessie Hir
is advisable to have the machine on the M
rear stand so that it may be observed that the wheel
is free to revolve when the brake is * Of ",

=1

Brake Shoe Adjustment (Models GzMC, G3, G3C,
G4, Gs, GBo, Ggo, GgoC and X)

As the brake linings wear, this can be taken up by suit-
ably adjusting the finger-nut on the rear-brake rod, but,
after some considerable mileage, this continual adjust-
ment causes the brake n..,w,_.._.__.,r..,. to lie in such a position
that the leverage available is considerubly reduced and
consequently the brake loses in efficiency, To overcome
this dithiculty, the brake shoes are fitted with detachable
heel pads.  As will be seen _..._:.. Fig. 29, these fit in the
heel of each brake shoe and take the thrust of the bruke
cam or expander,

iy
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When it no longer becomes desirable to take up the
wear of the brake linings by adjustment of the finger-nut
on the brake rod, the brake shoes should be removed and
then, if the steel pads are taken away from the shoes, one
or more steel shim-washers can be placed on the stem of

T'his will have the elfect :ﬂ. centralising the
ciency __; the brake.
:, of course,

cach pad.
cam expander, thereby restoring the ¢
Is anner, it

When ::.. weur 15 taken up in
necessary to slack out the brake-rod Enger-nut adjustment,
and to reset that ;..r.:.f.ﬂ.:.... 11t st the new ,m._:a._?:: of the

CIes,

The front brake shocs are also
heel pads, thereby providing major adjustment for the
front brake.

with detachable

Front Brake Adjustment

Mendels €572, G2V aned _...a.hl
front brake is made by the knurled nut that screws on to
the front brake rod. Minor adjustment of the front
brake may be made by the cable adjuster located in a lug
on the left fork girder. 'The brake cable passes through
this adjuster, which iz locked in position by a nut. To
‘take up ™ the front brake adjustment, this adjuster
should be unscrewed from the fork girder.

Maodel G20C.—NMajor adjustment of the front brake
is made on the heel pads in the brake shoes. Minor
adjustment of the front brake is made by the knurled nut
maunted near the top end of the front brake rod.

Maodels (53, G3C, Gy, (G5, GSo, Ggo, Goo' and X.—
Major .::.r::n., of the front brake is made on the heel
pads in the brake shoes.  Minor adjus of the front
brake is made by _nr_,. front brake cable adjuster,

.___F”T:. ..,n_.:...“m:.:__r.nn of the
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To Remove the Outer Halfl of the Front Chaincase
(all Models except X)

" the front chaincase is retained to the
d un exterior metal band,

d and the chaincase _a. a rubber

The outer half
back hall by a centre nur ¢

Between the metal b
et, or packing strip. T'o take off the outer hall of the

se It 18 Tq..._..n..,.::.... to remove the fnger-adjustung
t from the rear en d of the rear-brake rod. The rear-
brake .",_.__:_,-M.._,,_,Fﬂ _Ev tu he 2___.... ,_c_.__._..m..,...:f_ hetore the outer
half of the

To _._..._,mp__..n.; clean beth sides of the out half of th
case and also the outer face of the rear half of the case.
Place a line of ".L id jointing compound on the face
of the front half of the case, and, by depressing the rear
brake foot-pedal, place the outer half of the cuse in
_.;._\..,,.5:3.

Replace the centre washer and nut, and, when tighten-
ing the nut, move the outer half of the case, as necessary,
tr» make it register with the buck half,  Smear some more
liguid jointing compound round the edges of the case and
pruss the ruhber filler in H.._:u.mﬂ.::. so that the two free ends
meet at the rear of the _,:.:__.r,w end of the case.

Then, refit the metal band, starting ar the narrow front
end of the casze, and, drawing the two free ends together
with one hand, replace the binding screw with the
other.

_n..,,.ﬂ_z_r._.. the r
adjust its pe .E.::
nally, after the jointing compou nd has set, remove the
, and fll with

case can be taken away.

ear-brake rod finger-adjusting nut, and

inspection cap in ._._,__. outer half of the ¢
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Toe Remove the Outer Half of the Front Chain-
case (Model X)

H.__.,_T.....m dome over the eluteh. The Front
half of the chaincase may be ta away if the rear-brake
ﬁ.::_n._u_n_.w.w_ 15 __._,_“ﬁ.....ﬁr;w.

Remove the complete clutch from the gearbux main-
shuft as follows :

Unscrew the five clutch-sp
remave the .,"_:.m:.F. pressure __h._"_:_ ...::_M___r.n_,. with the fve
clutch springs and the five clutch-spring cups. Extract
the ¢lutch —L...:: steel _ﬂ_,;r_m and the clutch friction ﬂ._p_hr...,..
Unserew the centre nut that secures the elutch hub to
the gearbox mainshatt, and remove the spring and plain
washers.  Withdraw the clutch hub, which is a splined
and parallel fit on the shaft; lift away the large metl
washer and the tubular spacing piece behind it,

The six bolts that fix the clutch case to the sprocket are
now exposed.  Lever the ends of the tab washers away
from the heads of the bolts by using a serewdriver an _
then tap them flat.  Unscrew the six fixing bolts and
cluteh ease may be tiken away.

Removal and replicement of the outer half of the case is
as described for other models. It is retained by a centre
wxing bolt and metal band,

T'o refit the clutch :

Show up to the cluteh sprocket the clutch case and ¢
the six .:_.:-._n T:_.m. E_n:.l. care that a tab _.J..“_mrr.n 15 ::L__. }
cach two adjacent bolts.  Screw the bults right home und
then turn up the two ends of each tab washer, knocking
the turned-up ends close against one of the flats of each

31 _n.. _.“.._..._.__L.

Remove t

i adjustine nuts and
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Place the tubular spacing piece on the gearbox main-
shaft, followed by the large metal washer. Replace the
clutch hub on the shaft and push it right home. Follow
nT._..z m.__“._. n...n..m.___e:...u.u_n _m._..... .m”__.__m:. mu.__...rnr_.._ _____.r__.-.u._.__...1 -T.n. u...._na_ﬂn.—._: L1 _._ﬂﬂ
and, finally, the nut.  Make sure the nutis fully tightened.

Replace the four elutch plain steel plates and the three
clutch friction plates, taking c: :_, that each friction plate
Follow this by

has a plin plate on either side of
replacing the zpring _:.n.ﬁE:.r. HL..F r:: the five clutch-
.—..m.__lﬂ.uﬁ ‘..._._“_J_unr HH u..m ._.n._._... ._n.._._. r..- r.._.m._ ings, “.:__.._. "_..._..:n mm._.n... ...._._..
¢lutch-spring adjusting nuts.

Screw these nuts right home as far as they will go, and
then shicken each, in turn, Hve :;E._wn;. revolutions,
Finally, replace the clutch plated dome with its si
SCrews,

Front Chain Adjustment

To provide front chain adjustment, the gearbox hinges
on its lower fixing bolt, while the top fixing bolt can slide

slots cut in the engine m._u.w,?..; to allow the hinging
movement, This movement is controlled by an evebolt,
which encircles the top fixing bolt, and the threaded end
of which passes through a block that is secured to the
ight-side engine plate.

By altering the position of the eyebolt in the block, the
rearbox top fixing bolt can be moved in its slots.  This
action swings the gearbox, and, according to the direction

_ of the swing, the front chain can be tightened or loosened.
_ "T'he _.Hn_.._l._:.ﬁ ust be swune backwards to tichten the chain,
The movement of the eyebolt in the block is contralled

by two nuts that are threaded on it and are located on

either side of the block,




This document was created for free distribution

MATCHLESE MOTOR CYCLES

By testing through the front chaincase inspection cap
orifice, 1t can be felt whether the front chain adjustment is
fthe ¢ 1 whip, or move, ahout 3 in., as
it is pressed up and down midway between the sprockets,
the adjustment is correct.  Check the whip in more than

COrrec

one T__.z:.:..:.

Rear Chain Adjustment

To provide rear chain adjustment, the rear wheel is
bodily moved in the frame. To provide this movement,
the rear-wheel axle i3 anchored in open-ended slotted fork
ends, and the movement is controlled by a bolt serewed
into each fork end, Each bolt tmpinges on the rear axle
and is locked in position by a nut. A cellar is placed on
each bolt, between the nut and the fork end, to facilitate
aceess to the nut, except on maode] X,

To tighten the rear chain on models G2, GaM and Gr,
slacken the nut on either side of the rear-whesl axle.

On the other models, slacken the nut on the centre
solid spindle and the nut that locks the brake-drum
sleeve to the fork end. DBoth of these nuts are on the
left-hand side of the machine and are concentric to each
other,

On all models proceed as follows to tighten the rear
chain :

Slacken the nut on each chain adjuster bolt and serew
it two or three turns towards the __w_z..m.. in head of the balt,
Serew each bolt farther into the fork end, in turn, until the
chain adjustment is correct, taking care to move each holt
an equal distance,  If the chain can whip, or move, about
S to )i tween
the sprockets, the adjustment is correct, Finally, tighten

t24

. #s it is pressed up and down midway
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the wheel spindle nuts, re-check the whip and screw the
nuts on the _...Tum_._-:_."._._:v.,.:.ﬁ balts ﬂmn_.;_u.. down to the
121.“ ,.:_HL.J.

Notes on Chain Adjustment
Before tichtening the rear chain, the
_._.:“_:, _..._._.. _._.. ur _a_ _:. _,..___:_...T_",.L. E:L. ” ;2_..."_:..:_ 15
necessary, this should be adjusted frst. It should be
remembered that altering the adjustment of the front
ustrnent of the rear chain, | T::

ljustment of the

chain affects the
that altering the adjustment of the rear chain will probably
upset the adjustment of the rear brake. 'Therefore, atter
altering the adjustment of the rear chain, always check
the adjustment of the rear brake, and, if necessary,
re-adjust the brake.

The whip of chains should be tested midway between
the two sprockets,  Always turn the sprockets and test in
several positions, and set the adjustment for the tightest
U'his is because chains never wear evenly,
ally one position where the chain is tighter

position found,
and there s u
than in any other.

When adjusting the rear chain care should be twken to
leave the rear wheel in correct alignment. When
correct, a piece of thin siring stretched taut across both
wheels, about 4 in. from and mz:.w:...ﬁ to the ground, should
.m,:mn tauch each tvre at hoth sides of the wheel centres,
Alternatively, a straight wooden batten, about 3 ft. long,
i handy to use for checking wheel alignment. This
should be applied, as in the case of string, parallel to and
ahout 4 in, from the ground.

The method of cleaning the rear chain is as desc

on page 27, Chapter 1.

4
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Dynamo Chain Adjustment

The dynamo armature shaft is eccentric to the hody of
the dynamo, Therefore, by partially revolving the
dynamo in its housing (the engines plates), the distance
between the two dynamo driving sprockets can be
varied.

Provision is made to revolve the dynamo in order to
adjust the deiving chain.  “This is done by applying a thin
spanner to the boss that is cast on the driving side of the
dynamo body. (On models GaM, G2MC, G3 G3C,
(ry. GRe, Goo, Ggel and X, this boss is just under the
word * Lureas ™, while on Models Ga, Gs and G7 it is
under the letters ' D.V.R.")

To adjust the chain, remove the inspection cup from the
front-chain case and slacken the dynamo clamping bolt.
Rotate the dynamo, in a forward direction, until, by
passing a hinger through the inspection cap orifice, it can
be felt the dynamo chain has a whip of about } in. This
adjustment is important.  Finally, tighten the dynamo
clamping bolt, recheck the whip and replace the inspection
cap.

Should it ever be necessary to remenve the chain sprocket
Srome the dynamo armature shaft, it is absolutely essential to
hald the sprochet with a spanner, while __‘_cn__._..}:________...“_ the spracket
retaining nud.  Before attempting to loosen the nut, it is
essential to remove the spring ring that enciveles it, and the
lack washer next to the spring ring.  "There are two fats
on the hoss of the sprocket to accommodate a spanner.,

The above action is necessary to relieve the armature
shaft of any twisting or bending stress and must also be
taken when refitting the sprocket,

13h
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Magneto Chain Adjustment

The magneto platform hinges on its rear hxing baolr,
and this provides movement to e rable the magneto driving
chain to be adjusted. The whip of the driving chain
should be } in.

To Remove the Dynamo

The following instructions apply to all Natchless
models fitted with a separate dynamo. The dynamo
should be taken out of the engine plate on the left or
driving side of the engine. To do this, proceed as

follows :

Release the rear-brake rod and place a receptacle in
position to catch oil from the case. Take off screw
retaining metal band for chaincase, also nut for chaincase
bolt, and remove outer portion of the case. Next,
unscrew one or two turns the nuts lixing the shock-
absorber spring, also the nut fixing dynamo-shaft sprocket,
Before uﬂ..ﬂ:__:m:ﬂ to release the sprocket nut, first remove
the circlip and lock washer before spanner is applied.
Refer to the previous instructions given for the dynamo
sprocket and use a supporting spanner on fats machined
on this sprocket.  Now turn to the clutch and take out
both the friction and steel plates. Use a box spanner on
the nut for the gearbox shaft which holds the sprocket in
position. To prevent the gearbox shaft from rotating,
engage the gear and cither place a bar through the rear-
wheel spokes, close up to the nipples, or else ask a second
person to apply pressure on the rear-brake expander-
lever, I the tommy bar for the box key is given a few
light taps, the nut (right-hand thread) should unserew

L7
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without dithcul The nut retainine shock-absorber
spring can now be unscrewed, also ,HE:::: sprucket nut.
Juth chains can now be removed.  Ralse the tab w .T__._E;

on the three holts A ,_."__._.. the rear port 100 ..__T _L__,. ©

to the crankcase, with a chisel o

old serewdriver, and
take out the fixing holts. Disconnect cahles attached

dynamo and release dynamo clamp bolt situated between
engine plates, There is a slot in the .,.:;_._:. plate to
SCTewW __._r.ﬂ.,:..,:.:...m a chain-line locatin _.:._. tia pass
} this slot,  Rotate rn_.,. o wntil serew referred to
registers with the slot, and withdraw dvnamoe an the left

deiving side of the encine .

GEARBOX AND CLUTCH
Burman four-speed gearboxes, foot-operated, are firted
to all maodels as follows ;

130-c.¢. milel ; . Laghtweight, H.P.-tvpe,

j50-c.c, mwadel] ’ Mediumweight, C.Ptvpe.
soc-c.c. model . Mediumweight, C.P -tvpoe,
ag-c.e, model . :_—.__fv...f.:.___:_.. :...__.._ ~type.

LCompetition models use the CP. type with low bottom
gears and have C.P.B.L. stamped on the gearbox. The
only difference between the standard and n:_:_._TE..:T
tvpe gearbox is confined to the main driving gear and lay
shaft fixed pinion,

Note.—The mediumweight gearbox can be fitted to the

230-¢.c. models if the engine plates and dyvnamo clamping
parts are exchanged at the same ume,

If the gearbox is dismantled and the grease emptied,
refill with 1} pints, and add a further 2 oz everv 1,000
miles.  Leakage of grease from the ball bearing is usually
due ta ;_,,F.Tm:m:: and will cease when the normal level

Of fFredase
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The Clutch
Fig. 30 shows the clutch fitted to the C.P.-type gear-

box, with clutch-operating mechanism. Except for
detail differences, the design is similar to the clutch used
on the B.ALP. type. The number of clutch friction plates
ftted is, however, different.

[t is essential that there 1s about 5% in, clearance between
the fork m.__::arn B and the nose on the lever A, when the

clutch cable is fitted.

Frz. j0.—Croron axo CooreH-Orenating MecHANISM
(C.P.-Tyer GEARBOX).

(A) Clurch operating lever, (B) Operating plunger. (C) Ball.
(D) Thrust rod. (E) Cluteh centre. (F) Spring pressure plate.
() Plain steel clutch plate (thin). (H) Fricton cluteh plate (with
iserts), (] Clutch case. (K) Roller for chainwhecel bearing
(24 used). (L) Chainwhecl. (M) Spring. (N} Stud.  (0O) Washer
(thin} for chainwheel bearing, (P} Adjustment nut for clutch spring.
{Q) Rivet for chainwheel and cluieh case. (B} Cup far nF_n_._..
spring. (S) Hard centre of spring pressure plate (not supplied
separite from plate).  (T) Mainshaft for gearbox. (V) Nut re-
tatning clutch centze to mainshaft. (W) Washer [(spring). (X)
Washer (plain). (Y) Washer (th (£) Plain steel clutch plate (thick
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Fig. 31 shows the clutch-
operating mechanism as used
on the H.P.-type gearbox. In
operation, the clutch cable lifts
. the lever A and exerts pressure
P mlle |~/ on the m:._r.__.nu._i B on the long

i push-rod, which passes through
the gearbox mainshaft.  Here,

ATING Mecnasssv Usin aguin, 1t i3 essential there s

ON HLB-TYPE GRARBOX. 1 cement between the operating
(3) Operating lever for o 0 ond the thrust-rod, to the
clutch, (1B) Short push- - »LTEOW, L0 ENC
rod. (C)Steelball. (D) extent of 5 in.  Screwed in the

Himge pin. (E) Lock-nut . .

for pin. centre of the outside clutch plate

15 a stud, locked by a nut
Alteration to the clutch withdrawal mechanism can be
effected by moving this stud in the required direction,
See that the lock-nut is firmly sccured.

Fia. 31.—Crurch-Oren-

Clutch Slip

If, for any reason, the clutch is slipped unduly by the
driver, the friction inserts will wear down, and, in effect,
lengthen the push-rod. Adjustment will then have
to be made by removing the small plate on the kick-
starter-case cover, and moving the sleeve-nut, retained by
the plate, on both the C.P. and B.AP.-type gearboxes.
Serewing in the sleeve-nut will increase the clearance
between the clutch thrust-rod and the operating lever,
when clutch slip has taken place. In the case of the H.P.-
type gearbox, unscrew the stud in the outer plate to
create a similar etfect.

To rectify clutch slip, remove any glaze on the friction
inserts, with glass-paper or a wire brush. Renew the

130

in the _>,_m\_<_m.8:_mmm Egroups - do not resell

|

STEERING, WHEELS AND TRANSMISSION

clutch springs, which will undoubtedly have lost tension
on account of the heat generated by the slipping clutch.

Clutch Drag

Check the position of the clutch-spring adjusting-
screws—they should be unscrewed an equal number of
turns. Screws should be unscrewed four complete
turns from the screwed-home position.  Next, check the
amount of play in the operating lever on the handle-bar—
4 in. to } in. movement is allowed.  If the trouble persists,
dismantle the clutch and wash the [riction plates in
paraffin.

Gearbox Troubles after Prolonged Use

(rears disengaging under load are usually due to damage
on internal teeth, caused by bad gear changing or continued
clutch drag.

Uncertain gear indexing or selection is usually due
cither to a damaged rocking pawl, quadrant engaging with
pawl, or, in the case of the H.P. box, a broken pawl spring.
Should the trouble be confined to the top gear, the bush
for the mainshaft in the main gear may be protruding.
Movement on the kickstarter case (loose nuts) and the
fixing studs will have an adverse effect on gear selection.

Note.—When replacing either of the springs used for
the foot-change pawl or pedal (H.P. type), see that the
legs of the springs are separated, and one leg is placed
each side of the pin.

To Reassemble Foot-change —C.P. and B.AP. Type

The toothed sector and pinion on the end of the cam-
shaft must be correctly * timed " or positioned. To
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H_.,mi_..?.n the foot-change assembly, turn the pinion (with a
pair of pliers) until the letter * O "', which is stamped on
the pinion, is at nine o'clock or exactly 270 degrees.
Look at the toothed sector for the letter “ O, also
stamped on this part of the .w...,mr.:_“:__”.., Replace the sector
with the letter * O "' registering with the same mark on the
small pinion, and the gears will be correctly indexed when
the assembly is completed.

The HLP. tvpe does not use a camshaft and small
pimion. A rocking lever, which is spring-loaded, is
utilised to move the gears as desired.

Noisy Gears after Prolonged Use

This is usually brought abour either by worn layshaft
bushes or worn lavshaft small pinion engaging with main
gear.

Cluteh Control

[t will be appreciated that, as the result of wear on the
clutch inserts (in the clutch friction plates), the plates will
tend to close up towards each other, 'This action increases
the etfective leneth of the clutch-rod, while, on the other
hand, the clutch operating inner wire tends to stretch in
use. It is essential that there is 3% in. clearance on the
chitch-rod.

Although these two actions will neutralise each other,
inasmuch as the first (plates closing down) makes the
effective length of the clutch thrust-rod longer, and the
second (inner wire stretch) will make the clutch-rod
effective length shorter, the fact remains it is necessary,
from time to time, to adjust the rod clearance as well as
take up cable stretch,
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Fig. 30 will show the necessity for this clearance,
because it will be noticed that if the clutch thrust-rod is
too long, the clutch-spring pressure will be exerted solely
on the clutch-rod and not on the clutch steel and friction
plates. This will allow the clutch to ship, instead of
transmitting the engine power through the gears to the
rear wheel. .

Clutch slip caused in this manner will rapidly ruin the
fabric inserts in the clutch friction plates, and cause the
clutch-rod to wear in a most rapid manner. In addition,
the slip may be so intensive that very considerable heat is
generated, and this may ruin the hardening and tempering
of the clutch springs, and the two ends of the cluwch
thrust-rod.

Therefore, see that the clutch-operating gear is adjusted
correctly, and, by regular inspection, see that the adjust-
ment is maintained.

Clutch-operating Lever Assembly and Adjustment

Fig. 32 shows the gearbox clutch-operating lever and
its parts, as used on all C.P. and B.A.P. gearboxes fitted to
models G2MC,
G3, G3C, Gy,
Gs, G8o, Ggo,
GgoC and X.

73-X-4 is the
clutch-operating o |
lever, and 66- ) i
X-71s the pin on
which it hinges.
329-X is the ful-

{ y
AT WIX Ae AxEE
Fig. j2.—Geappox CLUuTCH-OPERATING
Levern Parts,
i13
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MATCHLESS MOTOR CYCLES
erum for the lever, and this slides in the kickstarter-
case cover, its position being determined by the sleeve-
nut, 331-Xx.

The fork, 33¢-X, transfers the pressure from the clutch-
operating lever, 175-X-4, through the ball, 67-X, to the
clutch thrust-rod which passes through the centre of the
gearbox shaft. .

Pressing the handle-bar clutch lever thus releases the

Fio. 33.—licesrraring Cuoten OperaTION.

pressure on the clutch plain plates (G) and the clutch
friction plates (H) (Fig. 33), and enables the clutch
sprocket (L), to revolve on its bearing () without
rotating the clutch hub, which is secured to the mainshaft
(T). Consequently no power is transmitted to the rear
wheel, and the elutch is said to be * out ™ or free.

On allowing the handle-bar clutch lever to return to its
normal position so that the gearbox clutch-operating lever
(A) (Fig. 33) is free, the clutch thrust-rod (D), ball (C),
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and fork (B), move to the right, under the influence of the
pressure exerted by the clutch springs (F). The whole
of the spring pressure is thereby transferred to the clutch-
spring pressure plate (E), and this forces the clutch plain
plates (G) ughtly against the clutch friction plate (H),
so that the power transmitted by the engine to the clutch
sprocket is transferred, via the clutch case (]), to the
friction plates (H), and through them to the steel plates
(G), to the elutch hub, which causes the mainshaft ('T)
to revolve,

The clutch push-rod is adjusted by means of the
adjusting sleeve-nut, 331-X (Fig. 32). Altering the
position of this sleeve-nut will either increase or decrease
the clearance between the clutch-operating lever, 175-X-4,
and the thrust-rod, 330-X. Should alteration be made to
the position of the sleeve-nut, make sure the locating
plate fixing screws are firmly secured when the adjustment
is completed.

TELEDRAULIC FORKS

A number of riders will wish to fit these forks to their
Matchless machines, when available. They will not
interchange with the girder-type fork, without alteration,
Teledraulic forks will fit heavyweight frames (500-c.c.
models) for machines made since 1933, as the head lug
and steering races are the same as used on the present-day
models.  On the 250- and 350-c.c. machines the head lug
is shorter to the extent of | in. The following alterations
are necessary :

500-¢.c. Models.—Exchange large front brake for light-
weight type. Fit present-day front-wheel spindle (other
hub parts are the same). Arrange for speedometer to
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= be driven either from
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Fo e \H.uu_t. = i Connect controls to
_./V o S _ ,.“..L_\rhu. take §| in. bar.
|~ - _.\“I.... g 250- and 330-c.C,
= Models,—Shorten the
=y (i X=1

two top fork cover-
tubes to extent af § in.
Shorten fork stem, or
use distance plece 4 in.
wide. Use present-day

_h m w _ ¥ front wheel spindle,
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Arrange for speedo-
meter drive, as with
s0c-c.c. models. Suit-
able front guard with

)
Car

3 stays will be required
4 g for both models,
k| ..,._._..,
% A5 -
! Lubricationof Forks
Cie countesy of ** Motor Cyefing™, A _,...m.,nn.:__ light
Fro. 14.—TELEDRAULIC FoRKs. orade of oil is used

in these forks. 6} oz is filled to each fork tube, and, if
leakage does not occur, it is not necessary to ' top up "
or replenish the oil. A heavy-grade oil will cause the
forks to be sluggish in operation ; use only recommended
grades,
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Assembly of Forks
The forks are put together in sub-assemblies, in the
following order :

(1) Fork crown and cover tubes (top and bottom).
(2) Inner tube assembly.
_ (1) Slider and damper tube assembly.

Fit top and bottom portions of fork cover tubes.

Furk tube ab._..__:______u..f..|,..,_....r.ﬂn:.__zn parts used on the centre
fork tube in the following order: Leather washer;
tork spring; leather washer; slider extension (unscrewed
end first); oil seal (leather side first); paper washer;
bakelite bush (flanged end first) ; butfer spring (if fitted) ;
and steel bush and retain by circlip (make sure it is home
in its groove).

. Damper tube assembly.—Fit pin to hole and damper rod ;
| place damper valve (steel cup) with pin inside cup ; next,
| valve-seat (brass) ; screw home the } in. nut on red ; and
. insert above assembled parts into the damper tube.
Slip the steel plunger sleeve over the rod (sleeve has a
groove in the centre). Locate plunger sleeve until groove
| registers with slot milled in the damper tube, and secure by
the plunger sleeve clip, or wire.
! Fork slider assembly.—This sub-assembly (damper
tubes) can now be fitted to each of the bottom sliders.
See that a fibre washer is used under the head for the tube
bolt. A thin-walled box spanner will be required to
tighten the damper bolt. Remember, the left slider is the
one with the brake-anchor stud. Finally, the 5% in. nut
is fitted to the rod,
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Note.—The brake-anchor stud, if removed, can be
easily replaced if a blob of grease is put on the end of a
piece of strip steel, with the bolt stuck in the grease.
Taking care the balt does not fall, introduce the steel strip
down the slider until the bolt registers with the hole, and
pull it through. This bolt must be tight, to aveid ail
leakage.

Fitting the Fork Tube Assembly

With all its Gttings as previously desecribed, force home
the tube into the top handle-bar lug. The pinch-bolts
on the fork-crown lug must be unscrewed before tubes
are fitted. Pull the tubes home with the top bolt and
re-tighten the fork-crown pinch-balt.

Now fit the fork slider with damper tube assembled.
The 0il seal should be a tight fit on the centre tube and
must be pushed up inside the slider extension before the
slider thread can be engaged. Use a piece of copper wire
to * fish up " the damper tube and then attuch the rod to
one of the fork-tube top bolts and lock with the nut
already on the rod.

Screw home the fork sliders and fll 6] oz. of correct
oil to each fork tube and tighten top bolts. When the
front wheel is replaced, leave the cap nuts loose, then work
the forks up and down to allow the centre tubes to work
freelv, then re-tighten wheel-fixing nuts on the bottom
caps.

The fork centre tubes assembled with the slider and
damper tube can be fitted to the tube lugs as a single
unit, A tool will be needed to draw the tubes into the
top lug.

135

in the AJS/Matchless Egroups - do not resell

STEERING, WHEELS AND TRANSMISSION
TecuNicar Dara, 1938-39 MobeLs

IxFration Pressenss.  (Approximate [h, per square jnch.)

Models, Frone. Rear.
Gz, GaM, Gz . ; i 1h 15
i3, Gz GHo ‘ 4 17 20
GeMC, G3C, Gy ; : 20 23
Cigo,GgaC ‘ 4 20 23
X . . . ; : 15 s

For riders of abonormal weight, or if a pillion passenger is
..“.._.ﬂ.!...._.__":..._.__..umn::..:_»:f..H_n_.:_.z:.‘n.;H__:.._._..,.._.xnnﬂ?;.u,:_.

Tor Gear Ratios

Sngine
Sprochet

Muodel, Tap Gear, Teeth.
230-¢.¢. Standard . . fb-23 1h
zzo-c.c. Competitien . fi-50 th
350-c.c. Standard : . 5°55 19
350-c.c. Competition . ] B-r7 1
s00-c.¢. Standard ; ; s5a 34
soo-c.0. 5/C . . . 5-32 16
soo-c.¢. Competition | : 55z 19
age-c.c. Solo . y . 453 21
aga-c.c. 5/C H z . 404 22

.1..:;,.I.A.H._r._..:....:_”_ﬁ.._a .."%:._...r.nE ?..:.F..ﬂmu-n.n._._..._Lp._.._:m...n
on the Competition machines are of a different pitch to those
used on the Stndard models.

[xTERMEDIATE RaTios
Gearbox Tyvpe, Top. Third. Second. First.

HL.P. . : : 1 44 g7 207
C.r. : : . 1 1-28 _.ﬂ_.m u.__..m
C.P. Competition . i L5351 2-08 316
B.AP. (four-speed) 1 126 157 2By

_ To determine actual ratios, multiply top-gear ratio with
figures given in the above table,
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POST-WAR MODELS
Frame and Fork Service 1945-1949 Models

Details of front forks for the 1945-6—7 models are as
described on page 135, Lighter fork springs of the
three-rute type were used for the 1947 models, with buffer
springs fitted immediately behind the battom steel bush,
These additional springs will prevent the forks extending
when the front wheel leaves the ground during cross-
Lubrication details are given on page

s

Country runs.
136
1948-1949 Teledraulic Forks

The damper tube and rod fitted to earlier type tele-
draulic forks was discarded and substituted with a shuttle
damper mounted on each fork inner tube. In addition, a
much lighter fork spring was fitted. These alterations
provide a light and easy fork movement with added
comfort to the rider. Material alterations apply only to
the alloy handlebar lug mounted on top of the forks.
With this type of fork it is important that an air leak does
not occur from the two bolts which pass through the
handlebar lug into the fork centre tubes.  Air pressure is
built up which augments the normal spring pressure.

[f forks have been dismantled, or leakage takes place, it
is essential that the front wheel is raised clear of the ground
by placing a box beneath the crankcase to fully extend the
forks, Lnsure there is 10 oz. of oil of the recommended
type (see page 63) filled to each fork leg.  The oil content
is most important ; therefore make certain that every
drop of oil is drained before refilling with the recommended
amount of Huid. With the drain plugs removed, turn
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the front wheel first to the left and then to the right in
order that the oil remaining in the sliders can be drained.
Leave the forks extended ; clean both bolts for fork tubes
and washers to remove oil or grease (1943 models only),
then coat the threads of both bolts with jointing compound,
which should be allowed to dry before forks are used.
On the 1949 models new-type top balts with rubber sealing
rings are employed, dispensing with the above treatment ;
these can be fitted to 1943-type forks.

In some cases a clicking noise is made, either when the
front brake is applied with fork at full deflection, or when
the machine is ridden over steps with the same effect.
To rectify, carefully check the oil content, then add an
additional } oz. making a total of o} oz.

Oil Leaks

A super seal is fitted to each fork slider. il leakage
abave the slider may be due to an excess of oil which can
break down the oil seal. To remedy, replace seal. The
seal is a force fit in the slider in order to prevent leakage
past the outside diameter. Apply local heat to slider,
which will expand, thus lacilitating removal and access to
the oil seal.

Forks for Sidecar Work

Solo-type springs, as fitted w0 1947-9-9 models, are
not suitable for sidecar work. Replace these with springs
of 1945-1946 or W.D), tvpe and fit an allov distance piece
$ in. wide on top of each fork spring; also a narrow
distance piece } in. wide, at the bottom of each spring,
using normal oil content. Do not use thick oil to stitfen
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fork motion. Distance pieces are obtainable from the
makers of the machine.
Nate : A steering damper (obtainable from the makers)

18 usually required when a sidecar is attached.

Attaching a Sidecar

Owners who intend to amtach a sidecar to post-war
models should refer to details given above for alteration to
furk springs and use of steering damper.

The trail or castor action of the front forks is suitable
for either solo or sidecar use., The only alteration
required in addition to the forks is a smaller engine
sprocket.  The solo sprocket on 500-c.c. models has 21
teeth, which must be replaced with a sprocket of either
18 or 19 teeth, dependent on the weight and size of the
sidecar attached.

The 350-c.c. model was not intended for sidecar use,
but as the frame, wheels and gearbox are the same, the
machine will not be adversely affected if a sidecar is fitted.
With this model use an engine sprocket with 16 teeth.

All post-war models do not incorporate sidecar lugs in
the frame assembly ; clip-on fittings can be obtained from
the makers of the sidecar chassis. The makers of the
machine do not make or stock fittings of this kind. Where
difficulty is experienced in obtaining suitable sidecar
connections owners should apply to T, C. Munday and
Co., Ltd., 124 Dalberg Road, London, 5.W.2, who are
sidecar specialists for Matchless machines.

Wheel and Brake Service 1945-1949 Models

For details on brake and wheel service, refer to previous
information given for 1930 models, which applies to all
post-war models.
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Gearbox 1945 6-7 Models
No alteration was made to this part of the machine;
details given for 1939 models apply.

Gearbox 19481949 Models

A fluid [ubricant (engine oil) is used in place of light
grease _...;.......;.::.,..___., used. Original oil level was 14 m..m:r..:
but has now heen reduced to 1 pint onlv,  O1l leaks will
occur if level is exeeeded.

Note : Early deliveries of 1948 models were fitted with
1947 type gearboxes.  Oil should be used only with gear-
boxes stamped “ 43" on the kickstarter case. A small
amount of oil (half a teacup) is of benefit with non-Auid-
lubricated gearboxes.

e

Clutch Drag

A mﬂ:..._ﬂm noise on rr_._.r__,.,.n_.zn first gear denotes clutch
plates are stickv. Depressing the kickstarter with clutch
lever out will free; alternatively, dismantle clutch and
wash all plates in paraffin.  Buckled steel plates will also
cause clutch drag.
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CHAPTER VIl

FI'TTED
AND  THE

TO OTHER
MORGAN

MATCHLESS ENGINES
MOTOR CYCLES
THREE-WHEELER

z:ﬁ:rﬁ: engines have been used as the power unit in
Coventry Eagle, O.K. Supreme and O.E.C. motor
cycles, and in the Morgan Three-Wheeler.

The make of machine and type of engine fitted to other
makes of motor cycle are given in the following tables.
These details will interest owners of these machines when
the makers’ instruction book is not available. Nearly all
these engines are covered in previous chapters.

CovexTRy EAGLE, 19338

Model, Engine. Type.
50/t 408 O.H.V, 33G80
‘502 498 OH.V, 38G3o
P35/t a7 O.H.V. 38G3
P3s/2 347 O.H.V. 3863
Pas/t 246 O.H.V. 38GaM
Pzs5/z2 246 O.H.V. 38G2M

Technical details given for the 1938 Matchless engines
in Chapter ¥V apply to the above models.
Note.—Carburetter settings are arranged by the makers
of the machine, but should apply to the Matchless models
described, if the exhaust system is orthodox.
44

ENGINES FITTED TO OTHER MACHINES

0K, SCPREME 1930

Model, Engine. Type.

BA/z0 340 OH.V. 398G 3 (Coail ignition)
1439 140 O.H.V, 3803 (5/e machine)
GAlsg 140 O.FLV. 3004

HA 59 495 OH.V 36000

CAfyg 149 OH.V, 349G3 (Magneto jgnition)
DA 39 .:”.J_ @) m_ ‘_..... ..nr...q.mxﬁ.

Technical details given for the 1939 and 1938 Matchless
engines in Chapter V are applicable to the above engines,

COLE.C. MacHINES 1935

Engne. Type.
gn 246 O.H.V, 3727

. 347 OLH.V. 37033
Comrmand 458 OLELY. 170G 80

O.E.C. 14930 MopEes

Model, Engine. Type.
390.E.C.-26 347 D.H.V. 190G 3
390.E.C.-Gy 347 O.HLV. 1001y
300.E.C.-8 168 0, H_ ipliRo
300.E.C.-Gy +58 OUH, inligo

Refer to technical details for 1938 and rg39 Matchless

engines in Chapter V.

MORGAN THREE-WHEELERS

Three tvpes of Matchless engines were supplied to the
makers of the Morgan three-wheeler :
Maodel M.X, —ggo Side-Valve Watercooled.
Model M.X.2—ggo O.ILV. Atrcooled.
Model M. X 4—gg9e O.H.V. Watercooled.
It is noteworthy that these engines proved to be
extremely reliable and each prototype was bench-tested
for six hours at two-thirds load.

(5 145
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Mudel M. X, (Stde-Valve __”.2?.__.”,:.__..___._::__.__. The bottom
portion is very much the same as the Matchless engine,
with the exception of the camshaft driving the contact
breaker. This arrangement is common to all the engines
of Matchless make fitted to the Morgan. Side-by-side
nzzznﬁijm.ﬂ._ﬂ? were used 0 __r_n side-valve .,:_;_...T., and
service details given for the 1933 Matchless models ap u;

Wadel M. X.2. (OHI, Aircoole _..: —'T'his engine
developed 391 b.hp. at 4,200 rpom. The standard
compression ratio was 6.2, and a few _..:.r.:.:....;. were fitted
with a high-compression piston giving a compression ratio
of 7:5 to 1, the latter being identified by means of the

domed crown with clearance muchined in the crown for

the valves.

Nate.—The standard pistons for both the side-valve and
O.H.V. are identical up to 1936, when forked-type
connecting-rods were introduced.

Model M. X.4. (O.H.V, Waterconled).—This is the
best engine of the three; it developed 412 b.hp. at
4200 r.p.m., and was delightfully smeoth with a high
maximum speed. Owing to the similarity of the crank-
case assembly, the three types are deseribed as a whole.

Lubrication

This is basically the same as in the 1933 Matchless
models,  Oilis pumped froma by-pass on the pump to the
rocker gear on the O.H.V. models. Using a series of jets
in the rocker-box, oil is directed on to the push-rod ball
ends. The inlet valve is positively lubricated and con-
trolled by a regulating serew mounted in a crosshead on the
cvlinder-head, Normal setting is half a turn open from
the fully shut-off position.

140

R MACHINE

ENGINES FITTED TO O

Poor delivery to the O.H.V, gear is usually due to wear

on the otl-pump guide-screw, under the influence of

which the motion of the pump is controlled.  Replace this

screw if a flat is worn on it
Heazy oil consumption,

Big-"T'win models {pages 16 and 8z2).

See details for 1933 and 1939

0il Leaks
If this takes place from the rocker-box, replace the felt
Felt wicks to meter

sealing rings for the rocker-shaft.
the oil Passages are htted in the ¢ passages for the
rocker-box ; renew these at the same time, These wicks
are retained by pins or small ** nails " without heads, and
the dissimilarity in material will identify these pins.
Leakage from Pushi-Rod Tubes—This can be caused
by :
(1) Dad sealing rings.
(2) Abnormal crankcase pressure due to (a) worn
rings or cylinder, or () crankease release inoperative,

[f the foregoing are in order, ensure that the holes in
the tappet guides are not obstructed, thus preventing oil
from draining into the crankcase. Farly engines had
rubber .;.n..__:._m. rings for the centre of the __,__cm?:....u tubes ;
replace these with the latest type made from cork.

Side-valve engines are rarely affected with oil leaks,

IV arning.—The valve lifter should not be disconnected,
otherwise the rod operating the valve lifter will make
contact with the teeth on the cam wheel, with serious
results,

The valve lifter has close tolerance, and small wear on
the trigger levers will cause the lifter to be ineffective.
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The trigger levers for the side-valve and O.HLV. are not
identical on the cam contour, Owing to the lost maotion
that ean oecur with ordinary Bowden cable, ©* Bowdenex '
cable should be used to increase the efficiency of the valve

lifter

Engine Service

The positions of the cvlinders described below are as
from the driver's seat, f.¢., left hand or right hand.

Refer to details given for the 1933 big-twin engines
for normal renewals.

To Reassemble Timing Gear
inion have bee

Assuming the cam wheel and
removed, mx.:_rn.n_rr as follows :

Rotate engine until erankpin can be seen through the
aperture for the cam-wheel bush inside the valve chest.
Get the centre mark for the crankpin dead central with
this aperture. Taking care that the flywheels do not move,
introduce the cam-wheel with its mark pointing to six
o'cleck or 180 degrees, again ensure that the fiywheels do
not move, slide the starter pinion on its shaft with its
mark registering with the mark on the cam-wheel, The
valve timing should now be approximately correct.
Valve timing can be checked against the figures given in
the technical data for these engines (page 149).

To Set Ignition Timing
It should be remembered that the cam for the ignition
contact breaker rotates in the same direction as the fly-
wheels, The contact-breaker cam with the sharpest peak
i3 used to time the left-hand cylinder.
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Rotate the engine until the piston is on T.D.C. of the
firing stroke (both tappets free). Fully advance the
ignition control lever; now turn the engine backwards
until the piston is 9% in. before T.D.C. on the side-valve
models or § in. on the O.H.V, models, then set the contact
points to just about to break.

To obtain the above settings with any degree of
accuracy, insert a _,_:.A...,_:._f?; or piece of stff wire,
::.::;: the sparking-plug hole and make a mark on the

?___..c to register with the seating for the sparking-plug

when the piston is at T.D.C, Then make a similar mark
above the previous one on the spoke to the recommended
amount. Now turn the engine backwards until the top
mark registers with the seating of the sparking-plug.
[nsert a thin picce of paper between the contact points,
and rotate the small cam until the paper can be pulled
free. Lock the cam in this position and re-check.

nxicAL Dara ror Morcgan Excines

O.H.V.
o (with o-orh in. tappet
clearance)
[nler opens before T.D.C. . 16? gz"
Inler closes after B.ID.C. . ; g fin®
Exhaust opens before B.D.C, | 55’ =5
sxhnuse closes after T.D.C. 5 1a’ 33?
an T
Pistan o n before T.D.C.,
control lever fully advanced . & in. iin,
Carburetier,
Main jet size . : : . ] 150
Needle posirion : . . No. 3 No. 3
“hrotde slide : . i t/ g 21/
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CHAPTER IX

ELECTRICAL SECTION et

T

ienition have

lectrical equipment ; those with coi
Miller equipment,

On models fitted with compensated voltage contral it is
only when the battery is in a run-down condition during
daylight running that the ammeter will show a charge rate
as high as from 5 to 6 amps. Under normal conditions,
the charge rate is between 2 and 4 amps, depending on the
state of the battery. The system is designed to maintain
a fully charged battery without the risk of overcharging,
which is so commonly experienced with lighting sets
having only switch-charging control,

[f the dynamo output is not satisfactory, have the
voltage control unit checked before attempting to remove
the L._.. 1110,

._./ ACHINES with magneto ignition are fitted with Lucas
h € m

Dynamo _

Before removing the dynamo cover for any reason, dis-
connect the positive wire from the battery, otherwise there . e = :
is a danger of reversing the polarity of the dynamo or _ I

short-circuiting the battery, either of which might cause
serious damape,
2 . ; , . WHEN TAIL LIGHT Crily
Ocecasionally examine the dynamo brushes. Thev can IS REGUIRES ChaIT -
3 : " : S THIS SWITCH L LEADS
be removed from their holders when the spring lever is
held aside. They should slide freely in their holders
and make good contact with the commutator. If the _
irty or greasv, clean them with a cloth

Mritter CrHaARGING

brushes are I (T'mird Bresse Dy
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e the brushes in their

moistened with petrol.  Rep
original position.

After long service, when the brushes have become so
worn that they will not bear properly on the commutator,
they should be replaced with new. Brushes are sold in
_,..:___;.._r.".... sels.

Magneto

Oceasionally remove the high-tension pick-up ; remove
the carbon brush and spring from the brass-lined sleeve
of the pick-up and clean away all traces of oil and carbon
dust with petrol and rag. Clean the slip ring, which is
on the end of the magneto armature and on which the
carbon brush presses.  The best way to do this is to wrap
one or two folds of a soft duster on the unsharpened end
of a pencil, insert this in the opening disclosed by the
removil of the pick-up and push gently against the bottom
of the slip ring, at the same time revolving the engine.
Replace the carbon brush and spring in the pick-up and
fix the pick-up to the magneto.  Examine the high-tension
cable, and if it appears perished, denoted by small cracks,
replace with new.

About every three months remove the contact-breaker
cover and examine the contacts.

If the contact breaker is of the face-cam type. one con-
tact point is mounted on the narrow end of the spring
blade ; the other point is adjustable and screws into the
face of the magneto and is locked in position by a nut.
If the points are burned or blackened, ¢lean them with
the finest grade of emery cloth and afterwards clean with a
rag that is moist with petrol.  Check the gap between the
two points by turning the engine till both points are
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1 MATCHLESS MOTOR CYCLES ELECTRICAL SECTION
separated and measure the gap. The gap should be
o-o12in. A gauge this thickness is a part of the magneto
spanner. The gauge should just pass between the

pownts without any binding or slackness, If necessary,
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adjust the gap by slackening the lock-nuton the adjustable
point and screwing the point in or out. Then tighten
the lock-nut and recheck the gap.

On some models the magneto has a rotating type of
contact breaker (ring-cam type). One contact point is
mounted on the end of a steel rocker arm and the ather,
which 15 adjustable, 15 screwed into a brass block in the
centre of the contact breaker. To decrease the gap
between the points this adjustable point is unscrewed.

[t is essential the rocker arm of the ring-cam type of
contact breaker is quite free. IF its movement appears
to be sluggzish, slacken the two screws that secure the two
ends of the rocker arm spring, swing aside the spring
blade that retains the arm in position and pull the arm
from the pin on which it hinges. Clean the steel pin,
and the fibre bush mounted in the rocker arm, with
rag moistened with petrol, and lubricate the pin with an
extremely minute quantity of vaseline, finally replacing
the arm and the spring blade and tightening the two
spring-retaining screws.

Coil Ignition Contact Breaker

The gap should be 6-018 in. and a gauge this thickness
should just pass between the points without any binding
or slackness. I necessary, adjust the gap by slac kening
the lock-nut on the adjustable point and screwing this
point in or out,  Then tighten the lock-nut and recheck
the gap.

"The interior of the aluminium housing should be kept
clean of oil and this can best be done by applying a little
petrol with a brush. After doing this, make sure all
petrol has been wiped and has dried out before starting.
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CHAPTER X
COMPETITION AND RACING

HE details given for Competition Models have been
compiled for the benefit of riders who have [little
knowledge of trials and the preparation of their machines
for events of this kind. The writer has had a fair measure
of success for a period of several years, including such
events as the Scottish Six Days and International Six
Days trials, and had the honour to represent this country
in the British teams on five separate occasions, and was
also a member of the winning team on two occasions.
Experienced trials riders will probably consider the in-
formation given to be very elementary, but possibly some
of the points mentioned will prove useful. .
Riders who intend to take up trials seriously should
make reliabilitv their keyword. Tt is a common occur-
rence for riders to retire in both trials and scrambles, due
to some part or parts of the machine and engine failing,
or falling off. Such circumstances, in a number of cases,
are due to lack of preparation, and not bad luck, which is
usually climed. Some riders are inclined to pay too
much attention to the engine, in an endeavour to get
maximum power and highest speed. At the same time,
important details on the frame and transmission are
either overlooked or receive scanty attention. It follows
that systematic preparation is essential to ensure that the
machine and its fittings are reliable as far as possible.
Modern trials are now termed “ Sporting Trials ™",
160
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and usually the time taken to cover the course is not
seriously taken into account. However, there are one or
two exceptions. The rider should have time, during the
event, for instance, whilst waiting at the sturt of a section,
to check the rear-chain adjustment, inflate or deflate the
tyres as the occasion or type of section necessitates, and
give the machine a quick run over. A little oil on the
chain will help to save the * odd coppers " for replacing
the chain after short service. Factory-supported riders
do this, because their skill in riding and looking after the
machine gives them the best possible chance of success.
Attention of this kind is of vital importance in trials of the
long distance (Six Davs) tvpe.
Engine Preparation

The engine should be tuned to give good power at
slow speed, without seriously affecting the acceleration.
The following compression ratios are recommended for
solo machines :

250-C.C. 150-C.C. F00-0.C
8 to 5-8:1

bg:t 8 tbhyn 54

L

Engine Clearances

Engines will run at a much higher temperature in trials
than they would on the open road. Therefore close
clearance between working parts is undesirable. [If a
new cylinder and piston are fitted, or the cvlinder is re-
bored, there should be an extra clearance over the standard
size, to the extent of o-0c1 in., which is usually effected by
enlargement of the cylinder bore, Tight valve-guides
will cause the valve to ** hang up ™' or stick in the guide
under these conditions,

High engine temperature will also affect the valve-

5
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springs, which should be checked each time the cylinder-
head is removed. Inner spring has a * free ™ length of
112 in. and the outer 24 in. Fit new ones when thev
have closed up } in. or more. !
Make sure the oil passages in the cylinder-head are
free when the cylinder-head has been cleaned out, by
squirting parathn through the holes drilled in the head.

Valves and Valve-Guides

Do this also, when new guides have been fitted, to check
the alignment of the ocil-holes in the guide. Valve-
guides should protrude outside the head to the extent of
Lin. for the inlet valve and § in. for the exhaust valve.

Both valve-stems when issued by the makers are
chromium-plated on the stems. The object is to mini-
mise the possibility of the valve seizing or ** picking up "
metal from the guides when the parts are first used. The
chrome deposit has a soapy-like surface and tends to
polish the internal diameter of the valve-guides.

Grind the valves to their respective seatings. The
35c-c.c. valves are dissimilar in size, but on the so0-c.c.
models both valves are the same size, but made from
different material. [t is essential that the valves for the
seo-c.c. models are replaced correctly, These valves
are cither marked by etching on the valve-head or stamped
on the top of the stem above the collet grooves, either
INLET or EXHAUST.

Pass a piece of clean rag through both valve-guides after
grinding, and apply a little engine oil to the valve-stems
before assembly.

To obtain the maximum efficiency from the engine,
the carburetter outlet and carburetter distance piece

1hz
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should have a smoaoth bnish, and before reassembling
the valves, fit the carburetter and distance piece to the
cylinder-head to determine if the bore is free from
abrupt changes in diameter; also see that the packing
picce registers with the inlet port in the cylinder-head.
To do this it may be necessary to either * flare out ™ or
chamfer the parts where they join, so that they are in
complete register and match up—this will provide an
uninterrupted flow of gas, thus improving the volumetric
efficiency of the engine. As to the carburetter packing
piece, the aluminium type is preferable, although the
composition type will prevent heat from the head running
back to the carburetter, which is not always desirable.

See that the valve end-caps are free to rotate on the valve-
stems, otherwise wear may take place, if contact with the
rocker is continually made with the cap in one particular
position,

The cylinder-head can now be put aside for assembly
later.

Piston

Next turn to the piston and check ring-gap with rings
inserted in cylinder barrel ; push the rings down the bore,
using the piston skirt to do so. This will set the rings
square with the bore, when the ring-gap can be checked,
which should be o'oo3 in. to ooy in. for each 1 in. in
evlinder bore size.

Compression Plate
For * plonking ™" tactics, a compression plate, obtain-
able from the makers, can be fitted between the cylinder
163
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base and the crankcase. T'wo steel washers will have to be
fitted over the tappet guides and under the bottom sealing
rings to account for the thickness of the compression
plate. These parts were a standard fitment on the Army
engines. A standard-type piston, using the compression
plate on the 350-c.c. engine, will reduce the compression
! ratio from 63 to 58 to 1.

On the s00-c.c. models made in 1939, compression
plates were used as part of the engine assembly, which
should be retained for ordinary trials work. Removing
this type of plate will increase the compression ratio from
! 59 to 724 to 1, which 1s really a 509, petrol and 507,
m benzole ratio ; unfortunately this is not now available.

i The cylinder barrel can now be fitted, with new
: ] cylinder-base washers, rubber rings for the bottom of

= the push-rod tubes and a new rocker-box gasket, used on
: the 1939 and present-day engines.

Carburetter
. : : Fig. 42.—CanmvnerTerR JEr Bamner or CHoke.
Before _..wﬁHmn,un_m the carburetter, take it to pieces and Showing pilot-, main-; and needle-jets. (1) Air tube. (2} Jer needle,
clean out the pilot passages (see Fig. 27); also check the MH_ %EE uamﬂu_ﬂﬁ _& the jet Es.?m_ Ma .m..:F,_ ﬁtﬁ u_.__mw_.:_h ._5.“_..%
. g B : . . } Flange. Aur balance passage (pilot by-pass), (%) Direction o
flange on the rE..w.E.nnnq body by placing on it a straight- nwm et _._#:__,.H g ...:ﬂ.ﬁn.r ( ,.m e el e gy i
edge or rule. 1f it is buckled, file it flat hefore reassem- port for mixture provided by m..._:_”.h.n:. (%) and (10} Drain passage
_...._ he iet-Block for unvaporised petrol.  (11) Threaded hale, to accommeodate pilot-
ing the jet-block, jet air adjusting screw, the far end of which communicates with
The illustration of the carburetter (Fig. 42) shows a the passages 8, 13 and 14. (12} Enlarged end of pilot-jet. This
hole deilled in the dee. whicl o s it c £ i8 drilled m the jer barrel or choke. (13) Passage to- conduct air to
He driied 1n the outlet, which may interest owners o pilot-jet mixing chamber.  (Also [eeds air to the pilot-jet air adjusting
ex-W.D. machines. This hole (Mo, g) was used to ! or metering screw.)  (14) Passage for petrol supplied to pilot-jet ;
G ; . thiz is drilled in the jet barrel, or choke, and its lower end is below the
prevent petrol entering the engine when the petrol-taps level of petrol in the float chamber. Suction on the pilot-jet causes
| were left on, with the machine on the stand. The hale petrol to rise in this passage and pass through the pilot-jet.  (15) Main-
) : . . . Jer. (1) Needle-jer. (17} Lower (tapered) end of the jet taper
should be sealed with a metal plug of suitable size, with a needle. (18) Lower portion of the jet barrel, or choke, (19) Thread
farce fit, and do not averlook the petrol taps when the - for mixing chamber union nut.  (2e) Passage to conduct air o the
necdle-jer well and olso to the pilot-jet mixineg chamber (W.D. tvpe

machine is parked on the stand, anly). (2r) Direction of riain air flow theoush choke of cerburter:
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All the tuning and care on the engine will be valueless
if the carburetter is not set properly, and the importance
of the pilot-jet 1s agam stressed. [f 1t 15 necessary to
screw home, or nearly home, the pilot regulating screw,
either the pilot orifice is small or there is an air-leak.
With the pilot working praperly, it should be possible to
mike the engine run unevenly or “rich ™, by screwing
home the regulating screw.

Fig. 42 15 a carburetter of the Army tvpe. The holes
over the primary choke are not shown, This is because
Army-type carburetters were designed for use with air-
filters—all air taken into the engine has to pass through
the air-filter. Nevertheless, the principle of the car-
buretter is the same. On all civilian-type carburetters
there is a small ** bleed " hole drilled in the body under-
neath the passage for the pilot adjusting screw. The
carburetter makers use this hole to prevent owners
completely closing off the air which passes over the pilot
passage. This small hole can be scaled if intelligent use
is made of the regulating screw—this will give a full
control over the pilot adjustment. It should be explained
that the size of the pilot-jet is fixed and governed by the
size of the hole drilled in the jet-block. The action of the
regulating screw is to vary the " quality "' of the fuel, and
not the ** quantity "',

Unscrewing the regulating screw allows more air to
be taken in, which weakens the mixture; conversely,
screwing in the regulating screw has the opposite effect.
It will now be quite clear as to the effect of sealing the
“bleed " hole previously described. A quick test to
ascertain if the pilot is fouled can be effected by making a
fine point on a match-stick. Start the engine and insert
166
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the point of the match into the ** bleed * hole, which will
cause the engine to run rich and unevenly with the regu-
lating screw in the closed position. The pilot acts as a
" bridging " jet, and a weak place, or spot, will be evident
when the pilot is set on the weak side.

A lot of time is wasted on setting the carburetter by bath
experienced and inexperienced riders, by permitting the
engine to get too hot whilst the carburetter is being set.

The following " drill " is recommended :

(1) Check tappets.

(2} Plug points gap o018 in. to o020 in.

{3) Start engine on stand.

{4] Retard ignition Jever about ane-eighth of its movement.
{5) Letengine idle by closing back throttle.

[f the pilot is correctly set, the slow running should be
positive, Retard the dgnition lever fully, and the engine
should cantinue to idle at a slower speed.  1f the eniine stops,
re-start and re-set the regulating screw by serewing in the
screw slowly until the slow running is positive, Snap open the
throttle once or twice, and re-check for slow running, The
throttle-slide stop-screw will have to be readjusted until the
desircd engine speed is arrived at.  Retarding the ignition
puts the engine under load—it should be possible to open the
throttle, providing the ignition is correctly set, up to two-thirds
throttle with engine running evenly, and without anv ** spitting
back ™. With this setting the rider can rest assured that he will
be able to drive at very slow speeds, withour ¥ losing the engine ™',

Make these adjustments as quickly as possible, because if the
engine becomes unduly hot a false setting will be arrived at
when the machine 15 actually in motion. [t is in these circume-
stances that time is wasted on this adjustment. [t should not
be necessary to alter the main jet size ; the only alteration that
may be needed is to vary the position of the taper necdle.
Usually (on civilian models) this is secured in the second notch
from the top of the needle. For maximum power, il petrol
cansumption is not taken into account, plice nnu needle in the
third notch from the top.

Forks
Girder-type fork-links can be altered to either increase
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or decrease the trail or castor action, by either increasing
or decreasing the length of the two bottom fork-links.
If alternative fork-links are made, they must be sound in
design and material for such a vital part of the machine.
The length of the fork-spring is important. When this
spring has closed up or decreased in length, the steering,
particularly at high speeds, will be affected. The links
4B should be out of parallel to the ground and highest at the
: frame end. Packing pieces can be fitted on top of the
fork-spring to raise the frame and keep the castor action
| constant, also increase ground clearance.
The forks should be damped down by hand-knob to
| give a sluggish movement.  [f the damper is not efficient a
i solution of powdered resin and methylated spirit (19 of
—. . resin only) lightly brushed on the friction discs will
i improve its efficiency. Owality in the fork members can
be rectified by bushes fitted by the makers. It is rare
for the spindles to wear if lubricated from time to time.

e e L

¥ Mudguard and Tyre Clearance

[n the case of a standard machine, the mudguard
clearance is not sufficient (by reason of appearance) for
sporting trials, The rider will have to increase the
clearance by longer guard stays on the front guard, and
make sure the fittings altered are sound. Alteration to
the rear guard is not so easy. Riders with workshop
facilitics can move the rear mudpguard bridges and fit
longer stays to permit the use of a 26-in. x 4-00-in. tyre,
and at the same time increase the clearance to prevent
mud piling up and having a braking effect on the wheel.
A maximum clearance of 2} in. to 3 in. is ample for the
rear mudguard. Shortening the rear guard will cause
163
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mud to be thrown aver the rider’s back, and will make
the machine generally dirty; do not shorten the guard
unduly. In passing, it may be mentioned that the exten-
sion on the rear chain-guard is important.  Mud can be
carried by the tvre until it piles up at the chain-stays and
will be forced into the front chaincase, where the gearbox
mainshaft enters the case. "The aperture for the dyno.
shaft (if dyno. 1s removed) can be sealed by using another
chaincase inspection cap in this position.

Waterproofing

The best known medium for keeping water off the
H.'T. point of the magneto is undoubtedly plasticine.
Apply this material copiously round the brush-holder, to
completely cover the brush-holder and H.'T'. cable entry.
The contact-breaker cover round the joint can be treated
likewise. A small hole is drilled in this cover; this
should not be sealed unless deep water-splashes are
expected, in which case the hole should be reopened as
soon as the trial is finished.

[nsulating tape completely covering the porcelain of
the sparking-plug, also the brass terminal on the H.T.
cable, is the best arrangement. This will prevent a
quick change of the sparking-plug, but it will be worth
while. Wet leaves blown on the plug can cause the engine
to falter, and result in a stop, traversing an observed
section.  K.L.G. plug WF.70 is waterproof.

Water can enter the engine via the crankcage release
in a water-splash. A piece of petrol-proaf tube joined to
the release pipe and carried up on to the seat-tube of the
frame will help. Use a little jointing compound to stick
the rubber tube on to the copper pipe. If the HL.'T, cable

FEATH]
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is held to the frame by metal clips, discard these and use
insulating tape. When water-splashes are not included
in the course the rubber tube can be directed on to the
rear chain for lubrication. Insulation on the H.'T. cable
can break down and cause the engine to cut out on heavy

__"_ﬂw_‘

Control Cables

The benefit of well-lubricated control cables can be
appreciated by experience. It is important that at least
the throttle and clutch cable are well lubricated. Soaking
the control cables first in paraffin and then in thin oil will
help. The most common cause of cable breakage is stiff
nipples in the control levers. If the large nipple cannot
revolve as the lever is moved, a bending action on the
cable will occur. This causes the cable to fray and
eventually fail.

SCRAMBLES AND GRASS-TRACK MACHINES

Riders usually have the same machine for beoth
scrambles and trials. Trials gear ratios are generally
suitable for both types of event. The large step-up in
gear ratios from the ultra low gear needed for trials is a
problem on certain scramble courses. It is most unlikely
that riders will go to the trouble of exchanging the main
gear and layshaft pinion mentioned in the paragraph

dealing with the gearbox.

Engine
The easiest way to increase the efficiency of the engine
s to increase the effective compression ratio, by using a
170
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high-compression piston. Suitable fuel will be required,
about which more will be said later.

Two types of piston are available for the 350-c.c.
models—Type M.r23, compression ratio 518 to 1, and
Type M.125, compression ratio 16-0g to 1 (2 compression
plate 3% in. thick will reduce the ratio to 8-14 to 1).

e —— =~

Fig. 43 —CHecKING ConsecTiNG-Ran ALIGRMENT
UsinG OLp CYLINDER.

Piston tvpe M.123 is suitable for 507, benzole and 509,

No. 1 fuel, and although the M.r25 piston was intended
for racing fuel, for short-distance events, where full
throttle driving is of short duration, petrol-benzole fuel
could be used.

A good-quality sparking-plug will be needed for both
these pistons, which has a fairly high heat factor and a
good oil factor at the same time.

17T
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An old cylinder sectioned can be used to check the
connecting-rod alignment (see Fig. 43) when these special
pistons are fitted, which will help in the search for more
power and speed.

Special cams are not sold, but the standard valve timing
is very efficient. A new type cam was introduced during
the war, and is worth while fitting. The comparative valve
timing is shown for this cam against the original fitted.

Early-type Cam. _ Latest-type Cam.
! Inlet valve opens 20° Inlet valve opens 32°
B.T.D.C. B.T.D.C.
Inlet valve cloges 65° | Inlet  wvalve closes  63°
A.B.D.C. | A.BDC.

Readings taken with o016 in. tappet clearance.

To maintain engine efficiency, valve-springs should be
exchanged, say, after every three to four meetings, purely
as a precautionary measure,

The exhaust-pipe length is important; at some
meetings riders, usually novices, will remove the silencer
without any other alteration, and because the engine
makes more noise, it is assumed that it will go faster. In
fact, it is usually the reverse, unless the carburetter is
re-set to compensate for the removal of restriction in the
silencer.  On racing machines the exhaust-pipe length is
carcfully tested, and the capacity of the pipe is measured
in fluid ounces, so that each pipe is exactly the same.
The actual length, therefore, must be in the nature of an
experiment, A short pipe will lose its extractor effect—
a good length to start with would be 4 in. behind the rear
wheel axle. A sliding extension can be made up and

-
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adjusted to get the best result in both acceleration and
maximum speed.

Setting the Main Jet

With an open exhaust pipe the standard jet will have
to be increased, apart from the increase in compression
ratio. Start with a larger jet—say, 170 for the 350 c.c.
—and test for the best jet size. The best indication of
the correct jet size is the condition of the sparking-plug
points.  Riders who can, without breaking the law, drive
their machines with an open exhaust pipe for some dis-
tance can arrive at the correct jet size by driving the
machine flat out for about } mile and then shut the
throttle sharply to avoid engine idling, then look at the
plug points. A white colour indicates weak mixture, a
dark or sooty colour is due to ** rich " mixture, and the
tester should aim for the points to be a brown or chocolate
colour. The engine is usually fastest with a small jet, but
not for long if driven at full throttle for any length of
time,

If the above test cannot be carried out, play for safety
and use a jet at least two sizes above the standard jet.

Should special racing fuel be used, the passages for the
petrol feed will have to be enlarged and the needle jet
exchanged. An increase in jet size by 1007, is normally
made, when the orifice for the jet will be larger than the
orifice for the petrol-type needle-jet.

There is no advantage in using racing fuel, other than
cooling, unless the compression ratio is in the region of
1z to 1. A formula for special racing fuel is given below.
To ensure that fuel supply is adequate, twin petrol pipes
will be an advantage, using racing fuel. The hole in the
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petrol-tank filler-cap 1s {§ in., and must be free from
obstruction to permit fuel to How frecly to the carburetter.

FORMULA FOR SPECIAL FUELS

D | P.M.S.2.
_ 50, aleohol. _ 507, alcahol.
| z8'1, naphtha, 475" benzole.
_ o benzole, z:3", naphtha,

5
15 o Acetone,
2% castor oil,

Note,— Metiopl aleoficl and wo! ethy] alechol must be used in
this specification,

RECOMMENDED SPARKING-PLUGS

K.LG. M38s; K.L.G. 3560,

t8-mm. type
K.L.G. Fige; K.L.G. 553,

L4-mm. type

[f the cylinder barrel is reduced in overall length to
increase the compression ratio, the permissible reduction
in iength will have little benefit as regards acceleration
and maximum speed. Do not discard the head gasket,
with the same object in mind. There should be at least
3 mm, extra movement on the valves, when at full lift,
before contact with the piston crown is made. "This has
been allowed for with use of the special pistons, and 15
mentioned in the event of the cvlinder being shaortened
and the standard piston retained.

Steering

The normal steering-head angle is 61 degrees. Com-
petition models use an angle of 63 degrees. This is
accomplished by setting the frame tubes, and is best done
by the makers.
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The usc of a z1-in. front wheel, with teledraulic forks,
will increase the trail or castor action. A generous
amount of trail (usually 3§ in.) is useful for trials, but not
for short-circuit grass tracks. Trail helps to keep the
front wheel straight when road speed is above 15 to
20 m.p.h. If the trail is excessive the machine will not
gao round bends :.m_......,_u.: and will have a ﬂnzm...:_...w. [0 g
straight on.

On standard machines the makers compromise with a
steering angle and trail to make the steering safe and to
enable fast corners to be negotiated with safety.

Checking Wheel Alignment

Use a long wooden batten with a straight edge placed
along the rear tyre edge, move the rear wheel in the
required direction so that the batten makes contact with
both the front and rear tyre edges at the same time.
Make allowance if a larger tyre is used on the rear wheel
and see that the gap for the front wheel is equal and
parallel.

To be successful the machine must be reliable—pay
attention to the control-lever fulecrum screws and nuts,
centre pop the end of the screws for security.

Scrambles play havoc with rear chains. Should a rear
chain jump the sprocket teeth, this is not bad luck, but
bad preparation and attention.  If the rear chain is soaked
in oil, run the machine for a few miles and readjust the
chain, which will loosen after the oil has been squashed
out of the rollers. Small points of this kind all help for
a trouble-free ride.
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WHERE LUBRICATING OILS ARE PLANNED
FOR ENGINES NOT YET MADE
THORNTOMN : the figgest research cemtre of its kind in Britain,

Continually, as new engines are produced, new lubricating oils are
required to suit their needs. That is why a greal part of the work done
on lubricatingoilsat the Shell Research Cenire, at Thornton in Cheshire,
is concerned with new oils for engines still on the designing board.

The Thornton Research Centre is the biggest in Britain, and one of the
best equipped in the world. All knowledge gained at Thornton about
new engine requirements and new lubricants is pooled with similar
knowledge gained at Shell Research Centres in other parts of the world.

This continual research and international sharing of knowledge are
what enable Shell always to keep abreast of the latest lubrication
needs of every kind of engine. That is one reason why Motor Cycle
Manufacturers recommend the use of Shell Oil

SHELL OIL

LEADERSHIP IN LUBRICATION

DUNLOP
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For expert motor-cycle repairs __
st i

THE BEST EQUIPPED MOTOR CYCLE REPAIR SHOP
IN LONDON

|
Complete overhauls of . . . ... _
Engines, Gear Boxes and Electrical
Equipment. Armatures Rewound __

Acetylene or Electric Welding in all metals

26 DAVISVILLE ROAD, ASKEW ROAD,
SHEPHERD'S BUSH (Phouwe : SHE 5635 LONDON, Waz

For
“MATCHLESS
SERVICE

SPARES—REPAIRS—OVERHAULS
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Motor Cycle consule

FRANK BANNISTER & SON LTD.
26 RAILWAY STREET
CHATHAM

Woaorks and Engineering Dept,,
NEW ROAD, CHATHAM, KENT

TELEPHONE : TELEGRAMS ;
CHATHAM 1414 BAMNMISTER, CHATHAM

e ———

Your Matchless is a fine machine

and deserves taking care of.

MNever ride it without , , .

THE UPPER CYLINDER LUBRICANT PLUS —
Another Fine Product of UNITED LUBRICANTS LIMITED  wmen

COMPLETE i BENTLEY MAUDESLEY & CO. LTD. Lm_.

[ Motorcyele Service i v

..””. "y 3 y — Farleigh House, Lawrence Lane, Landon, E.C2
: .r.w. &% | —__z_”
/, i #
Faid

All leading makes including MATCHLESS ...w\. —l—_} m : O .E_

E.T.FINK (HARROW) LTD., Slation Rd., Harrow, Mdx. Tal, Har. 0041 5 Spares& Acc, Har, 1123

i (A SUBSIDIARY OF UNKITED LUBRRICANTS LIMITEDR)
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SIDDAWAY SPRING HEELS

% Specially Designed for Matchless Motor Cycles %

T A gl T e e - 1
GREATER ...WHE-, AT el R N EASILY
COMFORT | PN . 5 - FITTED

GREATER : _ \
s | S
LHDJUSTABLE
HYDRAULIC : B DESIGNED
DAMFPING L il gl = FOR THE JOB
R b S g T 2

Fit a SIDDAWAY SPRING HEEL CONVERSION SET to your
Machine and Enjoy Mator Cycling at its Best.  Price £18 2 6
YOUR DEALER CAN SUPPLY

o case of Difficulty, weite to the Podentees and Manufaciurers

GRANTHAM MOTOR CYCLE DEPOQT giarts imaeer,
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FULL RANGE ALWAYS IN STOCK FOR IMMEDIATE DELIVERY

* Huge stocks of spares and all facilities *

KING’S of OXFORD

KING'S MOTORS (OXFORD) LTD,
NEW ROAD, OXFORD

A T A R Py e e se e,

ONE OF THE COUNTRY'S OLDEST MATCHLESS AGENTS
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* Home Mechanic " Series

GARAGES, GREENHOUSES

AND SHEDS
By Frank George

In chis book will be found many useful designs for a wide variecy of cutdoor build-
ings., Mot only will the reader find many detigns from which to choose, but, In
addition, ke will fird a lise of macerials required and practical advice an the mechad
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