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Tuts book, has been compiled from the makers’ technical
records, with. the object of providing in a concise form
information which will enable owners of Matchless motor
cycles and:of ‘proprietary machines fitted with Matchless
engines to service and maintain them in géod order. .

Periodical attention, to the parts will ensure that
reliability which the rider expects ; failure to provide this
attention will nullify the efforts of the designer to produce
a fast’and reliable machine.

Machines made from ‘1933 ate covered, including: -
engines fitted to the Coventry Eagle, O.E.C., O.K.
Supreme, Brough Superior and Morgan Thiee~Wheeler.
Competition Models and: Teledraulic forks and Spring-
frame. Models are dealt. with. Wiring diagrams are given
for most:types of electrical equipment fitted.

In conchision, the Author would thank the Associated
* Motor Cycles, Ltd., Messts. Joseph Lucas, Ltd!, H.

Miller ‘& ‘Co., and-H. Burman & Sons, and the Editors
“of The Motor Cycle Trader and’ Motor Cycling. for their
coroperation and permission to reproduce their illus
trations in this book, _ oo

The publishers wish to.thank the Associated. Motor
Cycles, Ltd., for permission -to -use the “ Matchless”

trade mark in the cover design. . . .
. FB. W. Nett.

NOTE ON THE THIRD EDITION

Prnsizenfaw Gnean Britain py Rucrianp Chav ano Coteaify Ets, _ rhe opportunity has been, taken. to include servicing. Boncay, Surroui, information on all the latest, Matchless. models.
: :
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CHAPTER I,

1933 MODELS.

Macs thotor cycles made from’ 1933 form the
subject of the following chapters. Owing to the

considerable number of different models produced during
this period, it is impossible to give full details. of
every model. Instructions: are, therefore, given for. the
most popular machines, and for those of unorthodox
design,. such as thé “Silver Hawk’ and « Silver
Arrow’,

A table showing the models made in 1933 is given
below. The “Silver Arrow” and “Silver Hawk? are
dealt with in Chapter If.

1933 Mobets

.Bore, | Stroke, |_CubicModel: mm: |’ mm, |Capacity, Engine,
c.c,

33/D7 62:5 80 246 Side-valve,33/D2 62°5 80 : a46 OHV.33/D3 69 93 347 | O.ELYV. -33/D6 | 69 93 347 | O.ELV.33/Ds5 82-5 93 498 Side-valve,33/¢ 85-5 | ror-6 586 Side-valve.33/C/S 85:5 | 85-5 | 495 | OEY. .33/X/3 85+5 85°5 999 Side-valve twin.Silver Arrow | 54 86 400° | Side-valve twin. iSilver Hawk. | 30:8 73 593 O.H.LC, 4-cylinder, }33/D80 825 93 498 O.HLYV. |
i

All 1933 models use dry-sump lubrication. : Oil is
pumped to the O.H.V. rocker gear from a by-pass taken

9



10 MATCHLESS MOTOR CYCLES

SECONDARY SUPPLY
TO ROCKER BOX —=
SURPLUS OIL
PASSES THROUGH,
REGULATOR
TOTHE

‘lL FLOW 1S VISIBLE INLET VALVE
WITH CaP REMOVED

EXTRA
GAUZE

FABRIC HST ER:
FILTER

RETURNS
DOWN THE
PUSH-R00

COVERS,BASE, FEEDS AND GROOVESTO HOLES IN 
INTHE TAPPET

m | suDes. To

TIMING
GEAR

COR
N

x
i

f) ceuiverco‘SuRPLuS To PUMP.
foi. RETupN:

FROM i
SUMP.

font 13 DELIVERED
UNDER PRESSUT
TO'BIG-END

BEARING

¢

WORM DRIVEN)
PUMP SHAF

‘SURPLUS OIL,
DRAWN UP i
FROM 6UMP

Fic. 1.—Dry-Sump LupricaTion System For O.H.V, ENGINE
(Mops. D8o).

1933 MODELS II

from the main
supply. The '
general arrange-
ment of the en-
gine is shown in
Fig. 1. All
single-cylinder
engines are in-
clined in the
frame.

The
Decompressor

A decom-
pressor for com-
pression release
is used in place
of the usual
valve-lifter; as
this device is
somewhat un-
usual, a brief
description of its
action is given,

The decompressor is brought into action, before
starting the engine, by moving the small lever, mounted on
the timing cover, to its “on” position, approximately at
right angles to the engine. This brings another lever,
mounted on the horizontal shaft passing through the
timing cover, into position to engage with a small cam
behind the teeth on the inlet cam wheel. Just before
the piston reaches the top of the compression stroke, the
secondary cam makes contact with the lever, which raises
the exhaust valve about o-oro in. to release compression

i ;ee

s
Fic. 2.—Cur-Away Srction or ENGINE.
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and allow the engine to be rotated. This ensures an easy
start without a backfire. ‘The decompressor lever should
be returned to the.“ off” position, pointing to the front
wheel, when. the engine is running. The second lever can
be seen in the cut-away section of the timing gear in
Fig. 2. ;

A valve-lifter is fitted to big-twin engines.

Engine Service for Side-valve Models

The 250- and s00-c.c. side-valve models are not fitted
with detachable cylinder-heads. To decarbonise, remove
the sparking-plug, carburetter controls and exhaust pipe,
then the aluminium valve cones or caps. ‘Take away the
valve-chest cover, and remove the three cylinder holding-
down nuts. The cylinder can then be removed.

Place a screwdriver on one of the valve-spring bottom
collars and gently tap the free sides of the collars; the
springs will compress to permit the removal of the valve
cotter. Take out both valves, and chip out carbon in the
combustion chamber with a long screwdriver. Get rid
of all loose carbon and grind-in the valves. ‘The valve-
springs are interchangeable and have a free length of
2% in. Clean out the valve-guides and apply a little
graphite grease to the valve-stems before replacing.

Check the rings in the cylinder after the carbon. has
been removed from piston crown; do not use abrasive
or emery—an old knife or scraper is best. Wash the
piston in paraffin and ensure that the piston rings are
perfectly free in their grooves. Space the ring gaps at
120 degrees to each other and smear the piston with clean
oil.

Fit a new cylinder-base washer and replace the cylinder.
Turn the engine round several times to allow the valves

to settle down and set the tappets at 0-004 in. for inlet and
0-006 in. for exhaust, when the engine is cold. It is
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essential to carry out this adjustment when the piston is on
T.D.C. (top dead centre) of the firing stroke. Apply a
little jointing compound on the washer for the valve
cover, but do not overtighten the retaining knob or nut.

Engine Service for O.H.V. Models
To decarbonise any O.H.V. model, it is necessary to

drain the petrol tank and remove the pipe connecting the
two, halves of the tank, as ‘well as the carburetter. Take
away the oil-pipe for lubricating the inlet valve, exhaust
pipes and petrol pipe, not forgetting the sparking-plug,
which may be difficult to unscrew when the cylinder-
head is removed. Raise both bottom portions of the
push-rod cover tubes, turn the engine so that both valves
are closed and remove the rocker-box holding-down bolts.
The rocker-box and push-rods can be taken away on the
right-hand side of the engine. The push-rods will
interchange, but it is advisable to replace them in the
order removed. Now take away the cylindet-head bolts.
A cylinder-head gasket is used on the 33/D80 model, but
a ground joint, without gasket, is used on models Da,
D3, D6 and C/S. Clean out all carbon in both the sphere
of the head and exhaust port; then remove both valves.
Clean burnt oil from. the exhaust-valve stem with’ fine
emery, working up and down the stem and not round it.

Look for evidence of the valve-guide touching the
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, will help to move the guide, .

Check the valve-springs for free length. On O.H.V.
models, with the exception of model D8o, the length of
the springs should be: inner 176 in., outer 27; in. On
the D8o model, the free length of the springs is 2} in. for
the outer and 23%; in. for the inner, Replace the springs
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if they have closed up } in. or more. New valve-springs
will act as a tonic to any O.H.V. engine and will, in most
cases, improve petrol consumption.

Remove carbon from the piston crown with an old knife
or 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 cylinder-head to the
barrel with the cylinder removed. When a satisfactory
joint is made, there should be a continuous matt surface on
both the cylinder-barrel face and the seating for the
cylinder-head. Jointing compound to make the seal is
not recommended. On D8o models a solid copper gasket
is used; if undamaged, it can be made fit for further
service by heating on a gas-ring until cherry-red and then
plunging it into cold 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 avoid subsequent attention to this
part of the engine. On the model D8o, rubber sealing
rings for the centre of the tappet tubes were originally
fitted and these should be replaced by the latest type cork
washers. The-rubbers are inclined to swell and close up
on the push-rods and so-prevent oil from draining into the ~

- crankcase, as intended.
Rocker-boxes on 1933 models other than the D8o are

not positively lubricated. Needle rollers are used and
these are packed with high temperature melting-point
grease and usually do not need frequent attention. It
would be opportune to examine the interior of the
rocker-box when it is removed for decarbonising the
engine.

To reassemble the engine, replace the cylinder-base
washer, smear the piston with oil and re-fit the cylinder, °
cylinder-head, and, finally, the rocker-box. Reverse the
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order described for dismantlirig, rotate the-engine severaltimes to. allow the valves to settle down, then with the
piston on T.D.C. of the firing stroke, re-set the tappets.On O.H.V. models, there should be no appreciable up-and-down movement with the push-rods or rockers; thevalve end-caps should be just free to rotate. If the’decompressor is to function satisfactorily, the tappetclearance, particularly that of the exhaust valve, must be
correct,

Oil Leaks

When oil leaks occur, these usual take pl:f 
tpush-rod cover tubes. To remedy : 7 aes Ricthe

(1) See that oil seals are in good order.
; (2) Check crankcase release. This is on the drivingside of the crankcase, behind the front chaincase,

When the release valve is dismantled, make sure thediaphragm is not trapped between its seat and thecrankcase. When reassembling, apply a slight smear of
grease to the diaphragm seat to hold the diaphragm in
position during assembly,

(3) Make certain that the oil-holes in tappet guides
are free 5 obstruction here will prevent oil draining* into the timing chest. These slots can be enlarged to$ in. if desired,

(4) If there is abnormal crankcase pressure due toleakage past the rings with the oil-seal arrangements in
order, check cylinder for size and rebore if necessary,

Excessive Oil Consumption
A choked or dirty oil filter will prevent oil returning tothe tank in a normal manner. T'o test if the filter is atfault, remove it and replace the filter cap, then run themachine for some distance 3 if there is improvement, renew
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the filter or wash in petrol.’ If there is no improvement
after dealing with the filter, have the cylinder measured
for wear; the original diameter can be taken from the
unworn part. For actual size, see data on cylinder sizes,
If wear exceeds 0-008 in., rebore ; if not, try a new piston
with a scraper ring in the third groove, which is bound to
make an improvement. Excess: oil to the valve-guides
will increase oil cgnsumption.

Engine Noises

Usually all these engines are particularly quiet. A
rattle that sounds like piston slap, audible when the engine
is running light, and coming from the big-end assembly,
is usually heard when accumulated clearances on the
crankpin, liner and rollers are manifest to a total of
o-oor5 in. To remedy, lap out the connecting-rod and
fit oversize rollers. ‘The noise is more pronounced on the
D8o models.

Lubrication—see 1939 models (Chapter V).

Engine Overhauls

It is desirable to take off the cylinder and piston when.
_removing the engine from the frame on O.H.V. models.
Take off the clutch and engine sprocket before lifting the
cylinder. The shock-absorber sleeve is a close fit on the
driving-side shaft, and the space between the sleeve and
the crankcase does not permit the use of a sprocket
puller. When the fixing nut is released, gently drive
two wedges or two screwdrivers at 180 degrees from each
other between the sleeve and the crankcase. 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.

1933 MODELS 17

Taking out the timing gear, release the small pinion nut
(left-hand thread), then remove the oil-pump guide-screw,
rear pump end-cap and the pump 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. AE22).
A bronze bush is used for the timing side of the engine.
If this bush is replaced, care should<be taken to ensure
that the new bush is reamed to the drawing size, i.e.,

Fin. Tiere in. The steel sleeve for the roller bearing— 800000

is a force fit in the crankcase. To remove the sleeve,
place the driving side of the crankcase over a gas-ring,
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 250-c.c. models are common
and are used on engines made up to 1939. This applies -
also to the liner for the connecting-rod, which was first
issued as a spare, separate from the connecting-rod, in
1934. Thesame crankpin is fitted to the “ Silver Arrow ”,
but with a different type connecting-rod liner. On all
engines, where.a plain bush is used for the timing-side
shaft, the flywheels must have o-o1g in. to o-o20 in. end-
play. The bronze bush can either be driven in or pulled
out to obtain this movement. The flywheel assembly is
held over on the driving side of the engine, under 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, neither is it timed in
relation to the worm on. the timing-side axle. It is of
utmost importance that the guide-screw is correctly
located in the annular groove before it is finally tightened.
Use the fingers to register this screw (not a spanner),
unless it is tight in its thread, which is most unlikely.

B
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Replacing Timing Gear (Single-cylinder Models)
All pinions are marked. Details of the actual valve

openings are given in the data table for 1939 models.
The method of replacitg cams is as described for 1939
models (page 91).

To Reassemble Decompressor

Reassembly of the decompressor is a little “‘tricky’’. .
Assuming the cam wheels have been fitted to the markings,
take the decompressor lever and insert with the tapered
or thin edge towards the exhaust tappet. The cams will
have to 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 decompressor lever will be out of
position with the hole in the decompressor lever. Use a
wheel-spoke or something similar, inserted in the gap.
formed by the timing cover and c¢rankcase; the de-
compressor lever can be then raised until it registers with
the shaft by which it is operated. Withdraw the spoke
and tap home the timing cover. Engage the degompressor
by moving the lever and test if assembly is correct, as the
Tever may have fallen off the shaft 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
loose with the sprocket in position. ‘Turn the engine and
set piston on T'.D.C., both 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 29,. down. the stroke. Check magneto
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points to o-o12 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 sprocket nut.

To Adjust Valve Tappets on O.H.LV. Models
First expose the tappet requiring adjustment. by tele-

scoping the tappet-rod cover tube. Then with a suitable
thin spanner hold the tappet, and at the same time slack
off the lock-nut securing the adjustable tappet head.
Then screw the head up or down, as may be required, to
obtain the correct clearance, which, it must be noted, is
checked at the valve end; after this securely tighten the
lock-nut against the tappet end. :

The correct clearance between the rocker-ends and
valve-stems, when the valves are down on their seatings
and -with engine cold, is 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
lever must, of course, be set to. the “off” position whilst
checking valve clearances.

Valve Timing on O.H.V. Models

The correct setting for the closing and opening of
valves is as follows : inlet commences to open 20 ‘degrees,
or J in., before top of exhaust scavenging stroke, and closes
67 degrees, or }$ in., up the compression stroke. Exhaust
valve commences to open 75 degrees, or ris in., from
bottom of firing stroke, and closes 28 degrees, or + in.,
down induction stroke. To test valve timing, the tappets
must first be set to provide o-o14 in: clearance between the
overhead rocker-pads and the valve-ends.
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To Adjust Tappets on Models 33/D7 and 33/D5
Remove the. valve-spring cover, and, with a suitable

thin spanner, hold the tappet and slack off the lock-nut
securing the adjustable tappet head. Then screw the
head up or down, as. may be required, to obtain the
correct clearance ; after this securely. tighten the lock-
nut. The correct clearances are 0-006 in. for both inlet
and exhaust. Oo

Note.—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

Model X3 gg0-c.c.

The engine has a bore size of 85-5 mm. and stroke. of
85-5 mm. Dry-sump lubrication is employed; for
details .of lubrication, see Chapter V. . Detachable
cylinder-heads were uséd with enclosed valve-springs.
A magdyno unit was fitted as standard for ignition and
electric lighting respectively and a four-speed Sturmey-
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 already in this chapter also apply to this
engine. : cf.

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

(1) Make sure the valve-springs have not lost tension ;-
their free length is 13 in.
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(2) Ensure that the valves are seating properly,
especially the inlet valves. x

(3) Check the inlet pipe connections where they
join the cylinder ; ‘also where the carburetter clips on to
the inlet pipe.

When the valves are ground-in, there should be a
continuous matt surface round the valve-seat and the
seating in the cylinder. This is sometimes, misleading
and owners should not take it for granted:that the seating
is in order by the condition of the valves and. their seats.
It is ‘a good plan to apply a smear of red lead mixed with
oil on the valve-seatings, and insert the valve into the
cylinder, then with a screwdriver in the slot provided,
press on the driver head and rotate the valve one complete
turn and take it out. If the seating in the cylinder is
correct, a deposit of red lead will show up all round the
seating ; if this is not so, have the seating re-cut (angle
45 degrees) with a suitable valve-seating cutter. If
there is a 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 990-c.c.
Models

It is not always easy to make a twin engine run slowly
and “tick over”? evenly, Owners usually take a pride in

. this, and the following details will help when trouble of
this kind occurs.

First, locate the cylinder that is at fault and remember
that the carburetter supplies the same mixture to both -
cylinders. Next, check tappets, 0-004 in. for inlet and
0-006 in. for exhaust ; then set plug points to 0-018 in. to
0-020 in. gap, and make sure that the. electrodes are
clean, -
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If irregular running persists, test for air leaks. To do
this, obtain a rubber plug, similar to the type used for the
ordinary kitchen sink. Insert a short piece of copper tube
in the centre of the rubber plug, to fit tightly. Obtain a
length of rubber tubing to connect to the copper tube.
Remove the carburetter and fit the rubber plug into the
inlet pipe. Now turn the engine until the front exhaust
valve is just about to close. In this position, both inlet
valves are shut. A second person is required for this
test, to watch the connection of the inlet pipe where it
joins the cylinder, as well as the inlet valve-guides. Light
a cigarette and suck in a good mouthful of’smoke, place
the rubber tubing between the lips and blow hard. If
there is an air leak, the observer will be able to determine
where the leakage takes place by the smoke.emerging from
that point.

The’ most likely place for an-air leak is at the joint of
the inlet pipe where it is connected to the cylinder. Use of
jointing compound, which should be allowed to set before
re-testing, should have the desired result. The preceding
test is one employed by factory testers, and is an in-
fallible one.

If there is no improvement after dealing with the fault.
as previously described, check the ignition setting on each
cylinder; any variation must be associated with the cam-
ring in the magneto portion, and this can only be rectified
by Messrs. Joseph Lucas, Ltd.

Once it is established that there are no air leaks and
everything else is in order, turn to the pilot jet adjustment
as described elsewhere. :

Ignition Timing

Some doubt may exist as to the correct position of the
H.T. cables, and to which cylinder they should be con-
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nected. All magdynos are marked close to the brush-
holders or H.T. pick-ups, as they are sometimes called.
No. 1 is always connected to the rear cylinder. T’o decide
which.cam on the contact-breaker cam-ring is to be used
for any particular cylinder, to set the ignition, the
following procedure should be carried out.

Unscrew the nut fixing the magneto-drive sprocket on
the engine end. Pull the sprocket off its shaft (use a
tyre lever with one end bent at go degrees). Disconnect
the ELT, lead from the rear cylinder; hold the brass
terminal with one hand and turn the magdyno slowly in
the correct direction of rotation. Immediately a “ shock ”
is felt, examine the interior of the contact-breaker, when
it will be easily determined which cam on the cam ring is
to be used for timing the particular cylinder.

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 sparking-plug 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
models.

Side-by-side connecting-rods are fitted, with offset
gudgeon-pin bushes. Detachable liners for the con-
necting-rods are used to enable the big-end assembly to
be renewed without replacing .the connecting-rods. If
the connecting-rods have been removed for attention
they should be replaced as in Fig. 3.

Split-skirt pistons are a standard fitment; the split in
‘the piston skirt should be in front, or facing the front of
the machine.
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A bronze bush is used for the timing-side axle bearing ;
oil is fed direct to this bearing, and from here passages

in the timing-shaft allow oil to be
‘pumped to the big-end assembly via
a hole drilled in the timing-side fly-
wheel.

Flywheel end-float should be 0-015
“in. to 0-020 in., This clearance is
made by either driving in or pulling
out the bronze timing-side axle bush—
shim-washers are not used.

If end-play between the flywheels
and the. crankcase is excessive, this
may be due to a groove, cut in the
driving-side wheel, rubbing on the

Fig. 3. ARRANGE steel sleeve used for the roller bearing.
Connzcrine Rops, Tolremedy, have the flywheel face

machined back clear of the grodve, and make up a steel
washer of the required thickness. This washer need not
be hardened, but it must be flat.

Timing-side Bush

Oil is fed directly to this bearing. The bush does not
require frequent renewal. Should the bush be replaced,
the internal diameter is most important and it should be

+.9°00975 i, Wear on this
<= 0:0000

bearing will create backlash between the small pinion
reamed in position to § in.

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

+ 09-0005
— 0000

diameter of these being 4 in. in. with bushes

in situ.
Note.—The oil groove in the cover bush ‘should be on

the outside, to prevent oil leaking from the timing chamber.
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Driving-side Bearing

This is a built-up bearing, using } in. x $ in. rollers
in a cage, run in a steel sleeve which is a force ft in the
crankcase. To remove this sleeve, heat slightly the
driving-side half crankcase, when the sleeve will drop
out,

Replacing Cam Levers ot
When dismantling the timing gear, note carefully the

order in which the parts are removed, and take care to
store the four distance collars in a safe place. The cam
levers are replaced in the following 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, unscrew
the pinion fixing nut a turn or so, as this can obscure the
marking. The-pinion fixing nut has a left-hand thread,

Details of the actual valve timing are given in the data
‘table on page 97 for later models of this type, as all
990-c.c. engines are similar in this connection. Check
with 0-016 in. tappet clearance.

To Adjust Tappets on 990-c.c. Twin Models—see 1939
models (Chapter V). :

TRANSMISSION

Chains

The primary chain on’1933 models runs in oil, and
should need very little attention, other than occasional
adjustment and the oil kept up to the correct level in the
case (verify level weekly). The inspection cap orifice is
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positioned to prevent overfilling. The rear chain tout
be removed every 1,500 to 2,000 miles in summer, ane
every 1,000 miles during winter, and thoroughly ras *
in paraffin, 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 is used, the
chain should be laid in soak overnight in order to ensure
penetration to all link joints. If treated in this maith,
at least 8,000 to 10,000 miles of satisfactory service shou
be obtained.

GNETO SPROCKETAVireaeas WITH SPLINED MMB) yon pease
PRIMARY DRIVE GGREASE SECTION I

SPROCKET cover NG wipPLe’

* EBy courtesy of Motor Cycling”.

Fic. 4.--SHOCK-ABSORBER ASSEMBLY.

The shock-absorber assembly is shown in Fig. 4. A
grease gun should be applied to the grease nipple to
lubricate the shock-absorber 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
platform—a screwed adjuster bolt, - easily accessible,
being provided for the purpose... When, making’ adjust-
ments, it is desirable first to remove the chain cover, —
then slightly slacken the. crankcase bolt upon which the
platform pivots and also the crankcase bolt upon which
the adjuster screw is mounted. Now, to tighten the
chain adjustment, unscrew the upper adjuster nut about
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half a turn, and tighten the lower one a corresponding
amount. Repeat as necessary, but be careful to leave
the two adjustment nuts tightly secured. Lastly, ‘re-
tighten the two crankcase bolts and refix chain cover.

Note.—The correct chain adjustment should allow a
whip or movement of } in. to } in. 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. It 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 éngine clockwise until the correct chain
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. to $ 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

spindlé nuts, and adjust chain as required by means of
the bolts which pass through éach of the fork ends; after
this securely tighten the spindle nuts. The correct
adjustment (which should allow a whip of 3 in: to hin.
wheri the chain is pressed up and down) should be
obtained for the tightest place. .

Note.—Before 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 first.
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To Adjust Wheel Bearings
To adjust either front- or rear-wheel bearings, 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, i.¢.,
clockwise to tighten the bearing adjustment, and contra-
clockwise-to loosen. After making the adjustment and
before tightening the outside spindle riut, be careful to
tighten securely the outer of the two lock-nuts inside the
fork end, after which the axle nut must be securely
tightened. :

Important note.—It must be understood that taper
roller bearings must not be adjusted tightly. It is
possible quite unknowingly: to impose an enormous
crushing strain on the slightly tapered rollers without it
being made apparent by undue friction.. Slight slackness
must; therefore, always be maintained.

To Adjust Steering-head
The stéering-head should be ‘occasionally tested for

adjustment by exerting pressure upwards from the ex-
treme tips of the handle-bars, while the steering damper,
if fitted, is completely slackened off. Should any shake be
apparent, the top lock-nut on steering column should be
slackened off and the lower nut screwed down until all
trace of slackness has disappeared, 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 a 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
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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 Re
versa to slacken. Do:not turn more than half a revolution
before are-trial. Care is essential to guard against over-
tightening, when the fork will become stiff in action ox
most probably refuse to function. The fibre washers
fitted between the lug ends and the spindle side-plates
are not provided for frictional purposes, but to prevent
actual seizure in the event of the spindle adjustment being
too tight. The necessary friction damper effect is pro-
vided independently and is adjusted as follows.

The fork action damper can best be adjusted while the
cycle is actually in motion, and a badly corrugated surface.
such as may be found on many bus routes, provides the
best conditions for testing purposes. The ebonite
damper hand-nut should be screwed sufficiently tight
to make the fork action sluggish under the above con-
ditions, and will require very little variation for other
conditions of road surface to provide the maximum degree
of comfort.

Carburetter—see 1939 models.

TecunicaL Data For 1933 Mopets

Dz. | Ds. | Ds. | D8.) Cc. | cys. | x/3. |Afa. |B.

Top gear . . Gr 6-0 sr 4°3 49 49 43] So yThird gs . . 78 band &r O2 |. 05 65, a7 | 38 4

Thro ea, | 3X4 | 3x4 | OS pox | 6x4 | 6x4 | 6x4 | 4x4 | axeCompression ratio | “65 | "65 | 43 | G2 | sx | 6xIgnition setting * so | Go |. 63
Engiie sprockt| * | | # w]e | el w]e aw(Solo). “S| 20 | ar | 2g | zp | ax | ar | 2g | 23 | 23

.* With magneto control lever fully advanced, piston position before T.D.C.



CHAPTER II

“SILVER ARROW” AND “SILVER HAWK”
. MODELS

ue Matchless “Silver Arrow” was first introduced
in 1930, with rear-frame springing. The engine is a

26-degree twin monobloc of the side-valve type, and is
remarkably silent in operation and famed for easy starting.
The 1930 model used a three-speed gearbox, subsequently
changed toa four-speed gearbox of the Sturmey-Archer type.

The “ Silver Hawk” was first introduced in 1931 and
was the first multi-cylinder O.H.C. engine to be placed
on the market in this country. The engine is a double
twin of 26 degrees, with shaft dfive 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 te 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
extremely popular.

A compression release is not used on account of the
small cylinder bore.

“SILVER ARROW ”
Engine Service a

A detachable head is fitted, which simplifies decarbonis-
ing of the combustion chamber. No special precautions
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are necessary with exception that the inlet valve-seats
should be carefully examined, as, common to all twins, .
a bad seat in the cylinder will cause blow-back, with loss
of power and heavy petrol consumption. .

Sudden Loss of Power

When this occurs, examine the rubber coupling which
drives the magdyno. Wear in the ‘driving-stud holes will
affect the ignition ‘timing. Wear on the coupling is
usually due to mal-alignment of the magdyno, and if
this instrument is inclined to “ wobble ” when the engine
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
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 oil in the tank and the pump is
rotating, the passage for the oil feed to the big-end should
be suspected and examined. An air-tight joint must be
made between the crankcase and the oil-tank, otherwise
the pump wiil suck air in preference to oil.

Noisy Timing Gear
Noisy timing gear is extremely rare on this type of

engine, which is renowned for its high degree of mechanical
silence. To test for this fault, run the engine on the .
stand slowly and press with a screwdriver handle on the
rubber coupling. This load will stop backlash in the
gears, which is usually due to excessive flywheel end-
play. Use shim-washers behind the timing pinion to
take up the excessive movement.and the noise will stop.
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Magneto Timing

' The design of the magneto drive is unusual, and for
this reason details of the method to be adopted for timing
the magneto are given below.

Release the magdyno fixing bolts passing through
the engine plate and draw back the magdyno until the
coupling is disengaged. Release the nut (left-hand
thread) which fixes the coupling driver, and pull the plate
off its shaft. A sprocket drawer is advisable, although the
plate can be given a sharp tap at the back to release it.
Do not tap too hard, otherwise the bush for the drive
shaft will move in its housing and create end-play. ‘Take
off the tappet cover, turn engine until No. 1 (rear cylinder)
piston is on the 'T.D.C. of its stroke, with both valves
closed. Return the magdyno to its original position and
turn the coupling and armature in the direction of rota-
tion—z.e., clockwise—until the fibre pad on the contact
breaker touches the cam on the right side in the contact
breaker, used for timing the No. 1 (rear) cylinder.
Fully retard the ignition control lever, make sure that the
engine has not moved, and set the contact points so that
they are just about to break. Push the driving plate
back on to its shaft (taper used), and, taking care that it
does not move, pull back again the magdyno and firmly
tighten the left-hand nut. Replace the magdyno and
re-check timing; if in order, replace the fixing bolts
through the engine plate.

“Silver Arrow ”? Lubrication

Dry-sump lubrication is used, oil being forced under
pressure to the cylinder, big-end and timing gear. Oil
collected in the sump is returned to the oil-tank via a
fabric filter, which was used on the later “‘ Silver Arrow ”
models. The oil supply and return are made by oil
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passages drilled in the crankcase, which register with oil-
pipes built in the oil-tank. .This is bolted to the crank-
case and an air-tight joint must be made if the system is

Fic. 5.—Secrionat View or “ Siver Arrow ”
ENGINE SHOWING OIL PassacEs

to function satisfactorily, De Luxe models had an oil
indicator in the instrument panel. Should this device be
troublesome, it can be dispensed with, and a direct
connection from the front of the oil-pump housing to the
timing gear can be made. The oil-pump itself is per-
fectly reliable, providing there is sufficient oil in the tank.

c
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The rider can always be assured that the pump is function-
ing correctly by removing the oil-tank cap and observing
if oil is being returned to the. tank. The long pipe-line
to the panel, coupled with the low pressure of oil from this
part of the system, can be affected by cold weather. The
oiling system and feed lines can best be followed by
reference to Fig, 5.’

“SILVER HAWK ”

Lubrication ,
Lubrication is very much the same as the__“ Silver

Arrow”. The oil-tank is rnounted on the crankcase; the
only exterior oil-pipes are those feeding the rocker gear
and for. conveying oil back to the tank. Condensation
in the cylinders should be ejected from the engine as
quickly as possible by opening the throttle several times
sharply when starting with a cold engine. Evidence of
condensation, will also be seen -in the oil-tank, in which
case the oil in the tank should be topped up frequently.
The oil level should not fall below the half-way mark
indicated outside the tank. The crankcase release is in

. the oil-tank. A small “ stack” pipe is. fitted, with the
object of allowing oil, carried back by leakage past the
piston rings, to settle in the oil-tank, and pressure gener-
ated to be released into the atmosphere. An external
oil-pipe from the front of the oil-pump housing is carried
up to the instrument panel to an indicator; from here
oil drains by gravity to the rocker-box and bevel chamber.
The oil level is controlled. by a drain-pipe back to the oil-
tank. Oil is supplied to the bearings of the vertical shaft
by gravity, through spiral grooves cut in the shaft bushes.
Oil is thrown by the revolving bevel gear into the chamber
for the camshaft, the level being maintained by a drain
passage, passing surplus oil back to the bevel chamber.
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The whole assembly is practically submerged in oil up
to the level of the drain-pipe from the top bevel
chamber”

Modified Oiling System

In later models, the oil-supply pipe to the rocker-box,
instead of going to the right-hand side of the box, is
carried to the left-hand side, and the union on the right- -
hand side of the rocker-box is sealed. A groove is cut
in the large camshaft bush: The new ‘arrangement
enables oil to pass through the rocker-box and lubricate,

. in its passage, the cam, rockers and bevels. The other
oil-pipe is connected from the rocker-box to the oil-
tank.

The oil indicator can be discarded if troublesome—the -
oil-pipe being ¢arried direct to the rocker-box. When the
oil delivery to the rocker-gear is unsatisfactory, it is
usually due to wear on the relieved tip of the oil-pump
guide-screw, which controls the motion of the pump.
A new screw usually corrects this fault. Increasing the
oil supply to this part of the engine can only be made by
enlargement. of the hole in the pump, using a “ Kip”
grinder, but this is best done by the makers, If the
alteration is not made correctly, the system may be
adversely affected. Fabric filter should be cleaned
periodically.

Oiling Faults

Oil leakage from the rocker-gear may be due to stoppage
in the two copper pipes’inserted into the cylinder block.
See that these’ passages are clear when the head is removed
for attention. Over-oiling or heavy consumption may. be
caused by the following :
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(1) Worn piston rings (the piston should have the
scraper ring in the third groove). :

(2) Air. leak where the oil-tank is bolted to the
crankcase,

(3) Oil going down the valve-guides, due to choked
pipes in cylinder. Reducing the length of the valve-
guides clear of the chamfered portion on the valve will
probably effect a cure.

(4) Little or no oil to rocker-box gear. Examine the
relieved tip of the pump guide-screw for wear, or flat,
causing lost motion.

(5) Oil leaking into front chaincase. Piston rings
tight in groove, or else bush for driving-side axle
has been reversed,

Re-timing Ignition

Should it be found, necessary at any time to re-set the
ignition timing, it should be done as follows :

(1) Remove the two off-side fixing bolts and loosen only the
near-side bolt securing the ignition unit. Draw the entire
unit back upon its platform about } in., when the head of the
third bolt can be passed through the large end of the pear-shaped
slot’ provided in the platform, ‘The unit may now be drawn
back until the rubber coupling is disengaged so that the coupling
comes away with the unit instead of remaining’ on the driver
attached to the engine shaft,

(2) Apply a spanner to the nut securing the driving disc on
the engine shaft and turn clockwise to loosen, the nut in question
having a left-hand thread. Next, gently lever the driving disc
off the taper-end of the shaft to which it is attached, but do not
remove. Tighten the left-hand-thread fixing-nut sufficiently
to permit the disc to be turned on the taper-end shaft with some
pressure from the fingers. Slide the ignition unit back into
proper position with the holes in the rubber dis¢ engaging the
pins on the loosely fitted driver.

(3) Set the piston of No. 1 cylinder (right-hand front) to % in.
before the top of its firing stroke (i.e, when’ both valves are
closed),

(4) Fully advance the ignition lever, and, after removing the
distributor cap, turn the shaft of the ignition unit by means of the
rubber coupling in its normal direction of rotation until the
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contact points are just breaking on the No. x cam. The correct
cam may, of course, be identified by the position of the pick-up
rotor arm which, on the No. 1 cam, will be opposite the H.T.
cable entry marked x.

(5) Taking great care not to move either the engine or the
loosely fixed driver, again slide the ignition unit back upon its
platform and carefully tighten the left-hand-thread nut securing
the driving disc, when the unit may be again tightened down
upon its platform.

It should be explained here that, looking down on the
distributor cap when seated on the cycle, the right
rear socket No. 1 carries the cable for No. 1 cylinder
(right-hand front), the. left rear socket No. 3 carries the
cable for No. 3 cylinder (left-hand front), the left side
front socket No. 2 carries the cable for No.-2 cylinder
(right-hand rear), and, lastly, the right side front socket
No. 4 carries the cable for No. 4 cylinder (left-hand
rear). : .

The above details apply to the original design. The
makers of the dyno. unit altered the position of the key-
way for the rotor and unfortunately there is no identifica-
tion on the instrument to indicate the type fitted. This
alteration also affects the position of the H.T. leads,
therefore the exact firing position must be carefully
checked on all four cylinders, ‘Too test if the firing order
is correct, start the engine on the stand or run with +
throttle. Short both the front sparking-plugs, using a
long screwdriver with insulated handle, and note. if the
firing cylinders are running evenly. Repeat this on the
rear plugs, and, if the front cylinder misfires or runs at a
slower speed, check the firing order and position where the
spark occurs.. The front and rear cylinders should run
at the same speed if ignition is correct.

Hard Starting and Bad Slow. Running
Sluggish valves, due to weak springs or burnt oil on

valve-stems, will make starting difficult. See. that mica
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washers are fitted under valve-springs (free length is
28 in.).

The pilot jet in the carburetter is most important; if
inoperative, slow running will be poor, and starting
exceedingly difficult. A main jet size 75 was originally
fitted, with throttle slide 4 x 4. If engine starts and
“ fluffs” out when the throttle is opened, clean out the
pilot passage and look for an air leak at the carburetter
flange. Sports-type sparking-plugs are recommended,
such as Lodge H.1 or K.L.G. Type Mso. Ignition is set
with the piston 3 in. before T.D.C., control lever fully
advanced.

Tappet Adjustment

Tappets are set to 0-004 in. clearance for all valves with
the engine cold. Make this adjustment when the piston
is on 'T.D.C. of the firing stroke.

Chains

The front chain is kept in adjustment by the tensioning
device. The oil level must be maintained, otherwise the
duplex chains will wear and the clutch will also be
affected, Use 50 per cent. oil and 50 per cent. paraffin,
which will relieve clutch drag. Only one type of engine
sprocket is fitted for both the “Silver Arrow” and
“Silver Hawk’. When sidecars are attached, a larger
rear-wheel sprocket is used to reduce gear ratios.

Engine Noises :
Noises from the engine are usually due to backlash in

between the camshaft driving gears. Backlash can be
taken up by removing the shim-washers fitted between
both the top and bottom flange joints. - This brings the
bevels in closer engagement. The two Oldham couplings
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should be a close fit if engine noise is to be avoided. Wear
on the bush in the crankcase for the shaft which drives
this dyno. unit will cause play between the gears, apart
from oil leakage from this point.

Engine Service—Decarbonising

Although the period during which an engine will run
satisfactorily without decarbonisation depends largely
upon driving conditions, it is nevertheless advisable to
carry out this operation once every 3,000 miles. The
need for decarbonising will be indicated by a tendency for
the erigine to “ pink’’ or “‘ knock ”’ when ascending hills
or on accelerating, particularly so when hot. Although
possible without disturbing the petrol tank, the process of.
decarbonising is considerably simplified by sliding the
tank back into the approximate position normally occupied
by the saddle. The procedure is as follows: first
remove the saddle-nose bolt and then slack off only the
two nuts securing the saddle springs to the frame of the
saddle. The springs may then be turned in order to
unscrew them from the spring-frame side-plates to which
they are anchored, when the saddle may be removed.
Next remove the two bolts securing the petrol tank at its
front end and also the nut and bolt securing the rear end.
Then disconnect petrol pipe, top end of the gear-rod and
the small tie bracket supporting the gear quadrant from
the top bevel gear housing. The tank may now be
slipped back into the position indicated, leaving the entire
top of the engine clear.

Next remove sparking-plugs and cylinder-head stay.
Then remove the silencer and exhaust pipes and after
withdrawing the carburetter air and throttle valves, detach
the carburetter body to prevent any damage to it occurring
while the cylinder-head is removed. Unscrew the top
gland-nut of the vertical shaft covering the tube and slide
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this nut together with the metal collar and rubber gland
washer down the tube sufficiently to expose the top
vertical shaft Oldham coupling joint. Next, remove the
two valve inspection covers and disconnect the oil-pipes
from the camshaft housing.

Lift the distributor cap on the dynamo unit, and gently
revolve the engine until the pick-up rotor arm is pointing to

the approximate position
shown in Fig. 6. The
object of this is explained
later, and it is only necess-
ary to remark here that in
the indicated position all
the marks on the various
timing gears coincide.
Taking care not tomove the
engine further, unscrew
the twelve holding-down
bolts for the cylinder-head
and camshaft assembly,' removing all but the two

Fic. 6.—Position or Rotor Arm centre ones. The cylinder-

Hawx ”), ing may now be lifted off.
Then separate the two

units, taking care not to revolve the camshaft or to
damage the impregnated asbestos washers on the under-
side of the camshaft housing, which should be gently laid
aside to await refitting. Care must also be taken of the
small hardened steel valve end-caps and the cylinder-head
gaskets; the latter should be scraped and cleaned and
also laid aside carefully until required. All carbon
deposit should next be removed from the cylinder-head
and valve-heads by means of a suitable scraper or an old
penknife.

{
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Re-fitting Cylinder-head

Before re-fitting the head, the carbon deposit must be
removed from piston tops. To do this, revolve the engine
until one piston is at the top of its stroke, and after
covering the other
three cylinder tops
with a calico rag to
prevent admission
of any carbon chips,
carefully scrape the
piston top with a
suitable scraper or
an old penknife,
afterwards wiping
off all traces of the
deposit. Repeat the
process until all REAR:
pistons have been Fic. 7.—OrpER of SLACKENING AND RE-

o @ TIGHTENING CyYLINDER-HEAD Fixincdealt with, in each. Boits (‘‘ Siiver Hawk ”),
case covering the
cylinder tops to prevent chips entering, and, lastly, carefully
wipe the top face of cylinder block. Now carefully revolve
the engine until the pick-up rotor on the ignition unit
comes to the position already described in the removal
instructions and then lay the cylinder-head gaskets in their
correct positions on the cylinder block.

Next, gently place the cylinder-head and camshaft
assembly in position, when, if the camshaft has not’ been
moved, the top vertical shaft joint should roughly register.
Gently work this joint into correct engagement and then
introduce the various cylinder-head holding-down bolts,
making sure that they each pass through the correspond-
ing holes in both asbestos jointing washers and cylinder-
head gaskets. Screw all the bolts down finger-tight only,

FRONT.
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and then, going over each with a spanner in the order
shown in Fig. 7, gently tighten down. Lastly, again. in
the order shown, apply more pressure until all are firmly
and evenly tightened down. :

There are four positions in which the vertical joint can
be coupled, only one of which, however, will give the:
correct synchronisation of valve and ignition timing. If
the camshaft has not been revolved during the dismantling
or re-erection process, the correct connection will be
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 five cheese-headed
screws). ‘Then, whilst holding the camshaft housing up
sufficiently, turn the end of the shaft projecting from the
housing until all the marks on the bevel gear teeth
coincide. Providing the engine has been revolved to
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 corresponding slot in
the shaft projecting from the camshaft housing. Having
completed the re-fitting of cylinder-head, slide the top
vertical shaft covering tube gland-nut and washer up
into position and firmly screw home.

Re-fit the pick-up cap and then gently revolve the
engine and, in turn, check each valve rocker for correct
clearance, making any adjustment necessary while the
tank is still well out of the way. As already mentioned,
the correct clearance is 0-004 in. Re-fit the valve in-
spection covers, sparking-plugs and cables, camshaft
housing oil-pipes, carburetter, cylinder-head stay, petrol
tank, gear quadrant stay, gear-rod, saddle and exhaust
pipes, all in their order of removal, when the machine is
again ready for the road.
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Important note—In the event of new cylinder-head

gaskets and/or asbestos impregnated washers for the
camshaft housing being fitted, some special precautions
are necessary to ensure success. “After fitting the new
washers or gaskets, the cylinder-head must be firmly
bolted down as already described. Then slide the petrol
tank back into position and connect up the petrol pipe
only and run the engine until it is well hot (warm wiil not
suffice). This process is to ensure the settling down of
the new washers. While still hot, again tighten down the
various cylinder-head fixing bolts in the order prescribed,
and, when nearly cool, carefully adjust all rocker
clearances and finally fix valve-spring covers and refix
petrol tank, etc. The above precaution is vitally necessary,
and it will be found possible to tighten the cylinder-head
bolts considerably after the heating-up process. This is
due to the jointing washers closing down under the in-
fluence of heat and pressure.

To Remove Gearbox (“ Silver Hawk »)
First remove the near-side foot-rest hanger, then with-

draw the foot-rest rod, together with the off-side hanger
and distance tube. Place a receptacle of some kind
underneath the front chaincase to catch the oil in, and,
after removing the fourteen screws securing the outer
plate of this case, gently remove the plate, taking particular
care to avoid any buckling or damage to the joint 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 spring blades
out of their anchorage with a pair of pliers, and at the
same time working the spring shoe outward with the
fingers.

Remove the six clutch-spring screws and then the



44 MATCHLESS MOTOR CYCLES

springs and thimbles, when the clutch plates may be
drawn off the clutch hub. Remove the respective nuts
securing the engine shaft sprocket and the clutch hub
to the gearbox mainshaft. Release the engine shaft
sprocket, and draw it, using the special extractor pro-
vided in the tool-kit, together with the clutch sprocket
and front chain, off in one unit. Draw off the clutch
hub, which is 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 and remove
the rear chain. It will now be necessary to lean the
near-side of the cycle 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 through
which the two stand bolts pass. From the off-side of
the cycle, remove the foot-rest hanger, front portion of
rear-brake rod, brake pedal, exhaust pipe, clutch cable
and the two bolts which pass through the gearbox shell,
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 small bracket
and the silencer support arm. . :

Next, remove the split-pin from the gear-rod yoke 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 cable detached.

The replacement of all parts must be carried out in the
reverse order to their removal, but the following details
require special attention :
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(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 revolve 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 any 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 occasion arise.

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 yy in, laterally, to and fro with the fingers, and if
this free movement cannot be felt, the cable stop should
be adjusted accordingly. Alternatively, the screw which
operates on the clutch push-rod may be slackened off, but
if the adjustment is made here, it is important that the
nut securing this screw is carefully re-tightened.

To Remove Gearbox (“Silver Arrow *’)
(2) Mark both H.T. cables 1 and 2 to correspond with the

figures: stamped on the magdyno adjacent to the pick-ups,
then detach both pick-ups, which, as will be seen, are secured
by the pressure of small, flat springs.
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(2) Remove the bakelite contact-breaker cap, and withdraw
the steel cam-ring.
(3) Remove the countersunk head screw which secures the

advance and retard cable spring-box to the magdyno, when this
spring may be gently withdrawn.

(4) Unscrew the magdyno base bolts, and slide the unit
back on the platform to disengage the coupling. By detaching
the various dynamo cables, including the negative battery
cable, the entire unit may be removed.

(3) Remove the battery clamp and disconnect the positive
cable sleeve connector fitted about 6 in. from the battery
terminal. This connection is covered by a rubber sleeve,
which can quite easily be moved to permit disconnection.
The battery may then be removed.

(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 platform is secured to the engine
crankcase.

(7) Take off the short front brake-rod, and detach the gear
rod from the gear striker lever on the gearbox.

(8) Detach the clutch-cable nipple from the clutch worm
lever via the slotted hole and unscrew the cable stop from the
slotted yoke attached to the gearbox, when the cable can be
slipped through the slot provided. ‘

(9) Remove the left-side foot-rest hanger, and the outer half
of the front chaincase. :

(10) Detach the connecting links of both driving chains.
(11) Remove the two bolts which pass through the slotted

holes in the rear engine plates, and slacken off considerably all
the nuts securing the off-side rear plate; force the two plates
apart to release the shallow tongue cut on the gearbox side,
and the entire box can be lifted clear.

The replacement of all parts must be carried out in
reverse order and care must be taken to tighten all bolts
securing the engine plates and the gearbox. The various
dynamo cables are identified by means of coloured
sleeves and must be fixed as shown on the wiring diagram.
It will be found advisable to connect the advance and
retard cable to the magdyno before this unit is actually
fixed in position. After fixing the cable spring-box, care
must be exercised to see that the cam-ring is replaced
with the narrow slot engaging with the projecting tongue
on the advance and retard cable end, by means of which
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the cam-ring is revolved in its housing to provide the
variable ignition setting controlled by the handle-bar lever.

To Adjust Front Forks and Fork Damper Action—see
1933 models (Chapter I).

Spring Frame Attention (“Silver Hawk” and
“ Silver Arrow ’’)

The rear-wheel springing arrangements are extremely
simple in layout, and possess perfect lateral rigidity.
The moving portion carrying the rear wheel is hinged
on “ Silentbloc’’ bearings, and requires no lubrication
or other attention whatsoever. The spring damping
action is arranged by means of fibre discs which slide
across both faces of two parallel steel plates bolted to the
frame seat lug. Since these plates are not adjustable,
provision against wear of the inner friction discs is made
by clamping the spindles which carry the discs in the
top-bridge lug. Although wear of the friction discs is
almost negligible, nevertheless, once each season, or
after every 5,000 miles, the two clamping bolts in the
top-bridge 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 Ing.
The 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 ‘to give the maximum comfort varies
considerably with the road surface—i.e., the rougher the |
surface, the more damping action will be required. For
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, equal
pressure. Rubber-stop buffers are provided to limit the
spring-frame movement, but only an exceptionally severe
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jolt will compress the spring sufficiently to bring the buffers
into action, and the remedy is to apply more friction.

To Adjust Wheel Bearings—see 1933 models (Chapter I).

VaLve Timinc—* Sitver Hawk” anp “ Stuver ARROw”’
“Silver “ Silver
Hawk.” = Arrow.”

Inlet opens B.T.D.C. ‘ “ 20° 10°
Inlet closes A.B.D.C. g . 65° 55°
Exhaust opens B.B.D.C. . a 65° 60°
Exhaust closes A.T.D.C. . : 25° 10°

Taken with 0-908 in, tappet clearance.

CHAPTER III

1934-1935 MODELS

Mins made during the 1934-1935 period were
basically the same as those in 1933. A 250-c.c,

model (34/F4) was introduced in 1934 and is described
below.

1934 250-c.c. Model F4

Apply a grease gun to the grease nipples on the rocker-box (see Fig. 8) every 300 miles: Other lubricationdetails are the same as for 1933 models,

To Decarbonise

Remove silencer and exhaust pipe as one unit, thensparking-plug and petrol pipe. Take off carburetter andlay it on the saddle. - By releasing the four bolts holdingdown the rocker-box, the entire assembly of rocker-boxand push-rods with tubes can be taken away on the rightside of the engine. Put the two valve end-caps in aplace of safety, and make sure they are replaced whenengine is reassembled. The cylinder-head can be re-moved by unscrewing the four holding-down bolts. Ifthe cylinder-head gasket’ is damaged, replace it by a new
one,

To Grind-in Valves
In the case of the model F4, valve grinding is advisedon each occasion when decarbonisation is undertaken.After the cylinder-head has been removed, to remove thevalves it will be found convenient to rest the head of each

D 
49
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Fic. 8.—Eneinr Lusrication System ror Move 34/F.

valve in turn on a small block (wood, preferably) while
the spring is being compressed, to allow of the removal
of the taper valve-cap divided collar. It may be necessary
to give the valve-spring cap a sharp tap to release this
taper collar. After removing all carbon deposit, the
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face of each valve seating should be smeared with a good
grinding paste and the valve revolved slightly backwards
and forwards (never revolve completely) while light
pressure is applied to the head. During this operation
it is advisable occasionally to raise the head off its seating
and turn in the guide slightly, afterwards repeating the
backwards and forwards movement.

Generally, only one application of grinding paste will
be 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.H.V. 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 until the valve 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 disturb
the adjustment obtained, securely tighten down the lock-
nut. Check the adjustment carefully with the nut tight.

Note.—Correct clearance between rocker-ends and
valve-stems when valves are down on their seatings and
engine cold is 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 lever must
necessarily be set to the “off” position when checking
valve clearances.
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To Re-time Coil Ignition,

Remove the bakelite contact-breaker cover and slacken
the screw securing the contact-breaker cam. With a
small punch operating in one of the slots in this cam give
a sharp but light tap. This will loosen the cam on the
taper end of the shaft to which it is fitted. Set the piston
vs in. before T.D.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 the prescribed 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
} in. to 3 in. as the top run of the chain is lightly pressed
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
then twist the unit bodily in its mounting in a forward
or clockwise direction to tighten. Always check the
adjustment after the clamp bolt has been re-tightened.

“With the Model F it will be found that the tension of
both dynamo and primary chains can be checked by
passing the fingers through the inspection cap orifice, it
being, of course, necessary to remove the cap for the
purpose. This cap is released upon unscrewing the
knurled-edge screw.
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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, 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
adjustment is obtained. Re-tighten the nut nearest
engine’ and also the top gearbox fixing nut. Correct
chain adjustment should allow a whip or movement of
2 in. to 4 in, as the top run of the chain is pressed up and
down midway between the sprockets.

Note-—Owing to the movement of the gearbox—
necessary for correcting the chain—some small altera-
tion to the gear-rod adjustment may be necessary ;
therefore, upon completion of the former, the adjust-
ment of the gear control must always 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 by
means of the bolts which pass through each of the fork
ends, after which securely re-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 be obtained for the tightest place.

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

Important.—Care is necessary when tightening the rear



54 MATCHLESS MOTOR CYCLES

chain to leave the wheel in correct alignment. When
correct, a piece of thin string stretched taut across both
wheels, about 4 in. from and parallel with the ground,
should be observed to just touch each tyre at both sides
of the wheel centre. A straight wooden batten about
5 ft. 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 avoid
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,
turn the cone in a clockwise direction until all shake is
taken up; after this, slack off a trifle and re-tighten the
locking-nut and outer axle nut. .

Steering Head Adjustment—see 1933 models (Chapter I)

Front Forks, Spindle Adjustment
The method of endwise adjustment is identical on this

model as for the 1933 models, except that hexagonal-
headed spindles are used; it is therefore only necessary
to slacken the near-side nuts to permit of spindle rotation,
It is unnecessary to disturb the adjustment of the spindle
which carries the hand damper control on either model.

Fork Damper—see 1933 models (Chapter I),
' Carburetter—see 1939 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
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250-c.c. models made up to 1939. T'wo ball bearings
(R.L.S.7) are used for the driving-side axle. If the plain
bush for the timing side is replaced, this should be reamed

-+ 0°00075 .
, 2 in,

— 000000

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

in position to § in.

,

1935 Models

For lubrication details, reference should be made to
models previously described. The general layout of the
engines is practically the same as for 1934 models, with

“the exception of the introduction of a valve lifter in place
of the decompressor used on earlier models. Fig. 1
illustrates the D80 model (500-c.c., O.H.V.).

Engine Service—see 1933 models.

It should be mentioned that the clearance between the
rocker-box and the bottom of the petrol tank is very close.
If engine noise is heard, or a “ knock” is audible when
the load is taken up by the engine, make sure the rocker-
box is not in contact with the base of the petrol tank.
Raise the tank to allow clearance, as desired. This
applies chiefly to 500-c.c. O.H.V. models.

Gearbox 500-c.c. Models—see 1939 models (Chapter
VII) for Burman-type gearbox.

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

The Lightweight Burman gearbox was fitted to 250-
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-
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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 indexing of the gears. Wear on any of the
dogs, on both the pinions and the gearbox shafts, will
have a similar effect. If the trouble is not with the
gear-change operating mechanism, it is in the interests
of the user to send the complete gearbox to the gearbox
makers, for their attention.

Foot-change Mechanism (Lightweight Gearbox)
Prior to 1936, the operating gear was mounted outside

the gearbox. These gear-
boxes can be converted into
the totally enclosed type
with new parts, by changing
the gearbox end plate.
This arrangement is shown
in Fig. 9.

If difficulty in selecting
the gears takes place, first
turn to the pawl in the
spring-box, as damage on
either end of the pawl will

Fic. 9.—SpriInc-Box AND prevent the gears from
RockINc-PawL, engaging correctly.

Sometimes reversing the pawl has the desired effect.
The operating lever is also illustrated in Fig. 10, If the
foot-change assembly rocks sideways, use shim-washers
to take up movement, with the assembly perfectly free
to move when the pedal is operated.

Clutch (Lightweight Gearbox)

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

Fic. ro.—Foot-Cuance LicHTweicur GEARBOX.
Showing spring-loaded rocking lever.

Clutch Operating-lever Adjustments

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 a bending action on the push-rod.

Clutch Slip—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. If there is
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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 avoid breaking the rubber plate and
securing bolts, which can drop into the chaincase. The
threads of the securing bolts are burred to prevent the
nuts from falling off. A new set of bolts and nuts is
desirable when the rubbers are replaced or examined.

Medium and Heavyweight Gearboxes—for normal service
instructions refer to 1939 models.

Clutch Operation (Medium and Heavyweight Gear-
boxes)
The lever operating the clutch is exposed and is shown

in Fig. 11. An adjusting stud, as fitted to the clutch-

0

i)
Fig. 11.—Ciuren anp_ Ciurcu-Operatinc Mecuanism Usep

qn C.P.-Type GEARBOX.

spring pressure plate on the lightweight models, is not
used. Major adjustment to the operating mechanism is
made by releasing the clutch cable to allow the lever on
the gearbox to clear the adjusting screw, 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
out should the sleeve be removed.
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Clutch Drag

The use of unsuitable oil in the front chaincase will
cause the friction plates to “ stick”; engine oil as recom-
mended by the makers should be used. In severe cases
of clutch drag, examine the slots in the clutch driver for
dents caused by the tongues of the friction plates. Wear
at this point will prevent the clutch plates from moving
sufficiently to free the clutch. If the wear is slight,
filing the slots will correct this fault. The clutch may be
a little noisy after doing this, by reason of the backlash
created. Slight backlash can be taken up by drawing
out the metal on the tongues for the friction plates; the
tongues should be placed on a hard, flat surface and gently
tapped to draw out the metal, A little backlash is
necessary, otherwise the clutch will also “ drag” on this
account.



CHAPTER IV

1936~1937, MODELS

Fe the 1936 season all single-cylinder engines were
vertically situated in the frame, whereas previous

models were fitted with inclined engines. The models
made for the 1936 season are as outlined in the table
below :

CubicBore, Stroke, : : j| Model. mann pe ‘ct, Engine, |
; 

i 
i =—a 

1“ CLUBMAN ” Moves '36/G2 62°5 80 | 250 | O.HLV. |36/GaM 62°5 80 | 250 O.HLV.36/G3 69 93 | 350 | O.HLY.36 G8o 82:5 93° 500 OHV. }
i Tourist Mopets “| 36/Ds | Bas 93 goo | SY.| 36/840 | 855 855 990 | SV.

G2 models.—Basically the same as model F4, made in
1934 (see previous chapter). Coil ignition fitted ;
Burman four-speed H.P.-type gearbox,

G2M models—The same as the G2 model, with the
exception that a magneto was used in place of coil ignition,Model G3.—Hairpin valve-springs were introduced.
Fig. 12 shows the general layout and lubrication system.

Model G80.—This is basically the same as the 350-c.c.
engine, but the O.H.V. rocker-gear is positively lubricated
from the oil pump.

Model Ds5.—This has an improved side-valve engine
60
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Fic. 12.—Eneine Luprication System ror MopeL G3.

with detachable cylinder-head. A mediumweight C.P.-
type gearbox was fitted. Instruction is as for 1934
models,

Model X4.—Basically the same as previous models,
but with changes in the connecting-rods and big-end
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assembly, Forked-type connecting-rods were first intro-
duced for this season. Lubrication details for both
gearbox and engine are as for 1939 models.

Engine Service—1936

To decarbonise, it is necessary, on O.H.V. models, to
drain and remove the petrol tank for easy working. Two
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.ELV. class, it-is necessary
to turn the engine until both valves are closed, before
attempting to 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
models.

Valve Grinding ‘
Usually only a small amount of grinding is necessary

with the inlet valve. Should the exhaust valve-seat show
signs of “ pitting’, the valve should be te-ground by a
suitable machine, otherwise the seating will take 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. As a check, apply a smear of red
lead mixed with oil on the seating of the valve, apply
pressure on the valve-head and rotate it one complete
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turn. Examination of the seat in the cylinder or cylinder-
head will ensure whether continuous contact is made.
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 ports to
test for leakage past the valve-seats.

Replacing the Driving-side Bearings

On all single-cylinder engines, two separate ball
bearings are used. To 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 piece, 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 crankcase, and fitting
will be made easier if heat is applied before fitting.

Small-end Bearing (All Engines)

The gudgeon-pin is a sliding fit in the piston. A
number of riders are of the opinion that this bearing
should be a close fit, which is not intended by the makers.
It is intended for a pad of oil to be maintained between
the gudgeon-pin and the bosses in the piston. A number
of owners replace the gudgeon-pin and the gudgeon-pin
bush without good reason. It is very rare for a noise to
emanate from the small-end bearing, and, in the case of
an engine noise, the owner should look elsewhere before
replacing this particular bearing. It should be explained
that if the gudgeon-pin seizes in the piston, the piston
will be rained during the removal of the gudgeon-pin
bush; seizure cannot ‘occur if the gudgeon-pin is a
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floating fit. The absence of noise from this part of the
engine is no doubt due to its generous dimensions,

1937 Models ,

Cubic
Model. | Bore, Stroke, |Capacity, Engine a

mm. | mm. cc. 
{

37/G2. | 625 | 80 aso. | OHV. (Coi |37/G2M | 62-5 | 80 250 | OHV. cee| 37/G3 69 93 350 7 O.HLY.37/G8o0 82:5 93 500 O.H.V. !57, SaMe 62°5 80 250 O.ELV. (Competition), ;37/G3C 69 93 350 OHV. (Competition).37/G80C | 82-5 93 goo O.H.V. (Competition). |37/G7 62°5 80 250 | 8.V. (Coil). y37/Gs 82-5 93 500 8.V. (Coil).37/X 85-5 855 | 990 8.V.- (Twin).I 
i

Dry-sump lubrication is used on all models similar toearlier engines. Side-valve engines have detachablecylinder-heads, A four-speed gearbox with positivefoot-change is used on all these machines,

Engine Improvements
A new type of cylinder-barrel and head was intro-duced for both 250-c.c. and 500-c.c. side-valve models,On the 500-c.c. engine the valve-seats were staggeredand the exhaust valve-seat was moved away from thecylinder'bore. This engine, with its new type of cylinder-head, was remarkably efficient for its class. Machinesfitted with a sidecar should have an engine sprocket with

eighteen teeth, to avoid detonation, unless a good grade
of fuel can be used.

The big-twin was completely redesigned and produced
as a fast touring solo mount, with a high maximum
speed. Engine details in the main are similar to the
1939 models.
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Quickly detachable rear wheels were introduced on the
350-, 500- and ggo-c.c. twin models. The lightweight
models retained the ball and cup bearing, which are not
quickly detachable. Taper roller bearings are used on
the heavyweight machines, and service for wheels is
described fully for the 1939 models.

Big-end Assembly—1937, 350- and s00-c.c. Models

In an attempt to overcome the rattle from the big-end,
mentioned for earlier models, an extra row of rollers
(three rows) and a new type crankpin were fitted. This
rattle is 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 down) 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 if
the engine is to be free from mechanical noise. As
already stated, the noise can occur when an accumulated
clearance of o-oor5 in. is measured. When considering
this, do not overlook the fact that it has accumulated on
the crankpin, connecting-rod liner, also the } x 4 in.
rollers, and is, of course, a negligible amount. The use
of Pool petrol has been the cause of crankpin breakage,
mainly when riders allow the engine to “ pink”? unduly.
Breakages were unknown before the war, even when
pistons with a compression ratio of 7-5 to 1 were used,
The crankpin has been strengthened for the army models,
as well as for the civilian machines turned out since 1945.
‘The latest type crankpin can be used on the 1937 engines
by enlarging the holes in the flywheels for crankpin to 3 in.

+0°00075 iH.

—0°0005

Note.—When over-size rollers are to be used the
E

diameter
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connecting-rod liner will have to be lapped to enable
the rollers to pass the unworn diameter. This will also

ensure concentricity
of the liner. The
makers use a lapping
tool, the design of

* which is too compli-
cated for the average rider to make in his own workshop.
As a point of interest, the tool is shown in Fig. 13.
; It will be seen that by screwing down the nut, the cast-
iron cylinder can be expanded as, far as the metal will flex,

Fig. 13.—Laprinc Too..

Testing Flywheels for Side-play
It is essential that end-float in the flywheels to the

extent of o-org in. to 0-020 in. is allowed when new
timing-side bush is fitted. Fig. 14 shows an easy method

TO INCREASE END PLAY

{By courtesy of “ Motor Cycling”.
Fic. 14.—Merritop or CHECKING THE AmMouNT oF MoveMENT

BETWEEN FLYWHEELS AND CRANKCASE.
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of checking the amount of movement between the fly-
wheels and the crankcase. It is, of course, understood
that the shock-absorber on the engine shaft is not as-
sembled during this operation.

It will be seen in Fig, 14 that the end-play is adjusted
by moving the timing-side bush. A piece of steel tubing,
the same size as the bush itself, can be used for driving
in the bush, to reduce the end movement. Conversely,
a piece of steel tubing to go over the outside diameter of
the bush is used for drawing back the bush to increase
the flywheel 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 1930.
The bush normally protrudes #5 in. proud of the crankcase
face.

Removing Small Timing Pinion

On all Matchless-made engines, the small timing pinion
is a taper fit on the timing-side axle ; its fixing nut has a
left-hand thread. This does not apply to the Matchless
engines fitted to the Morgan Three-Wheeler. ‘To remove
the pinion a sprocket-removing tool is desirable to avoid
damage to the teeth on the pinion. A suitable tool is
shown in Fig. 15, which can be
made if good workshop facilities
are available.

If a tool of this kind is not
available, the pinion will have to be
levered off its shaft. A tyre lever,
with one end turned at 90 degrees,
and ground or filed until it will
pass behind the pinion and the” ey he olor NgIG. 1§.--SPROCKET
crankcase, can be used. Alterna- = Removinc Toot.
tively, a small wedge can be driven in between the
pinion and the crankcase, with inconsequential damage
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to the pinion. Do not attempt to drive the shaft off the
pinion unless the pinion is supported against the crank-
case bush.

Timing Gear Noise

If the timing gear gradually becomes noisy, and
assuming tappet clearance is correct, 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
noise.

When investigating valve-gear noise, disconnect the
valve-lifter cable ; it may be short and holding the exhaust
tappet away from the base cirdle of the cam.

Rocker-box

End-play in the rocker-arms is usually blamed for
valve-gear noise, but unless the end-play is most ex-
cessive, a noise will not occur from this part of the engine,
The rocker bushes locate the end movement on all O.H.V.
engines, and excessive movement can be taken up either
by (1) driving out one or both bushes; or (2) reducing
the overall length of the steel sleeve working in the bushes.

In (2), the end of the sleeve must be finished at com-
plete right.angles to the axis of the sleeve, and unless this
can be carried out properly and with suitable gear, use
method (1). -

Oil 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 felt 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 ; this will force it into position
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in its recess. Do not ream the rocker bushes with the
felt ring in position, otherwise a proper seal will not be
made.

Note.—Should the rockers be replaced, check the new
ones against the originals. Rockers were strengthened
in later models—the latest type, although similar in
design, are thicker and can foul the top of the rocker-box
when the valve is at full lift. This applies to all O.H.V.
engines made since 1934, using steel rocker-arms. Failure
to correct for this will result in either a bent push-rod or
damaged cam, and possibly damage to the foot of the
tappet.

Re-fitting the Rocker-box

When re-fitting the rocker-box, carefully examine the
highest part and see if there is evidence that the rocker-
box has been: fouling the bottom of the petrol tank. If
so, raise the tank as desired, when it is replaced. Pressure
on the bottom sealing rubbers creates an oil-tight joint
when the rocker-box is bolted down. If the push-rod
tubes can be moved with the fingers sideways, there is
insufficient 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.

Crankcase Release Valve

On all Matchless engines, the crankcase release is
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 crankcase, close to the driving-side shaft. The
release-valve body has a serrated seat, to allow pressure
generated in the crankcase to escape into the atmosphere.
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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. It follows that, if the
diaphragm is unable to move, pressure generated in the
crankcase cannot be released; this results in oil leakage,
and, in some cases, the oil consumption will be affected.
Oil mist is usually discharged from the release pipe,
which can be extended by using a piece of petrol-proof
tubing of suitable length to blow on to the rear chain for
lubrication. When the discharge is excessive, look for
over-oiling, due to leakage past the piston rings, or oil
failing to return to the tank from the sump.

When reassembling the release valve, the diaphragm
can become trapped between the release body and seat in
the crankcase. Apply a smear of grease on the serrated
seat in.the body to hold the diaphragm in during assembly,
The release valve is not very accessible, but can be dis-
mantled without taking down the front chaincase if long
box spanners are used,

Replacing the Timing-side Shaft

On all engines this shaft has a taper shank where it
fits into the flywheel. The securing nut is prevented
from becoming detached by a 3 B.A. grub screw. It is
important 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 flywheel and is in complete register.
A pencil mark through the centre of the hole in the shaft
will act as a guide when the shaft is replaced, to guide it
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into the hole in the flywheel. The fixing nut must be
tight, but not overtightened, as this might split the hole
in the flywheel.

To test the oil passage 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, applied
on the hole drilled in the old bush, will enable oil to be
forced through the shaft and the big-end bearing, which
can be readily observed. It is a good plan to do this
when the big-end is dismantled or replaced, as a check

[By courtesy of ' Motor Cycling”.{By courtesy of “ Motor Cycling”.

Fic. 16.—SHart-LocaTiIne Fig, 17.-—Meruop oF SEPAR-
FIxTuRe. ATING FLYWHEELS.

that the oil passages are in order. An illustration of a
shaft-locating fixture recommended for service outside
the factory is shown in Fig. 16.

Separating the Flywheels ;

The crankpin has parallel shanks and is a force fit in
the flywheel. A hand-press together with two bars of
stout steel placed under the flywheel to be removed is
normally 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. T'wo tools of this
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kind will be needed in dealers’ workshops specialising in
engine overhauls for all types of flywheels.

Balancing the Flywheels

Each flywheel 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
weight of the flywheels for rapid acceleration, but the
benefit of such an alteration is questionable.

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

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

TrcunicaL Data For 1937 MopeLs

ils. 250 | 250 | 350 | 500 | 500 | 990Details, | S57, lotiviotivl Sv. lou) SV.
Top gear 6-4 61 5°8 50 50 42
Third gear 9:0 85 75 6-4 6-4 54
Second gear. rig | ro-9| 103 8-8 88 6-7
First gear -| ror} ro] 5-6} 13:3) 13-3] reg
Jet size. 35 1Z20 150 | 150 180 130
Throttle slide | 4X%4]5X3| 6X4 /] 6x4 l29X4] 6x4
Compression

ratio. . Scr 63 65 ies 6-2 Sr
Ignition setting

(ins.) . . + & a t %& t
| Engine sprocket,

Solo... : 16 17 18 [' 2z 21 24

Sparking-plugs: Hr for O.H.V.; C3 for S.V. models,

CHAPTER V

1938 AND 1939 ENGINES

ATCHLESS models for the years 1938 and 1939 are
Meorniter in design and are, therefore, dealt with
together. ‘The chief variation from the 1937. range is in
the introduction of the special Clubman models. The
engines of the latter were fitted with a combined cylinder-
head and rocker-box, with enclosed hairpin valve-springs ;
both inlet and exhaust valves are positively lubricated.
The following table shows the models made for the
1938-1939 season.

1

| Cubic .
Model. Bore; Sinem, (Capacity, Engine. Ignition.

8/G7-39/G 62:5 | 80 250 |S.V.__ Coil.
ee 62°5 | 80 250 —(|O.H.V. Coil.
38/G2M-39/G2M| 62:5 | 80 250 ©|O.H.V. Magneto.
38/G3-39/G3 69 93 350 «|O.—LV. Magneto. |
38/G4-39/G4 69 93 350 «= JO.H.V. Magneto.
38/G5-30/G5 82:5 | 93 soo «(|S.V. Coll.
38/G8o-39/G8o 82°5 | 93 500 (|O.H.V. I agneto. |
38/Go0-39/G90 82:5 | 93 500 ©10.H.V. Magneto.
38/X-30/% 85°5 | 85°5. g90 -=(|S.V. Magneto.

The letter “C” included in the engine number denotes
Competition models.

* Special Clubman models.

Engine Lubrication System
The engine is lubricated on the dry-sump system.

The main bulk of oil is carried in a-tank ; from there it is
led by gravity to a pump, which forces the oil through a
series of channels to the various parts requiring lubrica-

73
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tion, The oil is then allowed to drain into the crankcase
sump, from which it is extracted and returned to the oil-
tank by the pump. This process is continuous while the
engine is turning. As the oil-pump is designed so that
it is capable of exhausting a greater amount of oil than it
is capable of injectirig into the engine, the crankcase sump
is kept free of excess oil. Therefore, never allow the oil-
tank to become empty, or nearly so; there being no
reserve of oil in the engine, an empty tank means an
immediate shortage of oil to the working parts.

Engine Oil 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 irifluence of a small guide-screw which engages in a
profiled groove cut in the rear end of the plunger.

As the plunger moves in its housing in one direction,
the large end draws oil from the crankcase sump, and the
smaller end is delivering oil to 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 is compelled to pass
through a filter in the form of a felt cartridge, before
emerging at the spout immediately underneath the oil-
tank filler cap to rejoin the main supply of oil in the tank.
The felt filter effectively removes all dirt and other foreign
matter which the oil may have collected during its passage
through the engine.

Reference to Figs. 18 and 19 shows that the oil-pump
forces oil through :
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(1) A channel to the timing-side flywheel axle
bearing, and then through a drilled passage in the
flywheel, to the big-end bearing, the splash from which
passes into the interior of the cylinder.
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Fic. 18.—S1pE-VaLve ENGINE LUBRICATION SysTzM.

(2) A channel, controlled by a ball valve, direct to
the cylinder, so that this, the most vital part of the
engine, receives.an adequate supply of oil, particularly
at high engine speeds. ; ;

(3) A channel to the timing-gear case, in which the
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oil is allowed to “ build up” toa pre-determined level,
after which all surplus oil drains back into the crank-
case sump via a hole cut between the timing-gear case
and the flywheel chamber.

(4) On overhead-valve models only, a pipe is fixed
to the oil-pump housing front cap and leads to the rocker
chamber; by this means all the overhead rocker
mechanism and valves are positively Iubricated. An
Ingenious arrangement of oil jets pass a pre-determined
quantity of oil, which eventually travels down the push-
rod cover tubes and through grooves 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).

The Oil Tank
At periods not greater than 5,000 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 oil-tank should be
removed and thoroughly washed in petrol on each
occasion the engine is decarbonised, or not less often than
every 1,500 miles... By unscrewing the hexagon-headed
cap in the top of the tank and lifting away the spring and
dished washer, the filter may then be withdrawn from the
tube in which it fits.

On all single-cylinder machines, access to the filter is
facilitated by removing the two nuts retaining the saddle
springs to the saddle frame, and raising the saddle. The
filter can then be easily withdrawn in the direction towards
the rear wheel.

Oiling Adjustment on O.H.V. Models
The correct delivery of oil to each part of the engine is

arranged internally. by suitably dimensioned passages,
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and no provision is made for external adjustment of the
oil supply except for the oil feed to the inlet valve-stem
on all overhead-valve models. The adjuster on overhead-
valve models consists of a needle-pointed screw that can
be locked in position by a thin lock-nut. This screw is
located in the cylinder-head. Once the adjuster is set it
requires little or no adjustment. The approximate correct
setting is half a complete turn from the fully closed position.

Valve squeak generally 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 indicates that the needle-valve is passing too much
oil, in which case it should be screwed home, a trifle at a
time, till the symptoms disappear.

Fig. 19 shows the oiling system on models G2, G2M
and G2MC. The oil circulation on models G3, G3C, Ga,
G8o, Ggo and GgoC is identical, except that the oil feed to
the inlet valve-stem is cast integrally in the cylinder-head
in place of the external oil-pipe shown ; also there is an
internally cast oil passage taking oil to the exhaust valve.
The design of the rocker assembly is of course different.

Overhead Exhaust Valve-stem Lubrication
On all 350 and 500 overhead-valve models there is an

oil channel cast in the cylinder-head leading oil direct to
the exhaust valve-stem. No adjustment is provided for
this oil feed; the oil passage allows oil to flow against the
stem, and oil not immediately used by the stem is then
by-passed back to the crankcase sump. This constant
flow of oil against the stem, followed by the instant
removal of the surplus, prevents the oil passage becoming
choked with burnt oil. This feature, coupled with the
means of lubricating the inlet valve-stem, is a definite
advance in engine lubrication design.
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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
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Fic. 20.—Bic-Twin Lusrication System.
Oil-pump plunger is rotated by worm on shaft B under influence

of screw C. Clean oil is drawn through port D on backward motion
of pump plunger. Forward motion returns oil from passage E via
filter to oil-tank.

directly lubricated by means of a grease gun. Only 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 500 miles.
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Fig. 20 shows the oiling system for the 990-c.c. Twin,

which is common to all 990-c.c. models described, and
to engines fitted to the Morgan Three-Wheeler, On the
O.H.V. Twin, the oil-pipe at D is carried to the rocker-box. The grease nipples for valve-guide lubrication are
also shown in Fig. 20.

Checking Oil Circulation
Provision is made to observe the oil in circulation, and

it is advisable to do this before each tun. If the filler
cap is removed, the returning oil can be seen running
from the small spout just inside the filler-cap orifice.This check should be made immediately after startingthe engine from cold. This is because, while the enginehas-been stationary, oil from all parts of the interior ofthe engine has drained back into the crankcase sump, sothat until this surplus is cleared, the return flow is very
positive and continuous. Therefore, if the oil circulation
is deranged, the fact is apparent at once, by the lack of a
steady return flow. .

At other times, the return flow is somewhat spasmodicand mixed with air bubbles. This is due partly to the
fact that the return portion of the oil-pump plunger has
greater pumping capacity than. that portion delivering
fresh oil, and partly to the variations in the amount of oil in
Suspense in the crankcase according to the engine speed.For example, upon a sudden acceleration, the return flow
may completely cease for a time, only, of course, to
resumé at a greater rate than normal upon deceleration.

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 to the crankcase and take away the cap, unscrew the
oil-pump plunger guide-screw. This screw has a hexagonhead, and is screwed into the oil-pump housing portion
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of the crankcase. It is located in the under-side of the
housing, just in front of the rear cap. It is at right
angles to the plunger and its reduced end engages in the
profiled groove cut in the rear end of the pump plunger.
After unscrewing the guide-screw, the pump plunger can
be extracted from its housing. ae

Warning.—If, for any reason, the engine is dismantled,
the oil-pump plunger must be removed before the two
halves of the crankcase are separated.

Replacing the Oil-pump Plunger —

“To replace the oil-pump plunger, see that the interior
and exterior of the plunger and its housing are free from
dirt. Then smear the plunger with clean engine oil.
Insert the narrow end of the plunger in the rear end of
the plunger housing and gently push it into place. Next,
introduce the guide-screw into its hole and while gently
screwing this, slightly move the plunger ina to-and-fro
motion until the narrow end of the guide-screw is felt to
engage in the profiled groove cut in the end of the patie
Once the guide-screw has engaged in the groove it shoul
be screwed right home. If the screw does not engage in
the groove, and it is tightly screwed against the body of
the plunger, the plunger will be prevented from rotating,
so that, when the engine is turned. for starting, the teeth
on the plunger and on the timing-side flywheel axle will
be stripped. Therefore, great care must be taken to

vent this occurring. ; ;
Now replace the end-caps. It will be noticed that
there is a paper washer under 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-tight 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-
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cap. Note that the cap on the front end of the housing
is retained by four cheese-headed screws, and the cap on
the rear end is retained by’ four hexagon-headed bolts,

except on side-valve
models where bolts
are used for both
caps.

Engine Service.

The petrol tank
was modified for
both the 1938 and
1939 models. The
alteration allows the
instrument’ panel to
pass through the
aperture in the tank,
without disconnect-

4. ing the wires for the
. _ electric system, when

[By courtesy of The Motor Cycle Trader”. removing the petrol
Fic. 21.—CyLinver-Hzap REMOVAL 01350 AND 500-c.c. O.H.V. ‘ Sixcies = tank es models 3,

4, G8o and Ggo.

On models G2 and G2M, the instrument panel cannot
be passed through the tank. To 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-
wards until its rear end is resting 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 height sufficient to permit access to the rocker-
box fixing bolts. (See Fig. 21.)
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To Remove and Replace the Rocker-box (Models
Gz, G2M and G2MC)

To remove the rocker-box, first raise the tank and
disconnect the oil-pipes; remove the two detachable
caps enclosing the valve-springs. Next, turn over the
engine until both push-rods are free; this is when the
piston is at the top of its compression stroke and both of
the valves are closed. Should the rocker-box bolts be
removed with either, or both, of the valves raised, damage
may occur to the rocker-box.

Remove the four bolts that secure the rocker-box, also
the four bolts retaining the cylinder-head to the barrel,
and 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 push-rods from
the cover tubes, and be careful to lay them aside so that
they may be identified, because these should not be
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 fixing bolt has a metal washer
on it. Screw down each bolt, bit by bit, in turn, until
all are fully home. ‘

Tappet clearances must always be checked after re-
fitting the rocker-box, and adjusted if necessary.
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To Remove and Replace the Cylinder-head (Models
G2, G2M and G2MC)

To remove the cylinder-head, raise the petrol tank
and remove the rocker-box and the exhaust pipe and
silencer as one unit. Unscrew the top cap of the car-
buretter mixing chamber, withdraw the throttle and air
slides, and remove the sparking-plug. Remove the four
bolts retaining the cylinder-head to the cylinder-barrel
and the head is then free to be taken away. A copper
gasket is fitted between the head and the barrel, and if
this is damaged in any way, a new one should be used
when refitting the head. Screw down the cylinder-
head bolts bit by bit, in turn, until all are fully
home.

Cylinder-head (Models G3, G3C, G4, G80, Goo and
G90C)
To remove the cylinder-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 four
bolts retaining the cylinder-head. It 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
when refitting the head. See that there is a washer on
each cylinder-head bolt. Finally, check the tappet
adjustment and, if necessary, re-set. /
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Cylinder-head (Models Gs, G7 and X)
Remove the sparking-plug, unscrew the nuts or bolts

fixing the head to the cylinder-barrel, take away the
washer that is under each nut and the head is then free
to be taken away. If the head-fixing nuts have a dry,
rusted appearance, it is advisable to soak them thoroughly
with paraffin before attempting to unscrew them.

A gasket is fitted between the cylinder-head and barrel ;
if this adheres to either head or barrel, it should be gently
eased off. An ordinary table knife is an excellent “ tool ”’
with which to do this. If 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 they are refitted. To 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
cylinder-head fixing nuts again while the engine is warm, as
itis most likely that they can all be screwed up a bit tighter.

To Remove the Cylinder-barrel
To remove the cylinder-barrel on models G2, G2M

and G2MC, first raise the petrol tank, take off the rocker-
box and cylinder-head, and then remove the four nuts
that retain the barrel to the crankcase. ‘This will leave the
barrel free to be taken away. While doing this, take care
to ensure that the piston assembly does not receive damage.

On models G3, G3C, G4, G80, Ggo and GgoC, the
petrol tank must be removed and then proceed as above.

On Gs and G7 models, after removing the cylinder-
head undo all the bolts that retain the exhaust pipe
and silencer to the main frame, and remove the pipe and
silencer as one unit. Remove the tappet-cover plate and
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turn over the engine till both valves are closed, with
piston at the top of its compression stroke. Then remove
the three nuts that retain the barrel to the crankcase.

To remove the cylinder-barrels on model X, take off
the cylinder-heads and remove the front and rear exhaust
pipe and silencer, as separate units, by removing all the
bolts and slackening all the nuts that retain them to the
main frame. (The rear pipe is secured to the frame by
a bracket close to its front end.) Unscrew the two union
nuts that retain the inlet pipe to the cylinders. 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 retain the front cylinder to the crankcase.
Remove the rear cylinder in exactly the same manner as
the front cylinder.

To Remove Piston
To remove a piston, having already removed the

cylinder-barrel, fill the throat of the crankcase with rag.
Then, using the special pliers supplied by the makers,

compress the two ends of one of the gudgeon-pin circlips
and extract the circlip from the piston. It is immaterial
which clip is extracted, because the gudgeon-pin is
parallel. Push the gudgeon-pin out of the piston, with-
drawing it from the side from which the circlip was
removed. ‘This action frees the piston from the connect-
ing-rod. The gudgeon-pin is an easy sliding fit in the
piston and the gudgeon-pin bush so that there should be
no difficulty.

To Remove and Replace Valves (Models Gz, G2M
and G3MC)
After the cylinder-head has been removed in the manner

already described, it will be found convenient to rest the
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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 split
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 en-
gine oil and then reverse the procedure described
above.

The Valves on Models G3, G3C, G4, G80, Ggo 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 already described,
proceed as follows : ;

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 cylinder-head by a knurled nut, and also unscrew
and remove the two plated caps that are screwed into the
left-hand side of the cylinder-head. It is necessary to
remove the rocker-arm over the valve before the valve-
springs can be removed. ;

Proceed by releasing the nut for the rocker-axle in
the push-rod chamber. Unscrew the rocker-axle nut on
the opposite end, using a i in. box spanner. Tap out
the rockér-axle, using a stick of brass as a drift, to avoid
damage to the thread. The valve-rocker will leave the
shaft during this process. “Next, proceed to remove the
valve. A special valve-spring compressing tool is re-
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quired (see Fig. 22)
to facilitate this
operation; it con-
sists of a bar having
two pointed screws
threaded init. The
bar is fixed across
the top face of the

j ~=—-valve-spring cham-
{By courtesy of “The Motor Cycle Trader”. ber with the two

ne aan VAR REMOVAL Too. In pointed screws en-
OSITION AND COTTE! NE a :RS LOOSENED ON gaging in the de-

350-c.c, O.H.V. ENGINE.
pressions cut in the

valve-spring top cap, and it is held in position by the two
small bolts that normally secure the aluminium cover
over the valve-spring chamber.

Each pair of valve-springs is positioned by a mounting
block which is secured by two screws. The four screws
for the valve-spring mounting blocks will be observed
in the apex of the cylinder-head; each screw is locked
in position by a lock-nut. If these screws are slackened,
the mounting blocks with the valve-springs may be
removed from the head. Note the position of the valve-
springs in the block, and ensure the springs are fitted
correctly on assembly. The valve will seize, due to side
pressure, if the springs are WiDE NARROW
replaced incorrectly; if in SPRING SPrING
doubt, refer to Fig. 23.

To reassemble a valve, pro-
ceed as follows :

The mounting block and
the two valve-springs must
be laid in position. Then TM"% 73y,,/AtvE-Sprive
compress the valve-springs using the valve-spring com-
pressing tool, insert the valve, and place the taper split
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collet in position. Unscrew the two screws so that the
pressure on the springs is taken off evenly, and, while
doing this, observe that the collet is retained in its
correct position.

The next operation is to secure the valve-spring
bottom block by means of the two positioning screws, at
the same time seeing 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 any part of the confined chamber in which they
work.

Replace the overhead rocker. Fully tighten the nut
on the’ valve-end rocker (left-hand side) first, and then
fully tighten the nut that retains the rocker-arm on the
push-rod end of the spindle (right-hand side).

The two top aluminium covers may- now be replaced,
but the side cover should be left off until the head
has been fitted to the cylinder-barrel, in order that the
tappet adjustment may be checked, and, if necessary,
re-set.

To Remove and Replace the Valves (Models G5,
G7 and X)

To remove a valve, first remove the cylinder-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 seat, and withdraw the valve
cotter. This action will free the valve so that it may be
extracted.

Tappet Adjustment on all O.H.V. Models

The top ends of the long tappet push-rods have screwed
extensions. These are locked in position by nuts, and
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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, is the nearest possible approach to nil. This 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 appreciable 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

Fic. 24.—O.H.V. Taprer Fic. 25.—SmpE-VALvE
ADJUSTMENT. TAPPET ADJUSTMENT.

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, tighten lock-nut B and re-check the clearance.
Finally, replace the rocker-cap, taking care to replace the
fibre washer under each knurled nut. Do not over-
tighten these nuts, because the joint is made with a
rubber fillet, and undue pressure is not necessary. Ex-
cessive pressure may crack the cap.

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
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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 is
warm (not hot), are:

Model Gs—Inlet 0-004 in. Exhaust 0-006 in.
Model G7—Inlet o'012 in. Exhaust 0-022 in.
Model X —Inlet 0-004 in. Exhaust 0-006 in.

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

Fic. 26.—Setrinc Timinc Gears (ALL Mopets excerpt X).

above table. Next, tighten lock-nut B and re-check the
clearance. Finally, replace the tappet-chamber cover.
Note that this has a cork washer and it is advisable to
stick this washer to the cover with some 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 o-o16 in. (See data on page 97-) 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) camshaft bush. ; Insert
the inlet camshaft “in” so that the mark on it is in
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mesh with the mark on the small pinion D. Then
rotate the engine in a forward 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 “x” so that the mark on it is in mesh with the
mark on the small timing pinion D.

Valve Timing (Model X only)

The timing gears are marked to facilitate their replace-
ment. The valve timing is given in the data table on
page 97, and, when checking it, the tappet clearances
must be set to 0-016 in.

To re-set the timing gears obtain four bolts, or pieces
of metal, each about 13 in. long and not more than ae in.
in diameter, and proceed as follows:

Remove the tappet-chamber covers from the cylinders
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
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well clear of the quietening curves. For the same reason,
it is necessary to check the valve timing with a tappet
clearance of 0-016 in., which is sufficient to skip the
slight incline.

To Re-time the Ignition

Have available a stout screwdriver, or an old-type tyre
lever having a short turned-up end, and a bar of metal
not less than #4 in. in diameter and approximately 54 in.
long (the tommy bar of a tubular box spanner is
suitable).

To prepare for re-timing : On magneto models, remove
the sparking-plug, outer cover of magneto chaincase and
contact-breaker cover. On coil ignition models, remove
the sparking-plug and the contact-breaker cover. On all
O.H.V. models, remove the rocker side cover plate.
On all side-valve models, remove the tappet-chamber
cover plate (the plate on the rear cylinder on model
X).a hen proceed as follows, according to the model.

Models G2M, G2MC, G3, G3C, G4, G80, Goo 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 both valves are closed, and,
with the rod inserted through the plug-hole, feel the
piston till, by partially rotating the engine, forwards or

- backwards, 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 97 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
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engine backwards 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
the magneto in an anti-clockwise direction (as seen when
viewing sprocket) until the contact-breaker pdints are
just about to separate. Tighten the nut on the camshaft,
taking care not to move the engine and/or the magneto
shaft 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,
or cams, on the contact-breaker cam-ring.

Models G2, Gs and G7.—To time the ignition on these
models, slacken the screw securing the contact-breaker
cam, and, with a small punch operating in one of the
slots in this cam, give a sharp but light tap. This will
loosen the cam from the tapered end of the shaft to
which it is attached. :

Turn over the engine until both valves are closed and
set the piston position as described for models G2M,
etc., 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. :

Before 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
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made toit. In the event of a leaky float, or a worn needle-
valve, the part should be replaced with new.

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.

The main jet controls 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-
quarter down to about one-eighth throttle, and a pilot jet,
having an independently adjusted air supply, takes care
of the idling from one-eighth throttle 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 uphill or is on full throttle, when
some benefit 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 open, 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.)

To check the setting of the pilot jet and its air control,
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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, inwards or out-
wards, until even firing is obtained.
(The pilot jet air-sctew 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.

SPRAYER BASE In the event of the adjustment of
the air-screw failing 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,

nur securine @2dis very small, so there is always
SPRAYER Base 2 latent danger of this becoming

Fic. 27—Location or Choked. Upon removing the float
Puor Jer. chamber and the large union nut

at the bottom of the mixing chamber, the sprayer
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-screw, 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.

The position of the throttle stop-screw determines the
position of the throttle when “closed”. Some-riders
prefer to set this so that when the throttle control (twist
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grip) is in the closed position, the throttle is completely
closed, and the engine cannot run. Others prefer to set
it so that when the throttle control is “ closed’’, the
throttle is prevented from completely closing and the
engine can therefore continue to run at idling speed.

Late ignition usually causes a great increase in petrol
consumption.

Twist Grip Adjustment
A screw is provided in one half of the twist-grip body to

regulate the spring tension on the twist-grip rotating
sleeve. This screw is locked by a nut and must be
screwed 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 placed.

TrcuntcaL DaTA FOR 1938-1939 ENGINES
Horsz Power (A.C.U. rat- G2, G2MC, GaM, G7 2°46

ing). G3, G3C, G4 347
i) G3, G8o, Goo, Goo 4:98

x 99

Vanve Traine (with 0-016 in. tappet clearance). :
Inlet opens B.T.D.C. All except X 5 20°.

32° (1945-49)
. x 15

Inlet closes A.B.D.C. Ali except X 5 67
63° (1945-49)

x 50.
Exhaust opens B.B.D.C. all except X Te

Exhaust closes A.T.D.C. All except X 28° é
4 x 12°)

Icnrtion Apvance (max.)in. Gs, X
ist ition before 2 5/16

TRS Posen All except G2, Gs, X 7/16
4 in. (1945-49)

Tappst CLEARANCE (in.)
Inlet All O.HLV. Nil.

Gy oro1z
G5, X 07004

Exhaust All O.HLYV. Nil.
G7 oro12
Gs, X 0-006
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SPARKING-PLuG Gap (in.)
Sizz or Marn Jet

Size or CHOKE

Sizz or THROTTLE SLIDE

PeTro.-Tank Capaciry
(gallons).

Oi-Tank Capacity (pints)
Piston-Rinc Gap

STANDARD COMPRESSION
Ratio

SPaRKING-PLUG

All 0-018 to 0-020
G8e, Goo, GooC
$3: G3C, G4, G5

G2, G2MC, GaM
G7
Gy
eas GaM, GaMc

5
G3, G3C, G4, X
G8o, Goo, GgoC

G7
G2, GaM, GaMC
G3, G3C, G4, Gs, X
G8o, Goo, Gao
All except G2MC.Cae » G3C,

GaMC, G3C, GooC
All

9-003 in,-o-o04 in, per x in. in bore
size,

G2.
G2M, GaMc
res

3, G3C, G.G 3 4
5

G8o, Gogo, GgoCx 9

180
150

130

120

55
4-058
5-058
6-057
6-058

29-068

4x4

OO
M xX

X

PR2

3
2

3

6-33 tor
6-0 to
4°7 to
6-6 to
5°0 to

$°9 to
5°4 to

8.V.—Lodge Cx or K.L.G, Fso0
O.HLV.—Lodge H14 or K.L.G. F7o

I

eeme
re)

CHAPTER VI

POST-WAR ENGINES

Pe models were introduced for the 1945 season,
and up to 1949 were confined to 350-c.c, and 500-c.c.

single-cylinder. O.H.V. models. Post-war twin-cylinder
O.HLV. models are dealt with later in this chapter.

SINGLE-CYLINDER MODELS

Engine service described for the 1939 models applies to
post-war single-cylinder models; subsequent alterations
to single-cylinder engines made from year to year are
mentioned below in chronological order. Reference to
“Technical Data” (pages 211-220) will indicate settings
to be used on the different post-war models.

Oil-pump Modifications

For the 1947 models an improved type oil-pump was
introduced by using a two-start worm on both the pump
plunger and timing-side axle; this increases the pump
speed and oil-delivery rate. This arrangement is com-
mon on all single models made up to 1950. Earlier
types cannot be converted without serious alteration;
the parts required are as follows :

(1) Timing-side half-crankcase.
(2) Pump plunger (stamped 2S on one end).
(3) Timing-side axle (stamped 25 on one end).
(4) Pump guide-pin and sleeve.
(5) Large-diameter oil-feed pipe.
(6) ‘The oil tank must be modified to take adapter

for feed pipe.
99
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To distinguish the new pump and shaft they are
stamped 25 on one end of each item, and they will not
interchange with the earlier type. Service staff and
owners should check replacement parts with the originals
before fitting.

A further alteration was made for the 1948-50 models
by increasing the width of the profiled groove in the
pump plunger from # in. to $ in.; the guide-screw pin
was increased in diameter to suit. ‘This alteration cannot
be adapted to the 1947 models without’ replacing the
timing-side crankcase.

TRACING OILING TROUBLES

Oil Fails to Return from Sump
(1) Clean or replace felt filters.
(2) Air leak between rear pump end cover.
(3) Obstruction in oil passage from sump to pump.
(4) Broken pump guide-pin.
(5) Porosity in passage from sump to pump.

Oil Supply to Rocker-box Fails or is Insufficient

(1) Choked rocker-box feed-pipe.
(2) Gasket blocking oil passage in pump, front end

cap.

(3) Worn or broken pump guide-pin.

Damaged or Worn Teeth on Pump Plunger

. Damaged or worn teeth on the pump plunger can only
occur as a result of overloading the pump-gear. Cases
are known where new parts have been fitted without
investigating the reason for the wear and subsequent
damage has taken place.

If the oil-pump guide-pin is not located in the profiled
groove in the pump plunger and pressure is applied on

POST-WAR ENGINES IOI

the body of the plunger, the teeth will quickly become
damaged on both the pump plunger and the timing-side
axle. This can be avoided by moving the plunger
backward and forward until the guide-pin enters the
profiled groove.. It should be possible to screw in the
guide-pin by hand, finally tightening firmly with a spanner.
By this method, damage cannot possibly take place.

A bright marking on the pump plunger along the side
groove and on the tip of the pin is indisputable evidence
of the cause of this damage: Where this evidence is not
present, overloading of the pump gear is due to other
causes.

It is possible to determine whether the overloading is
either on the delivery or return side of the pump motion
by. carefully examining the pump plunger. The plunger
rotates clockwise, and oil delivery is made -when the
plunger is at the forward end of its stroke. As the pump
plunger is engaged below the timing-side axle, the position
where damage has occurred in relation to the plunger
position will indicate if the restriction or load is on either
the feed or return side of the oiling system. If in doubt,
check in the following sequence :

(x) Restriction in the filter or return pipe.
(2) Blocked oil passage to rocker feed (check paper

washer).
(3) Blocked oil passage to big-end due to—

(a) Crankpin incorrectly located in flywheel.
(B) Oil passage in crankpin fouled or choked.

-(c) Timing-side axle incorrectly located in |
flywheel.

After overhaul, when new parts have been fitted, it is
essential that oil passages are checked before fitting
flywheels to crankcase, by using an old small-end bush
placed over the timing-side axle. With a suitable oil
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squirt inserted in the oil hole for the small-end bush, oil
can be forced through until it can be seen emerging from
the crankpin at each side of the connecting-rod.

Damage to pump gear is usually indicated by a thump-
ing noise at one-eighth engine speed.

Oil Seeps into Engine when Stationary
This kind of trouble is rare, but should it occur examine

in the following sequence :

(1) Vent hole in oil-tank filler cap blocked (on
models up to 1948).

(2) Diaphragm for crankcase-release trapped be-
tween crankcase seat and serrated body for release
valve.

(3) Worn or scored pump-plunger bore in crank-
case (smallest diameter) due to abrasive entering
engine,

To remedy in case of worn. or scored pump plunger,
machine the plunger bore in the crankcase and manu-
facture bush to restore the bore diameter to normal
(see “‘Technical Data” for dimensions). Alternatively,
replace the timing-half-crankcase.

Heavy Oil Consumption or Over-Oiling
A modification to the oil-pump plunger for 1947-1948

models was introduced by grinding back the flat on the
small diameter of the plunger to the extent of 6-040" in.
With the early type pump plunger the hole for delivery
(in flat on plunger) is central. With the modified plunger
this has the appearance of the hole being moved to one
side (see Fig. 28). When oil consumption is heavy
(normal 2,500 m.p.g.), a modified oil-pump plunger,
which curtails the oil supply to the top part of the engine,
will greatly improve the oi! consumption. For extreme
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economy replace the felt sealing ring for the inlet
rocker.

Oil consumption is usually between 2,500 to 3,200 m.p.g.
with an engine in good condition. Short-distance checks
of oil consumption are usually inaccurate; tests should
be made over a distance of at least 100 miles, to determine
actual figures.

If the oil consumption is below the above figure and
has suddenly increased, the condition of the piston-rings
and, in particular, the scraper ring may be responsible.
Before replacing piston-rings, measure the bore for size
(see “Technical Data’) and rebore if wear is 0-008 in. or
over. The inlet-valve oil-regulating screw, if unscrewed in
excess of one-half a turn from its closed position, will also
affect oil consumption.

~ Original.
Fic, 28.—O1-Pume PLuncer MopiricaTion

FOR 1947-1948 MOopELs.

Should the condition of the piston-rings and cylinder
bore size be normal, the oil consumption can be improved
by using a modified type oil-pump plunger. Fig. 28
illustrates both types, the alteration is confined to the
angle of the port of the delivery side, which curtails the
oil supply to the top part of the engine only. On no
account should this alteration be made on 1949 or 1950
models, which use a different arrangement for rocker-box
oiling. “

Cylinder Wall Feed
The passage of oil from the timing-side bush to the

cylinder wall is shown in Fig. 12. This part of the oiling
system. is often suspected in cases of over-oiling or heavy
oil consumption, but has no connection with such troubles.
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To prevent the bulk of oil delivered to the engine being
directed to the cylinder-wall feed, a ball valve is used
to ensure the big-end receives adequate oiling at high
engine speeds. ‘The ball valve is fitted in the end of the
passage from the timing-side bush on the crankcase face.
There is nothing to go wrong with this part of the system.
To dismantle, a 3 B.A. screw should be inserted in the
brass insert, which is a press fit in the crankcase, and the
insert removed by levering out with two small screwdrivers
placed under the head of the screw. Lever against two
small pieces of wood or similar objects. Behind the
insert is a spring and ball which complete the assembly.
The brass insert should be flush with the counter-bore
when replaced.

Remedying Oil Leaks
Serious oil leakage can affect oil consumption. Oil

leaks are unlikely to o¢cur if sealing gaskets and the parts
used with them are in good order. The points where oil
leakage can occur and the remedies are :

Push-rod-cover Tubes—Renew top and bottom rubbers,
applying jointing compound around the reduced diameter
of the cover tube and rubber, IE oil leaks persist, test
cover tubes for rigidity. Should it be possible to move
these slightly, fit an additional thin steel washer in the
apertures for the cover tubes.in the cylinder-head in
order to apply more pressure on the top and bottom
rubbers. Where continual buckling of the top ‘tubber
occurs, change the cover tubes with others having a longer
projection into the cylinder-head.

On 1950 models, fit a thin steel washer. on the cover
tube before fitting into the cylinder-head.

Rocker-box Cover.—Examine for cracks due to over-
tightening; replace if necessary or renew the fillet,
securing the fillet with jointing compound in the cover.
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-- Rocker-box Gasket—In view of the small cost, renew
the rocker-box gasket when engine service is carried out
in order to avoid subsequent attention after engine is
assembled. Check the oil connection for the rocker-box
when an oil leak. occurs on the top part of the engine.
Ensure that the lip on the gasket (on models up to 1948)
goes over the aperture for the inlet-valve feed in the
cylinder-head. , ; ;

Crankcase Release Valve—On all O.HCV. single-
cylinder Matchless engines the crankcase release is
mounted on the driving-side crankcase. Its construction
and function are described on page 69. A slight oil
discharge from the crankcase release with engine idling
is normal on engines using the two-start pump (1947 to
1950). This discharge does not seriously affect ; oil
consumption and does not take place with normal driving.

' Engine Smokes Unduly on Starting
Oil accumulated in the oil passages in the cylinder-head

will drain into the combustion chamber when the engine
has been stationary, particularly when a side stand is used.
On all models before 1949, oil will collect in a well formed
in the rocker-adjustment chamber. The oil level here
can be reduced. by drilling two 7-in.-diameter holes in
each side of the well; this allows oil to drain back into
each push-rod-cover tube. Alternatively, the drain
hole in the well, which feeds the exhaust guide, may be
enlarged to take a $-in.-diameter copper tube protruding
approximately # in. to reduce the head of oil. The
oil-Regulating’ screw for the inlet valve should be checked
(half-turn open only) before this modification is made.

SINGLE-CYLINDER ENGINE SERVICE

First refer to 1939 O.H.V. engines as described in the
previous chapter, which also applies to the above models.
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Bent Push-rods

In the event of a bent push-rod, the cause should be
investigated before straightening or replacing. Valve-
operating mechanism should be carefully examined for :

(1) Valve springs closing up with valve at full lift—
due to pattern or non-standard springs (see
“Technical Data”). :

(2) Incorrectly located valve guide fouling spring
top collar.

(3) Broken inner valve spring pieces interfering
with outer spring.

(4) Seized or sluggish valve (most likely the ex-
haust), allowing rocker arm (push-rod end) to leave
adjusting cup, then fouling top of adjusting screw.

(5) Valve-end caps omitted or broken (models up
to 1949), causing push-rod adjuster to foul rocker-
oiling boss.

(6) Incorrectly located tappet guide; tappet foot
fouls guide with valve at full lift.

(7) Valve collets incorrectly located on valve.

Note.—The push-rod crippling static load is 1,130 Ib.
After fitting new parts to the cylinder-head, check the

valve motion by rotating the engine until the valve is at
full lift;. then using a box key on the rocker axle nut try
to lift the valve a little further. If no movement occurs
investigate as advised above. ,

Exhaust Valve Seizes or Becomes Sluggish in Guide
Should the engine misfire and then cut out after fast

driving, the exhaust valve is probably the reason, A
closely adjusted exhaust tappet will cause the trouble
by holding the valve slightly off its seat. The exhaust
valve relies on contact with its seating in the cylinder-
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head to dissipate heat collected in the valve head; if
contact is insufficient, heat will run up the valve stem

- and burn the oil in the guide. An excess of oil to this
valve can also cause sluggish valve action (see “ Engine
Smokes on Starting ”’).

Once the valve has seized, all carbon formed in the
valve guide and on the valve stem must be removed to
prevent a recurrence of the trouble. As some oils are
more prone to carbon formation, a different brand of oil
can be tried.

Decarbonising

Details given for 1939 O.H.V. models apply to all post-
war O.H.YV. single-cylinder models,

Removing Engine from Frame, O.H.V. Single-
cylinder Models

(1) First refer to instructions to remove rocker-box,
cylinder-head, barrel, and piston (pages 83-86). .

(2) Take away front chaincase, clutch and driving
chains. ;

(3) Remove magneto chaincase, magneto chain and then
timing cover. .

(4) Disconnect all engine-end oil pipes. ;
(5) Remove all crankcase bolts with front engine plate.
(6) Slack off gearbox bolts and rear engine-plate bolts

to facilitate engine removal.
(7) Spring-down front engine lug bottom end and the

engine can be taken away with comparative ease.

Note.—Before separating crankcase, the | oil-pump
plunger must be rerhoved. The small timing pinion
nut has a left-hand thread. :
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To Remove Broken Bottom Crankcase Bolt
Over-tightening of the bottom small-diameter crank-

case bolt will cause it to fracture when the crankcase
becomes hot.

The removal of a broken bolt appears to present some
difficulty by reason of the frame-tube position. It is not
neccssary to remove the engine, as is usually thought,
if the bolt uniting the two tubes for the rear frame is
withdrawn. With this bolt removed, one tube can be
levered down sufficiently far enough and held in this position
to permit withdrawal of the broken bottom crankcase bolt.

Flywheel End Float
Should it be necessary to replace the timing-side axle

bush, end float is adjusted by moving the bush in its
housing (where a long plain bush is fitted); shim washers
are mot used. An accurate method of checking is shown
in Fig. 14, page 66; the shock-absorber spring must be
removed before checking. Allow 0-025 in. movement.
If flywheel end float is excessive with the shock absorber
assembled, this is due to ball-races loose in their housing.

To remedy, make up two large washers with a pinch
bolt to mask the inside of the bearings, then have a light
copper deposit made on the outside diameter of both
ball-races in turn to increase the outside diameter.

Warm crankcase before refitting races in the following
order:

(1) Fit one ball-race in crankcase.
(2) Next the distance piece (smallest in diameter).
(3) Spacing washer.
(4) Remaining ball-race.

Note.—The inner members of each ball-race must be
free to revolve independently in order to avoid end loading
on races,
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Rocker-box Bearings

A little end play between rocker axle and bushes is
usually blamed for engine noise. Where excessive side
movement occurs, drive out one bush to take up play,
leaving rockers just free without side play.

Separating the Flywheels

This is dealt with on page 71.
A two-piece crankpin (hardened sleeve for roller path,

and high-tensile centre shaft) is common on all single-
cylinder models. On fitting a new crankpin, crankpin
nuts should be screwed down an equal amount before
finally tightening. Tightening one nut will pull the
centre pin through the hardened sleeve. For factory use,
a torque spanner of 213 ft.-lb. is used. ; ;

Replacing Timing-side Shaft— This is dealt with on
page 7o.

Balancing Flywheels (See page 72)
Each flywheel is balanced separately by the makers

for interchangeability. If a high-compression piston is
fitted, it is not essential to rebalance flywheels. Owners
who wish to do so, should use 65 per cent. of reciprocating
weight. Calculated weights for this purpose are given
in the technical data. ;

Note.—soo-c.c. flywheels are 2 Ib. 6 oz. heavier than
350-c.c. models (engines before No. 8,000). Flywheel
diameter for 350-c.c. early models is 7 in. X res in.

Engine Noises

Matchless O.H.V. engines are noted for their high
degree of mechanical silence. Slight engine noise will
inevitably become aydible after considerable mileage,
but this does not indicate that serious wear has taken
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place or that reliability is affected, as it is only due to the
quiet valve gear that such noises are heard. This should
be mentioned because cases are known in which expensive
replacements have been made unnecessarily in order to
rectify a slight noise, in itself of no serious consequence,
but which has caused some alarm to the owner. It is,
therefore, in the interest of the owner to check moving
parts for wear against the drawing dimensions shown in
the technical data before expensive replacements are
made in an endeavour to overcome a slight noise.

Piston Slap

Piston slap is entirely due to clearance between the
cylinder and piston; the only way it can be eliminated
is by reducing the running clearance. Noises of this kind
do not affect the performance or reliability. High-
efficiency engines have piston slap because of the clear-
ance necessary for maximum efficiency.

"Piston slap invariably occurs when engine is pulling,
or shortly after changing into top gear. This is very
often diagnosed as “ big-end trouble”, or worn small-
end bush. Retarding the ignition by moving the lever,
usually stops the noise and gives indication as to the
source. Proof of piston slap can be obtained by applying
a large glove or piece of rag against the left side of the
cylinder with the machine in motion: resonance caused
by slap will be diminished or made inaudible when the
cylinder is swathed, the noise reappearing when “ swath-
ing” is taken away. This method can be used with the
machine stationary and bottom gear engaged, by letting
clutch in slightly and applying pressure on the rear brake
pedal. A second person is needed to apply the
“ swathing ”’.

Before dismantling cylinder for attention, check
ignition setting for correct advance. Have cylinder and
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piston carefully measured. for size (see “ Technical
Data”), piston measurement being taken at the top and
bottom of the skirt (right angles to gudgeon-pin axis) ;
top lands or side clearance do not affect piston slap.
Some owners are puzzled by clearance at the_sides of the
piston, which is machined oval.

Wire-wound Piston

The introduction of the wire-wound type of piston
was made, after a great deal of experimental work and

[By courtesy of “ Motor Cycling”.

Fic. 29.—WIRE-WoUND CLOSE-FITTING PISTON.
Note the five turns of high-tensile steel wire

used to control expansion.

exhaustive road tests, during the latter end of the 1948
season. Construction is shown in Fig. 29, which
illustrates the five turns of high-tensile steel wire used
to control expansion. “Y” alloy material is used with
a tin-plated finish after machining. .

The object of the Wire binding is to equalise expansion,
thus preventing distortion; a close running clearance of
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o-oor in. is permissible. The shape of this piston is
both oval and slightly tapered; the ovality occurs each
side of the piston, with its maximum around the bosses
for the gudgeon-pin, where expansion is greatese. This
ovality is often confused with excessive clearance, but the
clearance each side of the piston has no relation to
“slap”, The wire binding is ground to the finished
diameter of the piston and is not proud of the piston
body.

Considerable care is taken during engine assembly
to select or match pistons to the finished size of the
cylinder, with very close limits. The finished size of the
piston is stamped on the crown, that of the cylinder
is stamped on the base flange. For example, if the
cylinder has a mean diameter, a piston with the same
tolerance is fitted, to ensure the drawing clearance is
maintained, This also applies to cylinders that are
rebored. A table of tolerances with symbols stamped on
both cylinder and piston is shown in the technical data.
This type of piston can only be fitted to engines made
from 1947 onwards which use the short connecting-rod.
This connecting-rod can be used on earlier models if
‘this type of piston is desired.

By reason of the close running clearance permissible
with the wire-wound piston, the fitment of a new piston
into a worn cylinder barrel is of no benefit. ‘Therefore
the cylinder will have to be either rebored or fitted with a
liner or sleeve to the normal. dimensions.

Timing-gear Noises

Should a clacking noise, similar to a very-slack tappet,
develop at low engine speeds and become inaudible as
the engine speed increases, the cause may be due to the
end float between the exhaust cam and the crankcase,
To prove, remove the magneto chaincase and run the
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engine with the machine on a rear stand until noise is
audible. Then press on the end of the shaft driving
the lower magneto sprocket bat a piece of wood. If

ise di ears the end float is the cause.
To arene, remove the magneto-drive sprockets
and the timing-gear cover, then fit a shim washer 0-006 in.
o-oro in. thick over the shaft for the cam. Replace the

removed and re-test. ;

PThe cause of this noise, apart from the slight end play,
js that the tappet is offset to the cam with the object on
ensuring that wear is distributed equally on the foot 0:
the tappet, and not in. one particular place. The position
of the tappet, in relation to the cam, causes an oscil ating
movement on the cam with the resultant noise. The
outside bush for the cam axle can be moved inwards, if
cover is removed, but the above method is preferable.

Should this noise persist when the engine has covered
considerable mileage, backlash between the cams and the
small timing pinion may be the cause. Worn camshaft
bushes or the timing-side main bush may be responsible.
Before fitting costly replacements try the effect of a new
small timing pinion.

Resetting Valve Timing 0.H.V. Models
Details shown on page 91 apply also to post-war models,

Recent issues of replacement cams are interchangeable
for both A.J.S. and Matchless engines marked 1 and 2.
No. 2 is used for resetting A.J.S. engines.

Valve Springs

Coil valve éprings are used on post-war models made
before 1949. To minimise valve float, use 1948-type
springs, which are slightly longer and stronger than those
used previously, At the same time, valve-spring top
collars of the 1948 type must also be fitted to prevent

H
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springs closing up at full valve lift (see “ Bent Push-
rods »), Alternatively, the recess for the inner spring
in the collar can be machined back ¥ in. to provide the
necessary clearance.

Hair-pin Valve Springs

Should a clicking noise develop in top part of the
engine after fitting new hair-pin valve springs, remove
the sharp corner at the end of the radius in the spring
collar where the spring is located. To avoid breakage,
these springs should be free from bruises or other damage.
The spring wire should be polished during the process
of tuning to ensure reliability. If one or more of these
springs show evidence of a groove or marking on the wire,
it is probably due to the rocker arm fouling the spring.
Grind an additional radius on the rocker arm for
clearance.

Worn Valve-ends

Worn valve-ends are rare, but in cases of this kind the
valves can be made serviceable. Reduce the valve end
by gs in. and use the earlier type hardened end caps.
This treatment is best suited to touring models, where
high revs are not needed.

Compression Plate

The compression plate is a standard fitting on all
goo-c.c. O.H.V. models made from 1939 onwards.
Removal of the plate increases compression ratio from
6 to 1 to 7:24 to I.

Note.—The ridge formed in the cylinder after using the
compression plate must be removed ‘by honing, before
reassembling without the plate.
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High-compression Pistons—500-c.c.
High-compression pistons are obtainable for 500-c.c,

models made from 1947 onwards with short connecting-
rods (6% in, centre). It is necessary to replace the
connecting-rod on earlier models to use this piston,
which gives a ratio of 8-9 to 1 (50/50 fuel) without plate,
and 7-24 to 1 when used with a plate 4 in. thick.

High-compression Pistons—350-¢.c.
High-compression pistons are.available for pre-war and

also post-war models. Ratio is 9°5 to 1 (50/50 fuel) with-
out a plate and 8-4 to 1 when used with a plate z¥ in. thick.

TWIN ENGINES

This new model was first introduced in 1949, and the
entire output from the Factory, up to the end of 1950,
was confined to “Export Only”. The design incor-
porates a three-bearing crankshaft with connecting-rods
of the light-alloy type similar in shape and size to those
used on the famous “ Porcupine ” ‘racing machines.

Modifications introduced since 1949 are confined to
minor details such as additional fabric filter in oil tank,
modified pressure-relief valve, compression plates dis-
carded and new pistons, also sludge traps in the crank-
shaft.

Engine Lubrication
The dry-sump system is used with two separate gear

pumps for delivery and return of oil to the tank. Details
of oil-pump arrangement are shown in Fig. 30.

The pump with the widest gears (2 in.) returns oil
from the sump to the tank, its larger capacity keeping
the crankcase clear of excess oil. After leaving the
fabric filter in the oil tank, the oil passes directly to the
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crankshaft centre bearing and in turn through passages <
drilled in the crankshaft to the big-end bearings. A eee:
divided by-pass supplies oil to the camshaft bearings and gp mec

THE CYLINDER

Row ae
ROCKER BOX

GALLERY

+ [RRERER Box
INGEN) Ol. FEED

GALLERY

J CAMSRAET
On. FEED
GALLERY,

SLUDGEja TRAPS
Fic, 30.--O1m Pump ARRANGEMENT SHowinc De.ivery Or Pump

(ON THE RIGHT) AND THE ReTurN Ort Pump (oN THE LEFT).
1. Ball, for non-return valve. 12. Cover, for oil return pump Lt Ny2. Spring, for non-return valve. body. g
3. Plug, retaining non-return 13. Screw (z of 6) used to retain Ze

valve spring and ball. covers and bodies of oil
4. Bleed hole, pumps to the carrying plate.
5. Plate, carrying oil pumps. 14. Cover, for oil feed pump.6. Washer, paper, for body of 15. Driven gear, foroil feed pump. \

return pump. 16, Screwdriver slot, to enable
7. Body of oil return pump. driving gear to be cor- OL Buus UP ‘|8. Dowel pin, locating pump rectly positioned during 70 Ee TAD ‘ Ncover. assembly. CASE, 10 WUBRICATE ‘ NY fl ma 1G END AND9. Driving gear, for oil return 17. Drivinggear, foroilfeed pump. {ie Tyan Sess | IN | N Gti eieencepump. . x8. Dowel pin, locating pump ‘ car = ee
a paver sfagy Hos foil Seciin 19, Bout oil feed pump See NR rages ste
11. Screwdriver lot fo enable 20. ‘Washer, paper, for body of

driving gear to be correctly feed pump. 7 a on ‘iepositionedduring assembly. 21. Bleed hole. E Fic. 31.—Cro$s-skcrion oF ENGINE SHOWING OIL GALLERIES,

on to the four O.H.V. rockers via passages drilled in the
cylinders. At this stage the oil passes through the
rockers to lubricate push-rods and valve guides. Fig. 31
shows oil passages in the crankshaft and cylinder barrels.

Or, PassacEs, OrL Dersecror AND Siuoce Traps

The divided oil by-pass is operated by the oil dis-
tributor mounted in the driving-side
secured by a plated cap (see 13, Fig. 32). |

crankcase and
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Surplus oil from the top part of the engine builds up to
a pre-determined level in the timing-gear case for gear
lubrication and drains by gravity into the sump, where it is
filtered and returned to the oil tank.

Fic. 32.-—O1 Disrriputor.
. Housing (part of crankcase) 9. Spring, for non-return valve.

. for oil felt filter. 10. Circlip, retaining non-return.
2. Seat; for oil felt filter. valve seat, e
3. Felt fabric filter. 11. Seat, for non-return valve.
4. Front chain case 12, Wire former, or support, for
5. Relief valve, for felt fabric felt fabric filter.

filter. 13. Cap, for oil distributor hous-
6. Spring, for felt filter relief ing.

valve. 14. Cap, for release valve housing.
7. Ball, for non-return valve. 1g. Pipe, from release valve to
8. Cap, for felt filter housing. oil tank.

‘Pressure-relief Valve
A pressure-relief valve which blows off at 140 lb. is

used to prevent damage to pump gears in the event of an
oil stoppage in the main supply. Originally a spring-
loaded ball valve was fitted, but this has been superseded
by a plunger-type valve. Should the oil supply fail this
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valve should be examined, for if it is not properly seated
oil will be allowed ‘to circulate round the feed pump
instead of passing to the main bearing’as intended.

This valve is situated on the ‘timing-side crankcase
alongside the vil-delivery pipe (right-hand pipe on crank-
case) (see Fig. 33).

VIEW OF NEW TYPE
OIL PRESSURE RELIEF VALVE

IN SITU

RUBBER SEAL
isi7e

Fic. 33.--PRESSURE-RELIEF VALVE.

Non-return Valve

To prevent oil seeping into engine when stationary
a spring-loaded non-return valve (Fig. 32) is used. On
later models this valve incorporates a union for the
attachment.of.a pressure gauge. After engine servicing,
the’ oil pressure should be checked. With the engine
idling the pressure of cold oil (SAE 30) should be approxi-
mately 140 Ib., falling to 20-40 Ib. when the oil is
warm. : ‘ .
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Crankcase Pressure-release Valve

The position of this valve is shown in No. 14, Fig. 32.
The valve is of the rotating type, driven by an inlet
camshaft; it is not “timed” and has an 180 degrees

location. Oil mist released by
SEL agama crankcase pressure is taken to
FUSER FOR U9 WADA the oil tank for discharge (see

me] Fig. 34).
‘hin toes Oil Tank

This is shown in Fig. 34,
which is self-explanatory.
The oil level should not exceed
6 in. from the bottom of the
tank, otherwise oil can be
discharged through theoil-tank
vent pipe, causing heavy oil
consumption.

Cleaning Oil Filters—Twin
Cylinder

TUBE. FORMING CHAMBER h . 2”
maa | — Early models did not include

U a metal strainer in the oil-feed
race pipe or a fabric filter in the oil

tere nota :
obtos) The metal strainer can be

carmeme) Peguigr) . Sted without difficulty to these
On ee ae sumer | ° early models, but a new-type

Fic. 34-—Om TANK. oil tank is required for the
addition of a fabric filter.

Clean oil is of paramount importance for this type of
engine, and owners should insist on oil being supplied
in sealed containers.

Clean all oil filters when oil is changed or at 500 miles
with a new or reconditioned engine. A further oil
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change should be made at 1,000 miles. From then on
at every 5,000 miles.

To Remove the Metal Strainer
Release the oil-feed pipe engine end (left-hand con-

nection on the crankcase), then disconnect the rubber
connection where it joins the oil tank. The metal
strainer may come out with a rubber sleeve, if so do not
disturb it, Should it remain in the tank, it can be pulled
out for cleaning in petrol and allowed to dry before
refitting.

To Remove Fabric Filter in Crankcase
The fabric filter is illustrated in 3 Fig. 32. To remove,

unscrew the non-return valve and carefully withdraw
the spring and alloy relief plug; the filter can then be
withdrawn by inserting a finger in the open end. Wash
thoroughly and dry. Examine the fabric for broken
stitches or holes where the oil can pass unfiltered, if
damaged replace with new filter. :

To Remove Fabric Filter in Oil Tank
Unscrew the plated hexagonal nut on the oil tank and

take out the spring and dished washer. Withdraw the
filter by inserting one finger in the open end.

Lubrication Troubles—Over-oiling
Should the engine smoke badly with the piston-rings

and cylinder in good order, the trouble may be due to bad
sump scavenging caused by an air leak where the oil-
return pump is mounted. Renew the gaskets and use
jointing compound sparingly, also check paper washers
fitted to pump-support plate.

Oil Shortage to Top Part of Engine
Check the oil hole in distributor bush (¢ in. diameter)

for obstruction, also check oil passages through barrels
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and rockers. Fit a pressure gauge to check the oil
pressure as previously described. If the pressure is low,
examine the relief valve for foreign matter under the
seating.

Oil Filter

Three filters are used and are shown in Figs. 32 and 34,
these should be cleaned in petrol whenever the oil is
changed, The fabric filter in the crankcase has a spring-
loaded plug also acting as a relief valve. If by reason
of neglect to clean the filter or through using a thick oil
in cold weather the filter becomes choked the oil pressure
will lift the valve to give either temporary or permanent
relief.

Note.—If a jointing compound is used to secure the
rubber oil-pipe connections it should be used sparingly
as it is solvent in oil. If dislodged flakes of compound
become lodged in the crankcase the valve will react as
already described. Jointing compounds such as “ Well
Seal ” are not affected in this manner.

Oil Passages in Cylinder-heads

Certain oil passages in the cylinder-head are plugged
at the start of the oil-feed line to ensure oil is delivered
at the end of the feed line. This may be mistaken for an
omission to plug all holes or that the plugs have been
removed by previous owners. Actually, two plugs for
both inlet- and exhaust-valve oil feed are used on the
left side of the cylinder-head, the inlet is plugged only
on the right side of the cylinder-head.

TWIN-CYLINDER ENGINE SERVICE

A simple and rapid method for. adjusting the rocker
clearances is shown in Fig. 35.
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To adjust or reset the rocker clearance remove one cover
at a time, then rotate the engine until the piston is on
T.D.C. of firing stroke (quietening curves are used on
both cam flanks) otherwise correct adjustment cannot be
effected. :

Slack off slightly the self-locking nut of clamping bolt,
then rotate the eccentric spindle to increase the rocker
clearance (clockwise for exhaust, anti-clockwise for inlet).
Insert a 0-006-in. feeler gauge between the valve stem

PLAIN WASHER = - SELF LOCKING NUT WASHER FOR
MENTIONED IN CLAMPING BOLT PING BOLTee NOTE FOR CL CLAM BO!

SPRING. WASHER
GOVERNING END
PLAY OF ROCKER

ROCKER

HEAD OF ECCENTAIO
ROCKER SPINDLE

BOLT CLAMPING
ae ROCKER SPINDLE,

VALVE :

sf e " REOUCED PART
° ‘OF ROCKER

COLLAR FOR 3 J SPINDLE HEAD
‘VALVE SPRING s Z

CYLINDER
HEAD

and the rocker pad, now rotate the eccentric spindle in the
opposite direction so that the “ feeler gauge ” is just stiff
to move. Retighten the nut: of the clamping bolt and
recheck the clearance.

Replace the cover of the rockers, but do not over-
tighten the bolts securing the cover. Apply the same
procedure forthe other valve; use 0-006 in. clearance for
all valves when the engine is cold. If speeds over 85
M.P.H. are not desired, rocker clearance can be reduced
to nil for inlet, and 0-002 in. for exhaust with cold engine.

Note.—If the nut for the self-clamping bolt is removed
or released to an unnecessary extent the plain washer
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may fall out of position by the side movement of the
spindle. Should this occur and not be detected, damage
can be caused when the clamp bolt is retightened.

Cylinder-head Removal

For all service to the top part of the engine the petrol
tank must be removed for ease in working. It is ad-
visable to have ready a gasket set before work on the
engine is started, then in the event of damage to any
gasket replacements will be readily available and assembly
will not be delayed. Proceed in the following sequence,
dealing with one cylinder-head at a time.

With the petrol tank removed, take away the rocker
covers, the sparking plug and exhaust pipe, leaving the
silencer attached. Avoid rocking the exhaust pipe
sideways to extract it, as this may cause the end of the
pipe to change shape.

Remove the carburetter, the manifold (watch for
damage to the gaskets) and then the bridge plate for the
engine steady.

With a suitable box spanner unscrew the four domed
nuts securing the head, which can now be lifted from the
cylinder barrel. | Four washers are used in the recesses for
the domed nuts, remove these before inverting the head
for inspection.

As these machines are usually owned by experienced
motor cyclists, elementary details for decarbonising are
not necessary, as the method to be used is common to all
O.H.V.-type engines. For valve grinding a short piece
of rubber tube, } in. bore, pressed on to the valve end is a
suitable tool.

Cylinder Removal

At this stage the cylinder barrel can be lifted. First
take out the push-rods (identify them for refitting),

POST-WAR ENGINES 125

then by using upward pressure the cylinder will leave
the crankcase; at this stage stuff a piece of clean rag in the
crankcase aperture before taking the cylinder away in
case there is a broken ring, the pieces of which will fall
into the crankcase.

Piston Removal

Early engines use gudgeon-pins with a close push fit.
Should difficulty: in removal exist, place a piece of rag
soaked in boiling water on the piston (in relays) until the
piston expands, when the gudgeon-pin can be removed
with ease.

When. refitting, ensure that the split in the piston
skirt faces the front of the machine, and that the circlip
is correctly located in its groove.

Replacing Cylinder-heads

If both heads are removed, refit the cylinders and. push
the rods into the position from which they were removed.
Refit both heads, leaving the dome nuts securing them
finger-tight only. Replace the inlet manifold and its
gaskets with securing nuts.

Next tighten the cylinder-head nuts diagonally in turn,
until they are fully secure. Check the rocker clearance
as described. Replace the engine steady, tighten nuts for
the manifold, then fitthe carburetter. Run the engine for
a very short period to settle down the valve gear. Re-
check the rockers after the engine cools down, when the:
rocker covers can be replaced.

Valve Timing—Twin-cylinder Models

With the pump plate removed the four pinions associ-
ated with the valve timing are shown in Fig. 36. The
pinions for the magneto and dynamo are not marked,

If the valve timing has been disturbed or after an engine
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overhaul, rotate the engine until the pistons are at
B.D.C,

Fit the pinion to the inlet cam,*then turn it until the
mark on the pinion is at four o’clock. Fit the pinion
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for the exhaust cam with its mark at eight o'clock, now
rotate engine until the mark on the small crankshaft
pinion is at twelve o’clock.

Examination of intermediate or idling pinion will
indicate three separate markings, namely, two double-
dot punch marks and one single. Introduce the idling
pinion with the single mark to mesh with the mark on the
small crankshaft pinion; the double marks are meshed
with the camshaft pinions as shown in Fig. 36.

To check the valve setting use 0-012 in. tappet clearance
and refer to technical data.

Removing Timing-gear Pinions
It is not necessary to withdraw the small pinion for

the crankshaft when the crankcase is separated. Should
it be necessary to remove this pinion with the engine
assembled, a special tool is required (makers’ number
015273) which screws on to the threaded portion of the
pinion, and has a draw bolt for pinion extraction. his
tool is also used for the magneto pinion. Both gears
on the camshaft are drilled to accommodate two bolts
for use with a draw bar, which can be easily manufactured.
The makers’ number for this tool is 015374.

The pinion for the dynamo is best removed with the
dynamo taken away from the engine, and it is then a
simple operation.

To Re-time Ignition—Twin Models
_ First check the contact-breaker gap; full separation is

0-012 in. Having loosened the nut securing the pinion
for the magneto with the special tool (makers’ number
015273), release the pinion from its tapered shaft. To
find the T.D.C. of the firing stroke, remove. the off-side
inlet rocker cover and the sparking plug on the same
cylinder.. Insert a thin spoke or a stiff wire through
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the plug hole as vertically as the angle of the hole will
permit. Rotate the engine slowly until the exposed
inlet closes, rocking the engine to find the exact T.D.C.
of the firing stroke which must be accurately determined.
Make a mark on the spoke to register with the seat for the
plug on the cylinder-head, withdraw the spoke and then
make a further mark 3 in. upwards. Fully advance
the ignition control lever and insert the spoke in the
cylinder, then turn the engine backwards until the top
mark registers with the seat for the plug.

The exact separation point on the contact-breaker is
best made with a piece of cigarette paper between the
points. Rotate the contact-breaker clockwise (looking
at the contact-breaker end) until the paper will move with
a light pull. (The bottom cam is used to time the off-
side cylinder.) Retighten the pinion nut, then recheck
the timing.

Dismantling Twin-cylinder Engine
With the engine removed from the frame a pinion

extractor, as described in “ Re-timing Engine”, and a
draw bar for the camshaft pinions will be required, in
addition to the usual workshop spanners. Proceed as
detailed to “ Remove Cylinders” then dismantle in the
following order :

Remove the timing cover (ten screws).
Remove the plate with both pumps assembled.
Remove the dynamo with pinion attached.
Remove the magneto pinion, with the special tool,

and magneto (three nuts). .
Remove the camshaft pinion nuts Left-hand Thread,

then draw off both pinions with the special tool.
Remove the intermediate pinion.
Remove the filter housing cap (non-return valve),

then extract the filter with its spring, cap and seat.
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Remove the cap for the oil-distributor bush and the
distributor.

Remove the release-valve end cap and body.
Remove the bolts binding crankcase.
Remove the timing-side half-crankcase.
Remove both the inlet also the exhaust camshafts

with rockers and distance pieces.
Remove the six nuts securing the centre web.
Remove the driving-side crankcase; crankshaft

with connecting-rods can now be removed leaving
the small timing pinion in position.

Reassemble in the reverse order; check location of
pump drivers with slots in camshafts when refitting pump
plate. ;

Note.—For factory use torque spanners with 28 and 22
fi.-Ib. are used to tighten centre web and connecting-rods
respectively.



CHAPTER VII

STEERING, WHEELS AND TRANSMISSION

T= following notes cover models from 1938, but
some of the instructions given also apply to previous

models, and are referred to, where necessary, in the earlier
chapters.

Steering-head Adjustment

The steering-head races are of the floating, self-aligning
type, and have spherical seats. The two races in the head
lug and the race in the head clip are all identical.

Occasionally test the steering-head for correct adjust-
ment by exerting pressure, upwards, from the extreme
ends of the handlebars. The steering damper should be
completely slack. 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 screw 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. Do not turn the spindle
more than half a revolution before tightening the two
spindle lock-nuts and testing the adjustment. Guard
against having the adjustment too tight, because the fork
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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 purposés, but to
prevent actual seizure in the event of the fork~spindle
adjustment being too tight.

Fork and Steering Damper Adjustment

The 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 putpose.
The ebonite hand-nut should be screwed home, in a
clockwise direction, sufficiently to make the fork action
sluggish in the circumstances described 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 G2, G2M and G7
(ball-bearing type), place. the machine on the rear and
front stands. 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 axle; if the two washers on the axle are
slid outwards, along the axle, till they are clear of the
recesses in the fork-end lugs, the wheel is free to drop out.

To refit the front wheel, reverse the procedure described
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
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that instead of unscrewing a knurled nut, remove the split
pin and pin retaining the front-brake yoke-end to the
front-brake expander-lever.

On the other models, the procedure is the same as for
model G2MC, with the addition that the nuts and bolt
securing the front-brake anchor-plate to the left fork
girder have to be removed.

To Remove the Rear Wheel (Models Gz, G2M and
G7, Ball-bearing type)

_ To remove the rear wheel, place the machine on the
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
half 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.

After replacing the rear wheel, check the rear brake
adjustment.

To Remove Rear Wheel (Models G2MC, G3, G3C,
G4, G5, G80, Ggo, GgoC and X).

The rear wheel is of the quick detachable type, and, in
order to remove it, there is no need to.disturb any part of
the rear brake and final drive.

STEERING, WHEELS AND TRANSMISSION 133

To remove the rear wheel, remove the rear-lamp cable
and rear half of the mudguard, as above. Remove the
three square-headed sleeve-nuts that secure the hub flange
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
fork end and the hub. By moving the wheel to the right,
in order to disengage it from the driving.studs in the brake
drum, it is free to be taken away:from the machine.

Inno circumstances must the centre solid spindle be removed
until the machine is placed on the rear stand, and the spindle
must always be in position before the machine is taken off the
stand, :

If it is desired-merely to remove the inner tube of the
rear tyre, 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 sufficient to
allow the distance piece 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
fork end and the hub to enable the inner tube to be taken
anvay.

Periodically test, with spanners, the nut on the centre
solid spindle and the three sleeve-nuts and keep them tight.
If the sleeve nuts are loose, a dull hammering will be felt,
and heard, when driving at slow speeds. If this is
noticed, tighten the three sleeve-nuts without delay.

Wheel Bearings 6n Models G2, G2M and G7
The wheel bearings are of the ball-and-cone type. A

complete bearing for one wheel consists of axle, fixed
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cone (deep cone on right-hand side), adjusting cone
(shallow cone on left-hand side), two cups, set of 7 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 caps.

The cups are pressed into the hub shell. The adjust-
ment of the cone and thick lock-nut, on 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 adjusting the ball bearings.

The adjustment should be made so that, while the
bearing is free to revolve without any binding, there is no
appreciable end-play. To adjust, remove the wheel
from the machine. Take away the brake cover plate.
This will expose the thin lock-nut on the left-hand side of
the axle. Slacken this nut, and, with the thin cone
spanner, screw “ On” or “ Off” the cone till the adjust-
ment is correct. Finally, tighten the lock-nut, recheck
the adjustment, and replace the brake cover plate and the
wheel.

>

Wheel Bearings on Models G2MC, G3, G3C, G4, GG80, Goo, GgoC and X ed a
The wheel bearings are of the taper roller type. A

complete bearing consists of the following parts: hollow
spindle, two sets of rollers (mounted 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 against the movable bearing ring. The
adjusting ring is locked in position by a large circular
locking ring,
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It is of the utmost 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 0-002 in. To adjust:
slacken the large locking ring on the right-hand side of the
hub. Then, screw inwards, or outwards, the adjusting
ring on which the locking ring is threaded, until the
correct adjustment is 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. Always
check the adjustment after tightening the locking ring.

To Dismantle Wheel Bearing (Models Gz, G2M
and G7)

To dismantle a wheel bearing, remove the wheel and
then the brake cover plate. This will expose the thin
lock-nut on the left-hand side of the axle. Remove this
nut and the lock washer that is under it. Place the wheel
over a pan, or paper, to catch the steel balls that will be-
released as a result of unscrewing the cone on the left-
hand side of the axle. Having unscrewed this cone, the
spindle, complete with the cone and lock-nut on the
right-hand side, can be withdrawn from the hub (from
the right-hand side of the hub).
‘Tf it is desired to remove the cups, it is first necessary

to remove the two dust caps that are lightly pressed into
the hub ends; when this has been done, the cups can be
pressed out from either end.

To Dismantle Wheel Bearing (Models G2MC, G3,
G3C, G4,'Gs, G80, Goo, GgoC and X)
To dismantle the bearings—having removed the wheel

from the machine—proceed as follows :
If the wheel is’a front wheel, remove the nut on the
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left-hand side of the centre solid. spindle, withdraw the
spindle and remove the brake cover plate. Slacken the
locking-ring B (Fig. 37) on the right-hand side of the hub,

and completely unscrew
the adjusting-ring A,
which will come away
with the locking-ring B.
Adished plate, felt washer
and a plain plate are then
free to be removed.

A spring ring will be
observed on the opposite
side of the hub, just under

Fis. ge Ware BEARING: the hub shell. Removal
(A) Anyustinc-Rinc. of this will permit the(B) Locxinc-Rine.

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

The hollow spindle, complete with rollers and cages and
one outer bearing ring, can then be pressed out of the hub
shell, from either end, leaving one outer bearing ring in
position. If desired, this remaining ring can then be
driven, or pressed, out.

To Assemble Wheel Bearing (Models G2, G2M
and G7)
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 occupies the same position as before, and the

- thin lock-nut must be fully tightened down on to it. Asa
guide to the correct position, the. distance from the face
of the lock-nut to the right-hand end of the axle should be
$2 in. on the front axle, and 3$ in. on the rear axle.

If the cups have been removed these should be pressed
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into position in the hub shell, and the dust caps
replaced.

Next, place ten steel balls in each cup, keeping them in
position with thick grease or vaseline. Then pass the
axle into the hub, from the right-hand side, and screw on
the left-hand cone until the adjustment 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 into the hub, and
the wheel is ready for fitting to the machine.

To Assemble Wheel Bearing (Models G2MC, G3,
G3C, G4, Gs, G80, Ggo, GgoC and X)
Tt will be noticed that the tracks for the rollers on the

hollow spindle are not evenly spaced. It is essential that
the longer end of the spindle is assembled in the hub so
that it is on the adjusting side (right-hand side of wheel).*

Thoroughly clean all parts as well as the interior of the
hub. Press one of the outer bearing rings into the plain
end of the hub so that the thinner end of the ring is in-
ward, and its position a little nearer the centre of the hub
than it normally occupies. ‘Take care, when pressing this
ring into the hub, that it is 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 until 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
closely to the outer bearing ring as is possible.

Press the second outer bearing ring (thinner edge
inwards), into the hub shell until there is about 35-in.
play in the bearings.

* Left-hand side for. post-war models.
a
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Replace the right-hand side felt-washer assembly,

followed 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 ready for fitting to the machine,

Brake Pedal and Rod Adjustment

The position of the rear-brake foot-pedal can be
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-
ment as described previously.

A finger-operated nut on the rear end of the rear-brake
rod provides a means of making minor adjustment to the
rear brake. This nut is locked in position by a spring
that encircles the brake rod. Note.—A spring is not
fitted on models G2, GaM 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 “Off” position. When making this adjustment it is
advisable to have the machine on the rear stand so that
it may be observed that the wheel is free to revolve when
the brake is “‘ Off ”.

Brake Shoe Adjustment (Models G2MC, G3, G3C,
G4, Gs, G80, Gogo, 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 expander to lie in such a position
that the leverage available is considerably reduced and
consequently the brake loses in efficiency. ‘T'o overcome
this difficulty, the brake shoes are fitted with detachable
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heel pads. As will be seen from Fig. 38, these fit in the
heel of each brake shoe and take the thrust of the brake
cam or expander.

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 ofeach pad. This will have the effect
of centralising the cam expander, thereby —
restoring the efficiency of the brake. When Sree Wi DE.
the wear is taken up in this manner, it is, racHapie Hem,
of course, necessary to slack out the brake- -
rod finger-nut adjustment, and to reset that adjustment to
suit the new position of the brake shoes.

The front brake shoes are also fitted with detachable
heel pads, thereby providing major adjustment for the
front brake.

Front Brake Adjustment

Models G2, G2M and G7.—Major adjustment of the
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 is locked in position by a nut. To
“take up” the front brake adjustment, this adjuster
should be unscrewed from the fork girder.

Model G2MC.—Major 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
mounted near the top end of the front brake rod.

Models G3, G3C, G4, G5, G8o, G90, Goo0C and X.—
Major adjustment of the front brake is made on the heel

ra
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pads in the brake shoes. Minor adjustment of the front
brake is made by the front brake cable adjuster.

To Remove the Outer Half of the Front Chaincase
(all Models except X)

The outer half of the front chaincase is retained to the
back half by a centre nut and an exterior metal band.
Between the metal band and the chaincase is a rubber
fillet, or packing strip. To take off the outer half of the
chaincase, it is necessary to remove the finger-adjusting
nut from the rear end of the rear-brake rod. The rear.
brake foot-pedal has to be fully depressed before the outer
half of the case can be taken away.

To replace, clean both sides of the outer half of the
case and also the outer face of the rear half of the case,
Place a line of liquid 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 case in
position.

Replace the centre washer and nut, and, when tighten-
ing the nut, move the outer half of the case, as necessary,
to make it register with the back half. Smear some more
liquid jointing compound round the edges of the case and
press the'rubber fillet in position, so that the two free ends
meet at the rear of the larger end of the case.

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

Replace the, rear-brake rod finger-adjusting nut, and
adjust its position.

Finally, after the jointing compound has set, remove the
inspection cap in the outer half of the case, and fill with
engine oil.
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Oil Leakage from Front Chaincase

A new type of rubber chaincase-band is now available
which is mushroom in section, with a narrow and a wide
groove for both the front and rear portions of the chain-
case. Where persistent oil leaks occur from this part of
the machine, the new type rubber case will provide the
remedy. ie

To Remove the Outer Half of the Front Chain-
case (Model X)

Remove the plated dome over the clutch. The front
half of the chaincase may be taken away if the rear-brake
foot-pedal is depressed. ;

Remove the complete clutch from the gearbox main-
shaft as follows : .

Unscrew the five clutch-spring adjusting nuts and
remove the spring pressure plate, complete with the five
clutch springs and the five clutch-spring cups. Extract
the clutch plain steel. plates and the clutch friction plates.
Unscrew the centre nut that secures the clutch hub to
the gearbox mainshaft, 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 metal
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 screwdriver and
then tap them flat. Unscrew the six fixing bolts and the
clutch case may be taken away. ;

Removal and replacement of the outer half of the case is
as described for other models. It is retained by a centre
fixing bolt and metal band.
“To refit the clutch :
“Show up to the clutch sprocket the clutch case and fit

vf
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the six fixing bolts, taking care that a tab washer is under
each two adjacent bolts. Screw the bolts right home and
then turn up the two ends of each tab washer, knocking
the turned-up ends close against one of the flats of each
bolt head,

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
this by replacing the plain metal washer, the spring washer,
and, finally, the nut. Make sure the nut is fully tightened.

Replace the four clutch plain steel plates and the three
clutch friction plates, taking care that each friction plate
has a plain plate on either side of it. Follow this by
replacing the spring pressure plate with the five clutch-
spring cups, and five clutch springs, and refit the five
clutch-spring adjusting nuts.

Screw these nuts right home as far as they will go, and
then slacken each, in turn, five complete revolutions.
Finally, replace the clutch plated dome with its six fixing
screws.

Front Chain Adjustment

To provide front chain adjustment, the gearbox hinges
on its lower fixing bolt, while the top fixing bolt can slide
in slots cut in the engine plates to allow the hinging
movement, This movement is controlled by an eyebolt,
which encircles the top fixing bolt, and the threaded end
of which passes through a block that is secured to the
right-side engine plate.

By altering the position of the eyebolt in the block, the
gearbox 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.
The gearbox must be swung backwards to tighten the chain.

The movement of the eyebolt in the block is controlled
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by two nuts that are threaded on it and are located on
either side of the block. ; ;

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

Rear Chain Adjustment

To provide rear chain adjustment, the tear wheel is
bodily moved in the frame. To provide this movement,
the rear-wheel axle is anchored in open-ended slotted fork
ends, and the movement is controlled by a bolt screwed
into each fork end. Each bolt impinges on the rear axle
and is locked in position by a nut. A collar is placed on
each bolt, between the nut and the fork end, to facilitate

ss to the nut, except on model X.
“To tighten the rear chain on models G2, G2M and G7,
slacken the nut on either side of the rear-wheel 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. Both 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 screw
it two or three turns towards the hexagon head of the bolt.
Screw each bolt farther into the fork end, in turn, until the
chain adjustment is correct, taking care to move each bolt
an equal distance. If the chain can whip, or move, about
in, to J in. as it is pressed up and down midway between
the sprockets, the adjustment is correct. — Finally, tighten
the wheel spindle nuts, re-check the whip and screw the

~
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nuts on the chain-adjusting bolts tightly down to the
fork ends.

Notes on Chain Adjustment
Before tightening the rear chain, the adjustment of the,

front chain should be checked, and, if attention is
necessary, this should be adjusted first. It should be
remembered that altering the adjustment of the front
chain affects the adjustment of the rear chain. Also.
that altering the adjustment of the rear chain will probably
upset the adjustment of the rear brake. ‘Therefore, after
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
position found. This is because chains never wear evenly,
and there is usually one position where the chain is tighter
than in any other.

When adjusting the rear chain care should be taken to
leave the rear wheel in correct alignment. When
correct, a piece of thin string stretched taut across both
wheels, about 4 in. from and parallel to the ground, should
just touch each tyre at both sides of the wheel centres.
Alternatively, a straight wooden batten, about 5 ft. long.
is handy to use for checking wheel alignment. This
should be applied, as in the case of string, parallel to and
about 4 in. from the ground.

The method of cleaning the rear chain is as described
on page 25, Chapter I.

Dynamo Chain Adjustment
The dynamo armature shaft is eccentric to the body of

the dynamo. Therefore, by partially revolving the
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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 driving 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,
G4, G8o, Ggo, GgoC and X, this boss is just under the
word “ Lucas’’, while on Models G2, G5 and G7 it is
under the letters ‘ D.V.R.’’)

To adjust the chain, remove the inspection cap from the
front-chain case and slacken the dynamo clamping bolt.
Rotate the dynamo, in a forward direction, until, by
passing a finger through the inspection cap orifice, it can
be felt the dynamo chain has a whip of about 4 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 remove the chain sprocket
from the dynamo armature shaft, it is absolutely essential to
hold the sprocket with a spanner, while loosening the sprocket
retaining nut. Before attempting to loosen the nut, it is
essential to remove the spring ring that encircles it, and the
lock washer next to the spring ring. here are two flats
on the boss 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.

Magneto Chain Adjustment

The magneto platform hinges on its rear fixing bolt,
and this provides movement to enable the magneto driving
chain to be adjusted. The whip of the driving chain
should be } in.
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To Remove the Dynamo

The following instructions apply to all Matchless
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 fixing the shock-
absorber spring, also the nut fixing dynamo-shaft sprocket.
Before attempting 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 flats 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 either 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. If the tommy bar for the box key is given a few
light taps, the nut (right-hand thread) should unscrew
without difficulty. The nut retaining shock-absorber
spring can now be unscrewed, also dynamo sprocket nut.
Both chains can ndw be removed. Raise the tab washers
on the three bolts fixing the rear portion of the chaincase
to the crankcase, with a chisel or old screwdriver, and
take out the fixing bolts. Disconnect cables attached to
dynamo and release dynamo clamp bolt situated between
engine plates. There is a slot in the engine plate to
allow screw retaining a chain-line locating plate ta, pass
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through this slot. Rotate dynamo until screw referred to
registers with the slot, and withdraw dynamo on the left
or driving side of the engine. :

As an alternative the dynamo can be removed from the
kick-starter side of the machine without disturbing the
clutch, by taking off the outer portion of the front chain-
case and removing the sprocket on the dynamo. The
sprocket can be dislodged with the tool as shown in Fig.
39. Next, remove the magneto chain cover and both the
magneto sprockets with the chain. Now take away the

ap
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Fic. 39.-Toou ror Removinc Sprockets FROM MAGNETO AND
Dynamo.

timing-gear cover (leaving cams in position). Unscrew
the left-side nut for the bottom gearbox bolt and with-
draw the boot on the right side of the machine; watch
that the bolt does not foul the oil pipe. Slack off the
top gearbox bolt, which will allow the gearbox to be
pulled backwards and permit the dynamo to be taken
away after releasing clamp bolts with cables attached to
dynamo.

Removing Engine Shock-absorber Nut

The hexagon on this nut is somewhat shallow on models
before xg50 and a tight-fitting ring spanner is required
for its removal. ‘To unscrew the nut (right-hand thread)
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rotate the engine against compression. Place the spanner
in position and tap the end with a hammer in a series of
light blows, and the nut will unscrew with comparative
ease. This method is preferable to pressure applied
on the spanner with the gear engaged. Fit the latest
type of nut if the hexagon is damaged.

GEARBOX AND CLUTCH

Burman four-speed gearboxes, foot-operated,to all models as follows : Perateds are Htted
250-c.c. model - . Lightweight, H.P.-tg50-c.c. model . . Mediumweight, CP-type.
500-c.c, model . . Mediumweight, C.P.-type.
990-c.c, model . . Heavyweight, B.A.P.-type.

Competition models use the C.P. type with low bottom
gears and have C,P.B.L. stamped on the gearbox. The
re eee between the standard and competition-
ype gearbox is confined to the main drivioe aera in driving gear and lay-

Note.—The mediumweight gearbox can be fitted to the
250-c.c, models if the engine plates and dynamo clamping
parts are exchanged at the same time.

Gearbox Lubrication

Some doubt usually exists as to type of lubricant to be
used for this part of the machine. The figures stamped
on the case cover of standard touring models indicate
the year of manufacture. All gearboxes made prior to
1947 are lubricated with light grease (fill 13 pints when
rebuilding), grades to be used are shown in the table for
lubrication. With grease-lubricated gearboxes a teacup-
ful of engine oil can be used with benefit, particularly’
during cold weather. On no account should grease be
used for lubricating gearboxes made from 1948 onwards.
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To Dismantle Gearbox
Gearbox internals can be removed with the gearbox

in its normal position.
If the main driving gear is to be withdrawn, begin by

dismantling the front chaincase to remove the clutch
complete. ‘To remove only the sliding gears, the clutch
can be left in position. -

Disconnect the clutch-cable gearbox end and remove
the foot-change lever and the neutral indicator. Un-
screw the nuts securing kick-starter case cover. Pull
away the cover with foot-change mechanism and. the
kick-starter. Remove the forked plunger and the 4-in.
steel ball. Unscrew the ratchet. pinion nut securing
spring with ratchet plate, the four nuts for kick-starter
case can now be withdrawn. Do not misplace the twelve
rollers (if fitted—some boxes use plain bush) for the
camshaft bearing.

Take out the pawl plug in the bottom of the gearbox
shell (this has a screwdriver slot) with its spring for pawl
in camshaft. Do not attempt to remove the gears with
the plug in position. The gears, with the exception
of main driving gear, with the layshaft and the camshaft
can now be taken out.

‘To dismantle completely, remove the clutch rear chain
and the nut securing the sprocket for rear chain with its
tab washer. The mainshaft comes out on the clutch
side of the gearbox. The main gear can now be pushed
out of its housing.

A ball bearing, used for the main gear, is retained by a
spring circlip and washers, behind it is the seal, a felt
ring for grease and a super-seal for the oil boxes.

To Reassemble Gears
Apply a little oil to the ball-race, replace the main

gear with a washer in the order removed, secure the circlip
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in position. Refit the main gear, spacing the washer
tab washer with a fixing nut, but do not fully tighten.
Insert the mainshaft through the main gear.

Assemble on the lJayshaft the free pinion (longest
splined end of shaft) and next the fixed pinion (com-
petition models have eighteen teeth, standard models
twenty teeth). Fit the sliding clutch followed by the
layshaft first gear and finally the layshaft third gear.
The layshaft with its gears goes back with the camshaft,
now hold the layshaft assembled in left hand, with the
small pinion to the left. ‘Take up the camshaft, with the
small pinion to the right, and engage the largest of the two
striker forks in the centre of the sliding clutch. Put the
mainshaft sliding gear (largest end to the left) on the
small striker fork; the whole assembly can now be
inserted in the gearbox shell. Fit the mainshaft large
free pinion to complete the gear assembly. At this stage
pack 12 pints of grease in the shell of the early type boxes,
Refill after every 1,000 miles with 2 oz. of grease,

Apply grease to retain the rollers (if fitted) on camshaft
when the kick-starter case is next fitted with its four
retaining nuts. Fit the ratchet pinion bush and the
ratchet pinion with the spring ratchet plate, which must
be firmly secured by its nut.

Refitting Foot-change Mechanism
This is “timed”, and must be replaced correctly to

ensure correct index of gears. The small pinion on the
camshaft is stamped with the letter “O”. To re-
assemble turn this pinion with a pair of pliers until “0”
is at nine o'clock or 270 degrees. Now examine the
sector which engages with this pinion and which is also
stamped with letter “O.”. Introduce the mechanism
with both the marks in mesh. Next insert the long
push-rod through the shaft (clutch end) leaving about
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2 in, exposed. Insert steel ball in the mainshaft (kick-
starter side) then the short plunger with the slot vertical.
Fit the return spring for the kick-starter crank and insert
spindle in case cover making sure that the inner end of
the spring engages with one of the slots milled in the
spindle. The crank.can now be temporarily fitted.
Wind up the crank, two complete turns, holding it so as

r

Fic. 40.—Gearsox Deraizs.
i ick- . (M). Kick-itch, (B) Main gear. Kick-starter shaft. (iy Maen aoe gear. (D) starter quadrant. | (N) Batches

Mainshaft gear. (E) Layshaft Pan Oo Ceo ratchet.
gear, (F) Second layshaft gear. ‘ OP) 6) catehropeanng
(G) First layshaft gear. (H) lever. ( h OP ting ples

ird layshaft gear. (J) Chain (T) -Mainshaft. | y:
neni (K) Boot pedal. (L) (W) Layshaft sliding clutch.
to prevent the spring unwinding. Replace the case so
as to locate the clutch-operating lever in the fork, and
engage the foot-change quadrant. Push home gently
and secure the case stud nuts. Re-position the kick-
Starter crank, the foot-change pedal with indicator and
the clutch cable. Fill later-type. boxes with 1 pint of

ngine oil.° Refit the rear chain to hold the sprocket and firmly
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tighten the nut for the rear-chain sprocket, making sure
to locate the tab washer. Replace the clutch and the
driving chain.

An exploded view of a gearbox, also applicable to pre-
war models, is shown in Fig. 40.

The H.P. type does not use a camshaft and small
pinion. A rocking lever, which is spring-loaded, is
utilised to move the gears as desired.

Replacing Broken Kick-starter Spring

Replacement springs are supplied tightly coiled, and
secured by wire to facilitate fitting. (Refer to details on
dismantling the gearbox.) With the kick-starter-case
cover removed, place the spring in position and cut the
wire, then follow the details for gearbox reassembly.

Gearbox Noise
With a tightly adjusted chain, or possibly during cold

weather, a high-pitch shriek, mostly in top gear, indicates
a dry main ball-race. This applies to grease-filled gear-
boxes.. To remedy, pour one teacupful of engine oil
into the gearbox, then lay the machine over on its left
side as far as it will go. The oil will then run into the
bearing without further trouble. Grinding noises that
develop are mostly due either to wear in the layshaft
bushes or in the small layshaft fixed pinion.

Gearbox Troubles after Prolonged Use

Gears 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
either to a damaged rocking pawl, quadrant engaging with
pawl, or, in the case of the H.P. box, a broken pawl spring.
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Should the trouble be confined to the top gear, the bush
for the mainshaft in the main gear may be protruding.
Movement on the kick-starter 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.

Noisy Gears after Prolonged Use

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

Clutch—All Models

The general arrangement is identical for both pre-war
and post-war models.

With fluid lubrication several pinions with brass bushes
were introduced and, therefore, for this type of gearbox
grease is not a suitable lubricant. For the Tg50 season,
five-spring clutches were fitted to the competition also
the 500-c.c. models. A clutch lay-out is shown in Fig.

I.‘ The presence of oil in the front chaincase does not
affect the clutch efficiency providing the oil level does not
exceed 4 in. from bottom of the filler orifice.

Fig. 41 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.A.P. type. The number of clutch friction plates
fitted is, however, different.

It is essential that there is about dg in. clearance between
the fork plunger B and the nose on the lever A, when the
clutch cable is fitted.
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Fic. 41.—C.uTcH_anp CLurcu-OperatiInc MECHANISM
(C.P.-Type GrARBOX).

(A) Clutch operatinglever. (B) (Q) Rivet for chainwheei andOperating plunger. (C) Ball. clutch case. (R) Cup for clutch(D) Thrust — rod. (E) Clutch spring. (S) Hard centre of springcentre. (F) Springpressureplate, pressure plate (not supplied(G) Plain steei clutch plate (thin). separate from plate). (T') Main-(H) Friction clutch plate (with shaft for gearbox. (V) Nut re-inserts). (J) Clutch case. (K) taining clutch centre to main-Roller for chainwheel bearing (24 shaft. (W) Washer (spring). (X)used). (L) Chainwheel. - (M) Washer (plain). (Y) WasherSpring. (N) Stud. (O) Washer (thick). (Z) Plain steel clutch(thin) for chainwheel bearing. (P) plate (thick).
Adjustment nut for. clutch spring.

Clutch-operating Lever Assembly and Adjustment
Fig. 42 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, G4, G5, G80, Goo, Goo
and X.

175-X-4 is the clutch-operating lever, and 66-X-7 is the
pin on which it hinges. 329-X is the fulcrum for the
lever, and this slides in the kick-starter-case cover, its
position being determined by the sleeve-nut, 331-X.

The fork, 330-X, transfers the pressure from the clutch-
operating lever, 175-X-4, through the ball, 67-X, to the
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clutch thrust-rod which passes through the centre of the
gearbox shaft.

Pressing the handle-bar chitch lever thus releases the
pressure on the clutch plain plates (G) and the clutch
friction plates (H)
(Fig. 43), and en-
ables the clutch
sprocket (L), to
revolve on its
bearing (K) with- } cS
out rotating the
clutch hub, which 67% 330% (
is secured to the G67 329X 331K 328x
mainshaft (T). Fic. 42-— GHARBOX CuTCH-OFERATING
Consequently no EVER PARTS. ;
power is transmitted to the rear wheel, and the clutch is
said to be “ out” or free.

On allowing the handlebar clutch lever to return to its
normal position so that the gearbox clutch-operating lever
(A) (Fig. 43) is free, the clutch thrust-rod (D), ball (C),
and fork (B), move to the right, under the influence of the

Fic. 43.—ILLUsTRATING CLUTCH OPERATION.
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pressure exerted by the clutch springs (F).of the spring pressure is thereby rine a to fe cine
spring pressure plate (E), and this forces the clutch plain
plates (G) tightly against the clutch friction plate (H)

so that the power transmitted by
the engine to the clutch sprocket
is transferred, via the clutch case
(J), to the friction plates (H), and
through them to the steel plates
(G), to the clutch hub, which
causes the mainshaft (T) to re-

Fic, 44.—Civutcn-Oper- vale.
ATING Mrcuanism Usep The clutch push-rod is ad-
on H.P,-T'ype Gzarrox. jCN Opcratha leven for aie by means of the adjusting

clutch. (B)Shortpush- © eeve-nut, 331-X (Fig. 42).
fod [Ste a (D) Altering the position of this
fori. ockenue sTeeve-nut will either increase or

lecrease the clear:the clutch-operating lever, 175-X-4, and the Siomgerete
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.

Fig. 44 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 on the thrust-rod B
on the long push-rod, which passes through the gearbox
mainshaft. Here, again, it is essential there is movement
between the operating lever and the thrust-rod, to the
extent of gsin. Screwed in the centre of the puis clutch
plate is a stud, locked by a nut. Alteration to the clutch
withdrawal mechanism can be effected by moving this stud
as required. See that the lock-nut is firmly secured.

Clutch Control

Due to wear on the inserts of the clutch friction plates,
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the plates will close up, increasing the effective length of
theclutch rod. While the clutch operating inner wire will
stretch and tend to neutralise this action, it is nevertheless
necessary from time to time to adjust the clearance between
lever and thrust rod to #s in., and to take up cable stretch.

Fig. 43 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 slip, 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.

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.A.P.-type gearboxes.
Screwing 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 effect.

Should clutch slip take place first check the operating
cable, which should have at least 4 in. free movement
at the handlebar end, Next examine the clutch-operating
lever, inside the kick-starter case through the screwed
cup, which should have 2 in. of free movement at top
of the lever. When new inserts have been fitted these

_ settle down quickly and have the effect of increasing the
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length of clutch push-rod. In such circumstances it is
possible for the clutch-operating lever to be pushed back
against its cover, partially holding out the clutch. Adjust-
ment of the push-rod length is effected as previously
described.

Slight clutch slip must be dealt with promptly, otherwise
damage can be caused to the withdrawal mechanism by
reason of the intense heat generated, which can also cause
clutch springs to partially collapse. If the . specified
free movement is made and slip persists, dismantle the
clutch and remove the glaze on the friction inserts with a
steel wire brush or with glass-paper, check the clutch
springs for free length (see “ Technical Data ”) and renew
them if their overall length has shortened by 4 in. or more.

Note.—The friction inserts protrude an equal amount
each side of steel plate. (See section on competition
models for acute clutch trouble.)

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—
$ in. to $ in. movement is allowed. If the trouble persists,
dismantle the clutch and wash the friction plates in paraffin.

A grating noise on engaging first gear denotes clutch
plates are sticky, Depressing the kickstarter with clutch:
lever out will free, or wash plates as described above.-
Buckled steel plates will also cause clutch drag,

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.
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Teledraulic forks will
fit heavyweight frames
(s00-c.c. models) for
machines made since
1935, as the head lug
and steering races are
the same as used on the
present-day models.
On the 250-c.c.
machines the head lug
is shorter to the extent
offin. The following
alterations are necess-
ary:— 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 be
driven either from rear
wheel or gearbox.

Note.—There is no
provision for speedo-

meter drive on 1938 Fig. 45—TELEDRAULIC Forks.
and 1 earboxes. .Fit ¢ in handle-bars, Connect controls to take § in. bar.

250- and 350-c.c. Models—Shorten the two top fork
cover-tubes to extent of $ in. Shorten fork stem, or use
distance piece $ in. wide. Use present-day front wheel
spindle. Arrange for speedometer drive, as with 500-C.c.
models, Suitable front guard with stays will be required
for both models.

oe

[By courtesy of “Motor Cycling’.
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Lubrication of Forks
A special light grade of oil is used in these forks, 64

oz. is filled to each fork tube, and, if leakage does aot
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,

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.
(3) Slider and damper tube assembly.

Fit top and bottom portions of fork cover tubes,
Fork tube assembly —Assemble parts used on the centre

fork tube in the following order: Leather washer ;
fork spring ; leather washer ; slider extension (unscrewed
end first) ; oil seal (leather side first); paper washer ;
bakelite bush (flanged end first); buffer 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 rod ; andinsert 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
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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 7 in. nut
is fitted to the rod.

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 bolt 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 avoid oil
leakage.

Fitting the Fork Tube Assembly

With all its fittings as previously described, 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-bolt.

Now fit the fork slider with damper tube assembled.
The oil 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 attach 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 fill 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
freely, 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.

L
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Tecunicat Data, 1938-39 Mopzis
INFLATION Pressures. (Approximate Ib. per square inch.)

Models. Front, Rear.
G2, G2M, G7. . : 16 18
G3, G5, G80 . . . 17 20
G2MC, G3C, Sa . . 20 24
Ggo, Goo . . . 20 24
x : 18 18

For riders of abnormal weight, or if a pillion passenger is
carried, increase the above pressures to the extent of 2 Ib.

Top Gear Ratios
Engine

Sprocket
Model. Top Gear. Teeth.

. Standard F z 6-25 16

. Competition . 3 6°56 16

. Standard P F 555 19
350-c.c. Competition . . O17 16
500-c.c. Standard re F 50 21
500-c.c. S/C ‘ . . 5:52 19
500-c.c. Competition . . 5°52 19
ggo-c.c. Solo : : : 4°53 24
ggo-c.c, S/C . . 4:94 22

Note-—The gearbox sprockets for the 350-c.c. models used
on the Competition machines are of a different pitch to those
used on the Standard models,

INTERMEDIATE. RATIOS
Gearbox Type. Top. Third. Second. First.

- 8 I 14 r97 297
a ‘ I 1:28 1°76 2:67

Competition. I I'§1 2°08 3°16
A.P. (four-speed) -. 5 1°26 157 2°67

To determine actual ratios, multiply top-gear ratio with
figures given in the above table.

HP.
CP.
CP.
B.

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 159. Lighter fork springs of the
three-rate type were used for the 1947 models, with buffer
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springs fitted immediately behind the bottom steel bush.’
These additional springs will prevent the forks extending
when the front wheel leaves the ground during cross-
country runs. Lubrication details are given on page
160.

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.

If 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. Ensure there is 10 oz. of oil of the recommended
type (see page 208) 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 fluid. With the drain plugs removed, turn
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 (1948 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 bolts with rubber sealing
rings are employed, dispensing with the above treatment ;
these can be fitted to 1948-type forks.
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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 10} oz.

Oil Leaks
A super seal is fitted to each fork slider. Oil leakage

above 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 facilitating removal and access to
the oil seal.

Forks for Sidecar Work
Solo-type springs, as fitted to 1947-8-9 models, are

not suitable for sidecar work. Replace these with springs
of 1945-1946 or W.D. type and fit an alloy distance piece
2 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 stiffen
fork motion. Distance pieces are obtainable from the
makers of the machine.

Note—A steering damper (obtainable from the makers)
is usually required when a sidecar is attached.

Attaching a Sidecar
Owners who intend to attach a sidecar to post-war

models should refer to details given above for alteration to
fork 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 soo-c.c. models has 21
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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, S8.W.z, who are
sidecar specialists for Matchless machines.

Spring-frame Models
The general arrangement is shown in Fig. 46, which is

self-explanatory. Lubrication for the hinge bearings is

MAIN FRAME
LEFT Loop

MAIN FRAMERIGHT LOOP athe
SUPPORT

OIL FLING PLUG

‘TOP PIVOT BODY

‘TOP COVER TUBE,

SORTOM COVER
TUBE

CARRIER RING FOR
DAMPER BOTTOM TUBE

BOTTOM PIVOT
BOLT NUT

FORK END

PROJECTION FOR CAM

LOCK NUT

FORK HINGE oo BOTTOM PIVOT SOY
BEARINGS, PIVOT BOLT FORK END

Fic. 46.—Rrar SpruNG Frame snp “ Tsrepravuric ” Lees.
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effected by removing the screw in the end cap. The oil
content is 1} oz. (42-6 ¢.c.); heavy oil is the most suitable
and should be injected into reservoir, the screw hole
serving as a level.

Rear Frame Legs

The construction is shown in Fig. 47. The use of a
grade and quantity of oil recommended by makers is
most important. A heavy oil, or amounts in excess
of those recommended, will damage the oil seals (see
“ Lubrication Chart ”’).

In consequence, it is equally important to avoid
“topping up”. If the correct amount of oil is used
and leakage does not take place, additional oil is not
required,

Checking the Oil Content

Deal with each leg in turn by removing both the top
and bottom pivot bolts, note the spacing washer for the
top bolt.

Place the leg vertically in a vice securing the bottom
end (do not grip too tightly). By using a hook spanner
release only the serrated ring above bottom pivot.

Reverse the leg in the vice and unscrew the body by
hand. The serrated ring can now be removed with its
dowel pin-(ensure this is not misplaced) and the oil
content will be exposed. Remove the cover tube with
its steel seating washer, the spring and the second cover
tube. If the oil content is to be checked, remove the top
pivot body frdém the vice and pour the oil into a graduated
glass. When the oil ceases to flow, remove the screwed
filler plug, hold the alloy damper tube in one hand and
pump the steel tube several times to eject the residue of
the oil.

To assemble, reverse the foregoing instructions, then
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TOP PIVOT BODY
RUBBER BUSH
METAL SPACER
BOLT FOR TOP.
PIVOT BODY —

COMPOSITION
WASHER

FIBRE WASHER

PLUG FOR
FILLING ORIFICE

TOP TUBE FOR
DAMPER

SUSPENSIONby

Sig SPRING
ee

Se
ieeescan E>

SCREWED CAP
7 SECURING

OIL SEAL
OiL SEAL

PLASTIC BUSH AND
AUXILIARY OIL SEAL

SHUTTLE

PISTON FOR
TOP DAMPER
TUBE

BOTTOM TUBE
FOR DAMPER

SPRING SEATING
METAL WASHER

ARRIER RINGFeo TO BOTTOM
QOAMPER. TUBE BY
DOWEL PIN

DOWEL PIN. LOCATING
CARRIER RING ON
BOTTOM DAMPER
TUBE
BOTTOM PIVOT BODY

FIBRE WASHER UNDER
BOTTOM DAMPER TUBE

RUBBER BUSH

METAL SPACER:

BOLT FOR BOTTOM
PIVOT BODY

Fic. 47.— Guost ” View or Rear Frame ‘‘ TELepravcic ”
Lec.
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with the leg again vertical in a vice (top pivot uppermost)
refill through the filler plug into the damper chamber
12 oz. (50 c.c.) of the specified oil.

To Replace Oil Seal

Dismantle one fork leg, as described for checking the
oil content, as far as removing cover tubes and spring.
For further dismantling, a peg spanner will be needed to
unscrew the cap retaining oil seal. With the cap removed,
the top tube for damper with the piston, the shuttle, the
bush and the oil seal, can be “ jerked out” of the alloy
tube.

It will be observed that the top tube for damper has a
highly polished, smooth surface. Particular care should
be taken to avoid damage or bruises when securing the
tube in order to unscrew the piston. If the inner surface
of the tube is damaged the oil seal will also receive
damage, and oil leakage will ensue. After unscrewing
the piston, the shuttle, the shuttle pin, the bush and oil
seal can be taken off.

Two alterations were made for this assembly, the solid
plastic bush was discarded, and in its place a divided bush
with auxiliary oil ring was used,

The cap or screwed washer securing the oil seal was
modified by incorporating a spigot to support the oil
seal.

Before refitting a new oil seal, wrap a short length of
steel foil round the threaded portion of the top damper
tube to prevent damage to the oil seal when passing it
over the thred¢ded end. Reverse this sequence to assemble.

The clearance between the shuttle and the piston
head should be 0-020 in.-o-030 in., a fan washer is fitted
in the recess for piston to give correct location.

Note—The rear frame springs used are designed to
give the maximum comfort for solo use. These springs
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can close up under an abnormal road surface without
damage. Oil-resisting rubber buffers are supplied to
neutralise bumping; alternatively, fit stronger springs
if the pillion and pannier equipment are frequently
used.

The spring-frame attachment can be fitted only to
machines made from 1949 onwards as, apart from a
complete new rear frame portion, a new rear wheel is also
required as a wider hub is used on the spring-frame
models.

Front Forks :

For modifications see page 163.
Where stiff fork motion or jamming of forks is found,

and the machine has not received damage resulting in a
bent tube, stiffness is due to tight plastic bushes which
sometimes swell or expand. To rectify, dismantle the
fork legs and ease the internal diameter of the bushes to
give free movement, oil and replace.

Changing Fork Springs

A quick and easy method of exposing the fork springs
is shown in Fig. 48. A long bolt, to fit the fork inner
tubes, is required to drive out each tube in turn after
first removing the two top bolts in the handlebar lug and
releasing the nuts (or bolts) on the fork crown which
clamp the inner tubes. Fork springs rarely collapse or
close up, always check the overall length from technical
data before replacing them.

Steering-head Adjustment

The steering-head races are of the self-aligning type.
Correct adjustment must be maintained to avoid
“ pitting” on the ball track, by movement in the head-
race bearing. ‘Io check the adjustment, raise the front
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wheel clear of the ground with a support under crankcase.
Grasping the front guard with the right hand, place the
fingers of the left hand at the rear of both the handlebar

Fic. 48.—-CuHancinc Forx Sprincs.
Fork springs rarely collapse or close-up, but check overall length(Technical Data”) before replacing them,

lug and the frame. If movement can be felt with the left
hand when the front-wheel assembly is raised (see Fig,
49) the bearing is loose. :

To adjust, slack off the steering damper (if fitted) and
release the top nut on the fork stem. Screw down the
bottom nut until movement disappears, leaving the front
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Fic. 49.—CHECKING STEERING-HEAD ADJUSTMENT.
To check adjustment grasp machine as shown and raise front wheelclear of the ground, Should movement be felt by the left hand the

bearing is loose.
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assembly free to move. Retighten the top nut securely
and replace the damper.

Fork Spring Noise
Occasionally one or both fork springs will vibrate in

sympathy with a slight engine period. To eliminate
this check that the engine, the frame and the gearbox
bolts are secure.

A loose steering-head beating or engine-steady stay
(on 500-c.c. models) will have the same effect. Should
no benefit result after adjustment ensure that both ends
of the fork springs are at right angles to the axis of the
spring to prevent spring buckle, which brings the spring
affected close to its casing. To remedy spring buckle
the end of the spring should be ground to correct this,
or replace the spring if facilities for grinding are not
available.

Wheel Bearings
An exploded view of wheel bearings is shown in Fig. so.

The front-wheel bearing arrangement is common to
all teledraulic fork models. Adjustment for rear-wheel
bearing on models made before 1949 is described on
page 135. On models made in 1949/50 the single-piece
hollow spindle is superseded by the built-up arrange-
ment as illustrated. The rear wheel of the 1949 or 1950
models is not interchangeable with earlier models, in these
new models the wheel is built off centre, with engine
moved to permit the use of 4:00 x 19 rear tyre.

To Remove Front Wheel
A short centre stand is fitted for ease in use, therefore

packing such as a piece of wood 1 in. thick is needed
under the centre stand when used for wheel removal.

Disconnect the front-brake cable and let down the
front stand, which must not be perfectly vertical.

Bas

2
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Fic. 50.—ExPANDED View or Hus BzarInc CompoNENrTs.
Bottom, Rear BEaRIncs,Top, Front Brarinc.

Cirelip, .
Washer, metal, outside oil seal,

3. Oil seal. . |
4 Spacing collar, encircling oil

5.

6.

17.

x18.

seal.
Washer, metal, between oil

seal and taper bearing.
Outer races (2 off). Centre

spindle. Rollers in cages
(2 sets), .

Washer, metal, between oil
seal and taper bearing.

. Oil seal,

. Cup, housing, for oil scal.
10. Adj i
Il,

12,

13,

4:

15.

16,

djusting ring,
Lock-nut, for adjusting ring.
Cirelip.

Washer, metal, outside oil seal.
Oil seal.
Spacing collar encircling oil

seal,
Washer, metal, between oil

seal and spacer,
Spacer, between oil seal

washer and taper bearing.
Taper bearing (outer cup,

cage for rollers and rollers).!

19.

20.

21.

22.

23.

24.

25.
26.
27.

28.

20,

30.

3.

32.

Spacer, between bearings.
Taper bearing (outer cup,

cage for rollers and rollers).
Spacer, between oil seal

washer and taper bearing.
Washer, metal, between oil

seal and spacer.
Oil seal,
Cup, housing, for oil seal.
Adjusting ring. .
Lock-nut, for adjusting ring.
Nut, external, for rear-wheel

spindle,
Bush, for rear-wheel spindle

(fits in fork end).
Keyway, to accommodate

key locking cam to rear-
wheel spindle.

Rear-wheel solid centre
spindle,

Keyway, to accommodate key
locking cam to rear-wheel
spindle. .

Bush, for rear-wheel spindle
(fits in fork end).

. Nut, external, for rear-wheel
spindle,
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Remove the brake anchor from the forks and release
the nut on the left side of the spindle. ‘Take away the
four nuts retaining fork-slider caps. (Note.—These
caps must be refitted in their original positions.) The
wheel can now be removed. The wheel is replaced in
reverse order.

Removing Rear Wheel of Spring-frame Models
With packing under the centre stand, disconnect the

detachable portion of the rear guard (two rearmost bolts)
and also the rear-lamp connection.

Unscrew the knurled knob on the brake rod, depress
pedal to disconnect and remove the rear-chain connecting
link.

Unscrew the speedo cable gland nut and withdraw
the cable. Slacken the nut securing the speedo drive,
then release the rear axle nuts. With a suitable spanner
on the hexagon body of adjusting cam, rotate the body,
causing the wheel to move in forward position.

Tilt the rear wheel to the right to clear the brake anchor
plate from its stud, then withdraw the wheel.

To refit the wheel, reverse this sequence, but leave the
speedo drive nut loose until the cable has been refitted
and both axle nuts have been tightened.

Note.—To exclude water pack the speedo drive with
H.T.MLP. grease before refitting. .

To Adjust Wheel Bearings
Details given for earlier models apply to post-war

models.

Brake-shoe Adjustment

Details given on page 139 apply to models made from
1948 onwards. For earlier models the brake-lining wear
is taken up by changing the position of the thrust piece as
shown in Fig. 51.
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Special Tools

A set of service tools, supplied by the makers, are
invaluable to Service depots and to owners who execute
their own repairs. For motor-cycle clubs with numerous
Matchless members, a collective purchase of these tools
for loan is worthy of consideration. These tools are
shown in Fig. 52.

Fie. 51,—ApJUSTMENT oF Brake-Lintnc Wear BY CHANGING
Position or Turust Prace.

The use of the fork-tube draw bolts will facilitate front-
fork service.

De-rusting Fuel-tank Interior
All Matchless fuel tanks are of the steel welded type.

On ex-W.D. models which have been exposed to inclement
weather without a filler cap being in place, or when alcohol
fuels with water content have been used, a formation
of rust may possibly occur. Periodic fuel stoppage due
to this can be rectified by the following treatment.

A small supply of strong commercial ortho-phosphoric
acid is required. Use two parts water (hot if possible)
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with one part acid. Plug the petrol-tap holes, then
pour the fluid into the tank arid leave it for 10-30 minutes,
according to the degree of rust formation. Pour out acid,
rinse the interior several times with water and allow tank

P Sy peecepacni

Fic. 32.—Worxsnor Servick Too. Kir.

Tools shown, from left to right : (Tep row) Peg spanner for screwed
cap (reat legs); Hub-adjusting ring spanner; Flywheel scparating
tool; Timing-side shaft-locating tool; Split bush for oil replacement ;
(Second row) Chain sprocket grip; Valve guide drift; Big-end lapping
tool; Timing pinion withdrawing tool; Fork inner tube removing
and refitting tool; (Third row) Washer for exhaust-valve-positioning
tool; ‘Tappet guide extractor; Guide bush for rear leg oil scal;
(Fourth row) Valve-guide positioning took; Valve-spring compressor
standard models ; Frame leg clamp for piston ; (Fifth row) Serrated ring
spanner (rear legs) ; (Bottom) Fiywhcel nut sprocket spanners and bar.

to dry thoroughly. The acid can be retained for further
use if desired.

Note.—Phosphoric acid has a corrosive action on clothes,
and hands should be rinsed after contact.

CHAPTER VUI

MATCHLESS ENGINES FITTED TO OTHER
MOTOR CYCLES AND THE MORGAN
THREE-WHEELER

ATCHLESS engines have been used as the power unit in
DW recov. 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.

Coventry Eacie, 1938
Model. Engine. Type.
Pso/t 498 O.H.V. 38G8o
Ps50/2 498 O.H.LV. 38G8o
P3s/t 347 O-HLY. 38G3
P3s/2 347 O.TLV. 38G3
P2s/1 246 O.H.V. 38G2M
P25/2 246 O.HLV. 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.

O.K. SUPREME 1939
Model. Engine. Type.
BA/39 349 O.HLV. 38G3 (Coil ignition)
JA/39 349 O.H.V. 38G3 (S/c machine)
GA/39 349O.H.V. 3064
HA/39 498 O.H.V. 39Go0
CA/39 349 O.H.V. — 38G3 (Magneto ignitibape > BS ony. Ae gneto ignition)

M 177
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Technical details given for the 1939 and 1938 Matchless
engines in Chapter V are applicable to the above engines.

O.E.C. MacHINEs 1938
Model. Engine. Type.

250 Ensign 246 O.HLV. 37G27
350 Cadet 347.0.H.V. 37G3
goo Commander 498 O.H.V. 37G8o0

O.E.C. 1939 MopDELs
Model. Engine. Type.

390.E.C.-26 - 347 O.HLYV. 39G3
390.E.C,-G4 347 O.HLY. 39G4
390.E.C.-8 498 O.H.V, 39G80
390.E.C.-Go 498 O.H.LV. 39G90

Refer to technical details for 1938 and 1939 Matchless
engines in Chapter V.

MORGAN THREE-WHEELERS

Three types of Matchless engines were supplied to the
makers of the Morgan three-wheeler :

Model M.X. —ggo Side-Valve Watercooled.
Model M.X.2—990 O.H.V. Aircooled.
Model M.X.4—g90 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.

Model M.X. (Side-Valve Watercooled)—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
connecting-rods were used on the side-valve models, and
service details given for the 1933 Matchless models apply.

Model M.X.2. (O.H.V. Aircooled).—This engine
developed 39:1 b.h.p. at 4,200 r.p.m.* The standard

ENGINES FITTED TO OTHER MACHINES 179

compression ratio was 6-2, and a few engines 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 machined in the crown for
the valves.

' Note.—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. Watercooled).—This is ‘the
best engine of the three; it developed 41-2 b.h.p. at
4,200 r.p.m., and was delightfully smooth with a high
maximum speed. Owing to the similarity of the crank-
case assembly, the three types are described: as a whole.

Lubrication

This is basically the same as in the 1933 Matchless
models. Oilis pumped from a 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 screw mounted in a crosshead on the
cylinder-head. Normal setting is half a turn open from
the fully shut-off position.

Poor delivery to the O.H.V. gear is usually due to wear
on the oil-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.

Heavy Oil Consumption—see details for 1933 and 1939
big-twin models (pages 15 and 77).

Oil Leaks

If this takes place from the rocker-box, replace the felt
sealing rings for the rocker-shaft. Felt wicks to meter
the oil passages are fitted in the oil passages for the
rocker-box ; renew these at the same time. These wicks
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are retained by pins or small “ nails ’’ without heads, and
the dissimilarity in material will identify these pins.

Leakage from Push-Rod Tubes—This can be caused
by:

(t) Bad sealing rings.
(2) Abnormal crankcase ptessure due to (a2) worn

rings or cylinder, or (4). crankcase release inoperative.

If the foregoing are in order, ensure that the holes in
the tappet guides are not obstructed, thus preventing oil
from draining into the crankcase. Early. engines had
rubber sealing rings for the centre of the push-rod tubes ;
replace these with the latest type made from cork.

Side-valve engines are rarely affected with oil leaks.
Warning.—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.
The trigger levers for the side-valve and O.H.V. are not
identical on the cam contour. Owing to the lost motion
that can occur with ordinary Bowden cable, “ Bowdenex ”
cable should be used to increase the efficiency of the valve
lifter.

Engine Service

The positions of the cylinders described below are as
from the driver's seat, ze., left hand or right hand.

Refer ‘to details given for the 1933 and 1939 big-twin
engines for normal renewals.

To Reassemble Timing Gear

Assuming the cam wheel and small pinion have been
removed, proceed as follows :
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Rotate engine until crankpin 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’clock or 180 degrees, again ensure that the flywheels 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 182).

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
is used to time the left-hand cylinder.

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 #s 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 wheel-spoke, or piece of stiff wire,
through the sparking-plug hole and make a mark on the
spoke 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.
Insert a thin piece 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. —
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TecunicaL Data ror Morcan ENGINES
Side-
Valve. O.ELY.

Valve Timing (with 0-016 in. tappet
clearance)

Inlet opens before T.D.C. ‘ 16° 22°
Inlet closes after B.D.C. : §2° 60°
Exhaust opens before B.D.C.. 58° 56°
Exhaust closes after T.D.C. 3 12° 23°

Ignition Timing.
Piston position before T.D.C.,

control lever fully advanced . in. $ in,

Carburetter.
Main jet size. ‘ ‘ . 140 180
Needle position ‘ . . No.3 No. 3
Throttle slide . ‘ . . 6/4 ° 29/4

Note——Technical data for Matchless type engines
fitted to Morgan three-wheelers apply also to O.H.V.
engines used with the Brough Superior machines.

For side-valve models refer to details for model 39 X,
pages 97~98.

CHAPTER IX

ELECTRICAL SECTION

ACHINES with magneto ignition are fitted with Lucas
Meaectticat equipment; those with coil ignition have
Miller equipment.

On models fitted with compensated voltage control 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.

If the dynamo output is not satisfactory, have the
voltage control unit checked before attempting to remove
the dynamo.

Dynamo

Before removing the dynamo cover for any reason, dis-
connect the positive wire from the battery, otherwise there
is a danger of reversing the polarity of the dynamo or
short-circuiting the battery, either of which might cause
serious damage.

Occasionally examine the dynamo brushes. They can
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
brushes are dirty or greasy, clean them with a cloth
moistened with petrol. Replace the brushes in their
original position.

183
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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
complete sets.

Magneto

Occasionally 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
removal 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, clean 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
separated and measure the gap. The gap should be
o-o12 in. A gauge this thickness is a part of the magneto
spanner. The gauge should just pass between the
points without any binding or slackness. If necessary,
adjust the gap by slackening the lock-nut on the adjustable
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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 other,
which is adjustable, is screwed into a brass block in the
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centre of the contact breaker. To decrease the gap
between the points this adjustable point is unscrewed.

It is essential the rocker arm of the ring-cam type of
contact breaker is quite free. If its movement appears
to be sluggish, 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,
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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.
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Coil Ignition Contact Breaker
The gap should be 0-018 in. and a gauge this thickness

should just pass between the points without any binding
or slackness. If necessary, adjust the gap by slackening
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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
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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

TZ 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 reliability their keyword. It 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 claimed. 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’,
and usually the time taken to cover the course is not
seriously taken into account. However, there are one or
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two exceptions. The rider should have time, during the
event, for instance, whilst waiting at the start 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 Days) type.

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, 350-C.c. 500-¢.c,
O51 58 to 63:1 5°4 to 58:1

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 cylinder is re-
bored, there should be an extra clearance over the standard
size, to the extent of 0-001 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-
springs, which should be checked each time the cylinder-
head is removed. Inner spring has a “‘ free” length of
13% in. and the outer 27; in. Fit new ones when they
have closed up } in. or more.
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Make sure the oil passages in the cylinder-head are
free when the cylinder-head has been cleaned out, by
squirting paraffin 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 oil-holes in the guide. Valve-
guides should protrude outside the head to the extent of
4 in. 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
350-c.c. valves are dissimilar in size, but on the 500-c.c,
models both valves are the same size, but made from
different material. It is essential that the valves for the
500-c.c, models are replaced correctly. These valves
are either marked by etching on the valvechead or stamped
on the top of the stem above the collet grooves, either
INLET of 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
should have a smooth finish, 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
piece 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
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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 0-003 in. to 0-004 in. for each 1 in. in
cylinder bore size.

Compression Plate

For “ plonking”’ tactics, a compression plate, obtain-
able from the makers, can be fitted between the cylinder
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 6-3 to 5-8 to x.

On the 500-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
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this type of plate will increase the compression ratio from
5°9 to 7-24 to 1, which is really a 50% petrol and 50%
benzole ratio ; unfortunately this is not now available.

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

Before replacing the carburetter, take it to pieces and
clean out the pilot passages (see Fig. 27); also check the
flange on the carburetter body by placing on it a straight-
edge or rule. If it is buckled, file it flat before reassem-
bling the jet-block.

The illustration of the carburetter (Fig. 60) shows a
hole drilled in the outlet, which may interest owners of
ex-W.D. machines. This hole (No. 9) was used to
prevent petrol entering the engine when the petrol-taps
were left on, with the machine on the,stand. The hole
should be sealed with a metal plug of suitable size, with a
force fit, and do not overlook the petrol taps when the
machine is parked on the stand. :

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 is again stressed. If it is 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 properly, it should be possible to
make the engine run unevenly or “ rich”, by screwing
hame the regulating screw.

Fig. 60 is a carburctter of the Army type. 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-

COMPETITION AND RACING 197

Fic. 60.—CAaARBURETTER JET BARREL OR CHOKE.
Showing pilot-, main-, and needle-jets. (1) Air tube. (2) Jet needle.(3) Upper pertion of the jet barrel or choke. (4) Mixing body.

(5) Flange. (6) Air balance passage (pilot by-pass). (7) Direction of
gas flow to inlet port of engine. (8) Pilot outlet (passage to inlet
port for mixture provided by pilot-jet). (9) and (10) Drain passage
for unvaporised petrol. (11) Threaded hole, to accommodate pilot-
jet air adjusting screw, the far end of which communicates with
the passages 8, 13 and 14. (12) Enlarged end of pilot-jet. This
is drilled in the jet barrel or choke. (13) Passage to conduct air to
pilot-jet mixing chamber. (Also feeds air to the pilot-jet air adjusting
or metering screw.) (14) Passage for petrol supplied to pilot-jet:
this is drilled in the jet barrel, or choke, and its lower end is below the
level of petrol in the float chamber. Suction on the pilot-jet causes
petrol to rise in this passage and pass through the pilot-jet. (15) Main-
Jet. (16) Needle-jet. (17) Lower (tapered) end of the jet taper
needle. (18) Lower portion of the jet barrel, or choke. (19) Thread
for mixing chamber union nut. (20) Passage to conduct air to the
needle-jet well and also to the pilot-jet mixing chamber (W.D. type
only). (21) Direction of main air flow through choke of carburetter.
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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 sealed 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
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 both
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 0-018 in. to 0-020 in,
(3) Start engine on stand.
(4) Retard ignition lever about one-eighth of its movement.
(5) Let engine idle by closing back throttle.

If the pilot is correctly set, the slow running should be
positive. Retard the ignition lever fully, and the engine
should continue to idle at a slower speed. If the engine stops,
re-start and re-set the regulating screw by screwing in the
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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
desired 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 any “ spitting
back’. With this setting the rider can rest assured that he will
be able to drive at very slow speeds, without “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 is actually in motion. It is in these circum-
stances that time is wasted on this adjustment. It 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 needle.
Usually (on civilian models) this is secured in the second notch
from the top of the needle. For maximum power, if petrol
consumption is not taken into account, place the needle in the
third notch from the top.

Forks

Girder-type fork-links can be altered to either increase
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
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
givea sluggish movement. If the damper is not efficient a
solution of powdered resin and’ methylated spirit (1% of
resin only) lightly brushed on the friction discs will
improve its efficiency. Ovality 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.
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Mudguard and Tyre Clearance
In 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
facilities can move the rear mudguard 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
mud to be thrown over 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 tyre 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. is 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.

Insulating tape completely covering the porcelain of
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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 crankcase release
in a water-splash. A piece of petrol-proof 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 H.T. cable
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
load.

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 both
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

0
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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

Apart from tuning the engine in the normal way by
polishing ports, etc., the easiest method of increasing the
engine efficiency is to raise the effective compression
ratio by using a high-compression piston, on assumption
that special fuels are available (see paragraph “‘ Special
Fuels”).

Other special parts are not available, but with good
workshop facilities certain alterations can’ be effected
which are not normally used by the makers but which
will give good results if owners are prepared to adapt in
nature of experiment.

Increasing the size of inlet valve by # in. by blending
out the port will increase the volumetric efficiency,
together with the use of a larger-bore carburetter of the
T.T. 10 type. x

For 350 ¢.c. O.H.V. a suitable bore size is rz in. and up
to 1; in. for the sooc.c, O.H.V. The size of inlet valve is
limited by its proximity to the cylinder barrel. Obviously
the inlet port should match up with carburetter bore with
a perfect flow tube devoid of abrupt changes in diameter.

Valve lift can be also increased by reducing the base
circle of each cam by #y in. radius. With this modifica-,
tion the valve and the tappet motion must be carefully
checked to* prevent bent push-rods and other damage.
The valve lifter, if fitted iri the crankcase, will need
grinding to. allow the exhaust tappet to sit on the base
circle-of the cam. The exhaust-pipe length is important
for O.H.V. models, 48 in. measured on inside bend with
pliable wire is best suited for these engines. Overseas
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riders have used a megaphone 14 in. long 4 in. throat
diameter with beneficial results. A sparking plug with
a high heat factor is essential when engine efficiency has
been increased.

Note.—High-lift cams are used on competition models
for 1951, and these can be fitted to earlier type engines.

1950 Competition Models
Alloy cylinders and cylinder-heads are fitted to these

models. In place of base stud to secure cylinder barrel
four long studs with sleeve nuts passing through cylinder-
head, secure both the cylinder and head.

These new parts cannot be fitted to earlier models on
account of the crankcase drilling for cylinder studs.

This engine is ideal for scrambles or short circuit
racing and, with high-compression piston fitted, normal
compression ratios are identical to standard engines.

A ground joint for the cylinder and the head in place of
the normal gasket is used. ‘Top engine service is straight-
forward, and details for the standard engines apply.
The long-reach sparking plugs used in this engine can
seize in threads if graphite grease is not applied on them
from time to time.

Two types of piston are available for the 350-c.c.
models—Type M.123, compression ratio 8-18 to 1, and
Type M.125, compression ratio 10-09 to 1 (a compression
plate & in. thick will reduce the ratio to 8-14 to 1),
Piston type M.123 is suitable for 50% benzole and 50%
No. 1 fuel, and although the M.125 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.
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An old cylinder sectioned can be used to check the
connecting-rod alignment (see Fig. 61) when these special
pistons are fittéd, which will help in the search for more
power and speed.

Special cams are not sold, but the standard valve timing

y VLLETEESeZ
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Fre, 61.—CHEcKING ConNectiInc-Rop ALIGNMENT
ustnc OLD CYLINDER.

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 closes 67° Inlet valve closes 63°
A.B.D.C. A.B.D.C,

Readings taken with 0-016 in. tappet clearance.
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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
carefully 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
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,
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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 100% 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
12to 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
petrol-tank filler-cap is fy in., and must be free from
obstruction to permit fuel to flow freely to the carburetter.

TABLE OF SPECIAL FUELS

Compression Ratio. Fuel.

350-c.c. O.H.V. 9:5 -1 | Methanol 60%, Benzole
20%, Pool 20%

” 99 7°53 -1 | Petrol 85 octane
soo-c.c. O.H.V. 4:24-1 ] Pool 90%, Benzole 10% °

” o 8-9 -1 | Petrol 50%, Benzole 50%

Note.—For higher ratios on O.H.V. ‘models use methanol
90 per cent., benzole 10 per cent.

When using methanol-base fuels the main jet must be
increased by 100-150 per cent. of the petrol jet size. In
addition, the needle jet must also be opened out to
o113 in. for O.H.V. engines.

RECOMMENDED SPARKING-PLUGS

18-mm. type: K.L.G. M.80; K.L.G. 356.
14-mm. type: K.L.G. F.7o; K.L.G. 583.

If the cylinder barrel is reduced in overall length to
. increase the compression ratio, the permissible reduction
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in length 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 is
mentioned in the event of the cylinder being shortened
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. - .

The use of a 21-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
go round bends nicely, and will have a tendency to go
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
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attention to the control-lever fulerum 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.

RECOMMENDED LUBRICANTS FOR MATCHLESS
MOTOR CYCLES

For ENGINE Lusrication IN SumMER: Mobiloil D
(SAE-60); Triple Shell (SAE-50); Essolube “ Racer”
(SAE-60); Price’s Energol 60 (SAE-60); Castrol
“ Grand Prix” (SAE-60).

For ENGINE LusricaTION IN WINTER? Mobiloil A
(SAE-30); Double Shell (SAE-30); Essolttbe 30 (SAE-
30); Price’s Energol 30 (SAE-30); Castrol XL (SAE-30).

For Grarsox Luprication: Mobiloil D (SAE-60);
Triple Shell (SAE-so0); Essolube 50 (SAE~s0); Price’s
Energol 60 (SAE-60); Castrol Grand Prix (SAE-6o).

For Hus LusricaTIon AND ALL FRAME Parts USING
GreasE: Mobilgrease No. 2; Shell Retinax Grease
C.D.; Esso Grease; Price’s Belmoline C; Castrolease
Medium.

For TELEDRAULIC FRoNnT FORKS AND 'TELEDRAULIC
Rear ,Lecs: Mobiloil Arctic (SAE-20); Single Shell
(SAE-20); Essolube 20 (SAE-20); Price’s Energol 20
(SAE-20); Castrolite (SAE-20).

“For Rear Cuains: Tallow.

APPENDIX

CODE LETTERS RELATING TO PISTON AND
CYLINDER SIZES FOR USE IN COMPONENT
SELECTION

+0-00075 in. = H
-+-0-00050 in. = a

‘+0-00028 in. = ALL MARKINGS PLUS OR
ARAN = M- MINUS ARE ‘TAKEN FROM

~ero0025 in. = THE MEAN DIMENSION.
—o-00050 in. = V
—o'00075 in, = S
—ooorin, =X

TWIN-CYLINDER GEAR RATIOS

| Engine 1st and a | Top
Sprocket. Gear, Gear. Gea ; Gear.i | i

ro Tech =| 7 | 97) | JO | 5's
20, * "1470 92 | OF | 5:25| ar 134 | 38 | 6-4 | 570
Internal ratios | 2°67 | 176 1:28 | I-I |

* Standard sprocket for Twin Models.
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GEAR RATIOS—MODELS 16M, 168, 185

|

Engine rst and 3rd | «Top
Sprocket. | Gear. Gear. Gear. | Gear.

1s Teeth 18-69 12°32 8:96 | 70
1 4, Ips T1354. 8-39 6-56
WJ 4; 1 16-44 10°84. 788 | 6-16
% 4 * 15°57 10°26 TAT 5°83
19» 14°6 96 Jo | 5-49
20 14°01 924 6-72 | 5°25
op oa 4 13°35 88 64 | 50

Internal ratios 267 1°76 1:28 i-r st
i i

* Standard sprocket for G3, G3S.
} Standard sprocket for G8, G8S,

GEAR RATIOS—MODELS 16C, 18C

Engine ist and 3rd Top
Sprocket. Gear. Gear. Gear, Gear.

15 Teeth 22°12 | 14°63 8-96 7-0
1 4, * 20°92 1391 8-39 656 |
To» | 19°46 12°87 788 | 6-16
m3 , fT 18-44 12°20 747 | 35°83
19 5 17°34 11-47 7° 5°49
200 y 16°59 10°97 672 | 5:25
aI | 15°83 10°45 6-4 ) 5:0

Internal ratios | 3:16 2:09 1:28 I-I

Note.—Gear ratio chart applies also to pre-war Models using
C.P. type gearbox.

* Standard sprocket for G3C.
+ Standard sprocket for G8C.

TECHNICAL DATA

ro4s/ | x945/ | t945/ | to4s/ | 1946, 1946/
G3. | G3C. | GB. GBC. G3. | G3C.

Bore, m.m. 69 82-5 69 825 69 825
Stroke, m.m, 93 93 93 93 93 93
Capacity, c.c. 347, | 498 347 | 498 347, | 498
BHP. @R.P.M.accept- | 16@ | 23@ | 26@ | 23@ | 6@ | 23@

ance 5600 | 5400 | 5600 | 5400 | 5600 | 5400
Compression ratio 635 60 635 60 635 6-0
Valve timing All models use 0-076 tappet clearance

Inlet opens B.T.D.C. 32° 32° 32° 3° 32° 32°
Inlet closes A.B.D.C. 63° 63° 63° 63° 63° 63°
Exhaust opens 65” 65° 65° 65° 65° 63°

B.T.D.C.
Exhaust closes 30° 30° 30° 30” 30° 30”

A.B.D.C.
Ignition before T.D.C., | - & & * * & &

full advance All models nil clearance
Tappet clearance, engine Set with piston on T.D.C. firing stroke

col

Carburetter, bore size I 1% 1 tk I im
Main jet 150 380 150 180 150 180
Slide 64 29/4 Gig 29/4 6/4 29/4
Needle position 2 2 2 2 2 2
Needle jet gro6r | 29-076 | 4-061 | 29-076 | 4:06x | 29°076
Needle 6 29 6 29 6 29
Cylinder size 29187 | 3:250 | 27187 | 3:250 27187 | 3-250
Tolerance -+0-0005

-=0°0005
K.L.G. sparking plug F80 F80 P80 F80 F80 F80
Magneto contact gap

Gear-box lubricant

Front fork fiuid, $.A.E.
20

Rear frame fluid, S.A.E.
20

Petrol tank capacity,
pints

Petrol tank reserve, pints

Oil tank capacity, pints

Top ‘of skirt, piston
diameter

‘Top of skirt, mean
diameter

Boltom of skirt, piston
size

Bottom of skirt, mean
diameter

Gudgeon-pin size

Connecting-rod_ length,
centres

All o-o12

1} pints light grease

All 6 02s.

Spring frame models only

All 24 pints

All 4 pints

All 4 pints

All 350 ¢.c. 27532

All s00 c.c. 3°2435

All 350 cc. 2°7143

All 500 c.c. 3°2446

—ar0010
All models 3 79.0009

All 93

(All dimensions are in inches unless otherwise indicated.)
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r946/ | 1946/ | ro47/ | 1947/ | t947/ | x947/
GB. G8c. | G3. | G3C. Ga. GaC.

Bore, m.m. 69 825 69 825 | - 69 82-5
Stroke, m.m. 93 93 93 93 93 93
Capacity, c.c. 347, 498 347, 498 347 498
BHP. @RP.M.accept-| 16@ | 23@ | 16@ | 23@ | 16@ | 23@

ance 3600 | s400 | 5600 | $400 | 5600 | $400
Compression ratio 035 60 635 6-0 6-35 6-0
Valve timing All models use o-0r6 tappet clearance

Inlet opens B,T.D.C. 32° 32° 32° 32° 32° 32°
Inlet closes A.B.D.C. 63° 63° 63° 63° 63° 63°
Exhaust opens 65° 63° 65° 65° 65° 65°

B.T.D.C.
Exhaust closes 30° 30° 30° 30° 30° 30°

A.B.D.C.
Ignition before T.D.C., *& ie tr Bd * te

full advance
‘Tappet clearance, engine All models nil clearance

cold Set with piston on T.D.C. firing stroke
Carburetter, bore size 1 1% I th I te
Main jet 130 180 150 180 150 180
Slide a 6/4 29/4 la 29/4 614 29/4
Needle position 2 2 2 2+ 2 2
Needle jet 4061 | 29°076 | 4-061 | 29-076 | 4-06: | 29°076
Needle 6 29 6 29 6 29
Cylinder size 27187 | 3:250 27187 | 3°250 27187 | 3°250
Tolerance -+-0-0005

=0'0005

K.L.G. sparking plug Fao F80 F80 F80 F80 F8o

Magneto contact gap All o-or2

Gear-box lubricant 1} pints light grease
Front fork fluid, S.A.E All 64 ozs.

20

Rear frame fiuid, S.A,E, Spring frame models only :
20 {

Petrol tank capacity, All 24 pints
pints

Petrol tank teserve, pints All 4 pints
Oil tank capacity, pints All 4 pints

Top of skirt, piston All 350 ©.¢, 2°7132
diameter

Top of skirt, mean All 300 6.0. 32435
diameter :

Bottom of skirt, piston All 350 cc .2-7243
size

Bottom of skirt, mean All 500 c.c. 3:24.46 '
diameter + j

Gudgeon-pin size < 1 00010All models $ 7 3Gor5

Connecting-rod length, All 7% All 63
centres

(All dimensions are in inches unless otherwise indicated.)
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K.L.G. sparking plug

Magneto contact gap

Gear-box lubricant

Front fork fiuid, S.A.E.
20

Rear frame fluid, S.A.E.
20

Petrol tank
pints

Petrol tank reserve, pints
Oil tank capacity, pints

capacity,

Top of skirt, piston
diameter

Top of skirt, mean
diameter

Bottom of skirt, piston
size

Bottom of skirt, mean
diameter

Gudgeon-pin size

Connecting-rod length,
centres

+

1948/ | 1948/ | to48/ | 1948/ | ZQ49/ r949/ |
G3. | asc. | Gs. | Gec, | G3. | Gast.

) Bore, mm. 69 B25 69 825 69 8245
Stroke, m.m. 93 2 3 ae re wee
Capacity, c. 347 | 49) 34
BALP RPM, accept- | 16@ | 23@ | 16@ | 239@ | 6@ | 3@

ance 3600 | 3400 | $600 | 5400 | 3600 | 5400
Compression ratio 635 6-0 635 6 635 60
Valve timing All models use 0-016 tappet clearance :

Inlet opens B.T.D.C, 32° 42° 32° 32° 32° Fa
Inlet closes A.B.D.C. 63° 63? 83° 63° 63° 83°
Exhaust opens 65° 65 65 65 65 3

B.T.D.C. : ' 5 : 5

Exhaust closes 30° 30 30° 30 30 30
A.B.D.C.

Ignition before T.D.C., ik & a % + k
suet cleans i All models nil clearance

: enTapos cleatanns eneine Set with piston on T.D.C. firing stroke
Carburetter, hore size I 1k I pea [ Pra
Main jet 150 180 x50 180 150 180
Slide 6/4 29/4 6i4 20/4 6/4 2o0le
Needle positi 2 z 2 2 3
Needle jet. nn go6r | 29-076 | 4-061 ] 29076 | 4-061 | 29°076
Needle 6 29 6 29 6 29
Cylinder size 27187 37250 27187 | 3250 | 27187 | 3°250
‘Tolerance --0-0005

sriing Feo | F8o | Fe | F8 | F8o | F80
* All ovorz

1 pint engine oil

All 10 ozs.

Spring frame models only

All 24 pints

All 4 pints

All 4 pints

All 350 cc. 27176

All 500 c.c, 312490

AML 350 @.c, 2:7180

All g00 c.c. 3°2494

5 70-0070
All models 3 —O oors

All 6}

(All dimensions are in inches wiles otherwise indicated.)
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1949/ | 1949/ | 1950/52 | 1950/51 | 1950/5x | 2950/57
Gs | G8. | “G3. | G3. | “G8! | Gace.

Bore, m.m. 69 82-5 69 82-5 | 69 825
Suoke, mim, re 33 e 38 93 93

apacity, cc. 34 49) 34 49 347, | 49
BHP. @ R.P.M. accept-| 16@ | 23@ | 16@ | 23@ | 1% @ | 23@

ance 5600 | 3400 | 5600 | s4oo | .5600 | 5400
Compression ratio 635 6-0 6-35 6-0 6-35 60
Valve timing All models use o-or6 tappet clearance

Inlet opens B.T.D.C. 32° 32° 32° 32° 32° 32°
Inlet closes A.B.D.C. 63° 63° 63° 63° 3° 63°
Exhaust opens 65° 65° 65° 65° 65° 65°

B.T.D.C.
Exhaust closes 30° 30° 30° go? 0° 0°

ABDC. 3 3
Ignition before T.D.C.,| 4 3 t t t +

full advance
Tappet clearance, engine All models nil clearance

cold Set with piston on T.D.C. firing stroke
Carburetter, bore size I rf r Ix I 1k
Main jet 150 x80 150 180 150 180
Slide = 6i4 29/4 614 29/4 6/4 29/4
Needle position 3 2 3 2 3 2
Needle jet 406r | 29076 | 4-061 | 29-076 | 4-061 | 29°076
Needle 6 29 6 29 6 29
Cylinder size a7i87 | g:ago | 27187 | 3-250 | 27187 } 3°250
Tolerance -+0-0005

—0:0005

K.L,G, sparking plug F80 F80 |. F80 | FE80 | Fo | FE80
Magneto contact gap All oorz

Gear-box lubricant 1 pint engine oil

Front fork fluid, $.A.E. All to ozs.
20

Rear frame fluid, S.A. Spring frame all 1 ozs.
20 models only

Petrol tank capacity, | All 24 pints 24) 18 | 24 | 28
pints

Petrol tank reserve, pints All 4 pints

Oil tank capacity, pints All 4 pints
Top of skirt,- piston

diameter

Top of skirt, mean
diameter

Bottom of skirt, piston
size

Bottom of skirt, mean
diameter

:

Gudgeon-pin size

Connecting-rod length,
centres

All 350 c.c. 27176

Alll 500-0.¢. 32490

All 350 ¢.c. 27180

All 500 c.0. 32494

All models § ceeeiy

All 63

TECHNICAL DATA

r949f 1950/5
Twin. Twin.

Bore, m.m, 66 66
Stroke, mm. 728 728
Capacity, cc. 498 498
B.H.P, @ R.P.M, accept- 30 @ 30 @

ance 7000 7000
Compression ratio oa pr
Valve timing

Inlet opens B.T.D.C. 45° * 35°
Inlet closes A.B.D.C. 65° 65°
‘Exhaust opens 65° 65°

B.T.D.C,
Exhaust closes 35° 33°

A.B.D.C.
Ignition before T.D.C., a 3

full advance 39° 39°
Tappet clearance, inlet 0-006 0-006

exhaust 07006 0-006
Carburetter, bore size t Fa
Slide 6/3 6]3
Main jet 180 180
Needle jet 4:06 406
Needle 6 6
Cylinder size
Tolerance +0-0005

—0-0005 os

K.L.G. sparking plug ¥E80 ¥FH80
Magneto contact gap All‘or2
Gear-box lubricant x pint engine oft
Front fork fluid, S.A.E. all To ozs.

20

Rear frame fluid, S.A.E. all 1§ ozs,
20

Petrol tank capacity, 24 24
pints

Petrol tank reserve, pints 4 4
Oil tank capacity, pints 4 4
Top of skirt, piston 2°5976 25976

diameter
Top of skirt, mean 2959725 2959725,

diameter
Bottom of skirt, piston] 25984 25984

size
Bottom of skirt, mean 2°59765 259765

diameter
Gudgeon-pin size 07498 07498
Connecting-rod length, 875 375

centres

(AH dimensions ave in inches unless otherwise indicated.)
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*With o-or2 tappet clearance.

(All dimensions are tn inches unless otherwise indicated.)
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TECHNICAL DATA

1945/1945/
G3. GEC.

1945/
G3C.

1945!
G8.

1946)
G3.

Timing-side shaft dia-
meter

Rocker-axle bush

Camshaft bush

Rocker-axle sleeve

Camshaft axle

Small-end bush

Flywheel end float

Flywheel diameter

Balance factor

Total rotating weight

Reciprocating weight

Balance weight

Exhaust pipe

Wheel base

Head angle

Trail

Valve spring, free length
inner

Valve spring, free length
outer

Valve lift
Valve-seat angle (all en-

gines)
Push-rod, overall length
Valve guide (inict)
Protrusion (exhaust)

Valve stem (inlet)

Diameter (exhaust)

Crank-pin diameter

Crank-pin rollers

Connecting-rod sleeve
diameter *

‘Timing-side bush

Driving-side shaft

Centre shaft size
Centre bearing size

+0-00075
ALS —0:00075

‘Aq Digh limit 0-6235
low limit 0-6236

4 —0-00125

AN} 9.00173
0-00030

AILS T o.00025
All 0-025 maximum

With shook absorber spring removed

All 330 74 x 1-098
All 300 99 x 1-136

All 63%

All 380 843-3 grt
All 300 843°3 urn:

All 350 497-4 grms.
All 500 673-2 grms,

All 350 2 Ib. 4 ozs. 9% grms. (one flywheel)
All 500 x Ib, 6 025. 84 grms. (one flywheel)

Best length (open} all 48

All 53

All 63°

All 2§

x ry 18 ri if rr

ak 2k ak ayy 2h at

if i & fe &
45 45 45 45° 45°

oF 5, 4 44af on age a

5 é & § 3
All 03730 high limit and 03720 low limit

All 03715 high limit and 03705 low limit
All 120373 high limit and 1-20350 low limit

All 0-250 x 00250 (30 off)

All 170400 high limit and 1-70375 low limit

All ees
All zr-002 high limit and 0-9997 low limit

{All dimensions ave in inches wnless-otherwise indicated.)
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TECHNICAL DATA

Timing-side shaft dia-
meter

Rocker-axle bush

| Camshaft bush

Rocker-axle sleeve

Camshaft axle

Smail-end bush

Flywheel end float

Flywheel diameter

Balance factor

Total rotating weight

Reciprocating weight

| Balance weight

Exhaust pipe

Wheel base

Head angle

Trail

Valve spring, free length
inner

Valve spring, free length
outer

Valve lift
Valve-seat angle (all en-

gines)
Push-rod, overall length
Valve guide (inlet)
Protrusion (exhaust)

Valve stem (inlet)

Diameter (exhaust)

Crank-pin diameter

| Crank-pin rollers

Connecting-rod__ sleeve
diameter

‘Timing-side bush

Driving-side shaft

Centre shaft size
Centre bearing size

1946/ | 1946/ | 1947/ | x947/ -| x947/ | r947f
GB. GEC, G33. G8C GB. GBC.

0°0020

Allg —0'0025,
+0-00075

AM 00050
+0r0005

AIL 5-005
ay high limit 0-6235

low limit 06230

—0-00125

All § — 9.00173
2 -f0-00050

AUE 07900025
All 0-025 maximum

With shock absorber spring removed

All 350 7h X 1-098
All 500 72 X 1-156

All 65%

All 350 8433 grms.
‘All 500 843°3 grms.

All 350 497-4 grms.
All 500 673-2 germs.

All 350 1 Ib. 4 025. 98 grms. (one flywheel)
‘All 500 x Ib. 6 ozs. 84 grms. (one flywheel)

Best length (open) all 48

All 53

All 637

All 28

fe es es es ee

2h ay 2h att at atk
Fa # Fy i ie f

45° 45° 45° 45 4s 45°

of oe ay of of va

Fs & 3 a & a
All 0°3730 high limit and 0-3720 low limit
All 0-3725 high limit and 03705 low limit

All 20375 high limit and 1-20350 low limit
All 0-250 X o-0250 (30 off)

All -70400 high limit and 1-70375 tow limit

Ag begoers

All 1-002 high limit and o-9997 low limit

(AU dimensions are in inches unless otherwise indicated.)
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TECHNICAL DATA

1948/ | 1948/ | 1948 1948/ | 1949/ | 1949/
G3. | G3C. | G8. | GEC. G3. | G3c.

Timing-side shaft dia- —0-0020
meter Ag 0025,

Rocker-axle bush aut $9207
& —9-00050

Camshaft bush +0005
Ala” 0005

Rocker-axle sleeve high limit 0-6235 :Aut bigh Tim
low limit 0-6230 :

Camshaft axle —0-00125 jana Toten
Small-end bush +0-00050 |

A ae pos8s |
Flywheel end float All o-oz5 maximum |

With shock absorber spring removed i

Flywheel diameter All engines (after 8000} ‘
7i x 11s6

Balance factor All 65% '
Total rotating weight All 350 843:3 gems.

All 500 8433 gems.

Reciprocating weight All 350 497°4 grms.
All 300 673-2 grms.

Balance weight All 350 1 Ib. 4 028. 9} grms. (one flywheel) .
All 500 1 Ib. 6 ozs, 84 grms. (one flywheel)

Exhaust pipe Best length (open) all 48

Wheel base 33 s3fe | 53, | 53ce | 54 54
Head angle 634° 632 634) 633° 634°
Trail ab | 3k 2g 3h _ 28 at
Valve spring, free length | 2 2 2 2 = =

inner ‘
Valve spring, free length ale 2h 2k ag _ =~

outer - . «|
Valve lift & & is ts # yt
Valve-seat angle (all en- | 45° 45 45° 45° 45° 45°

gines) |
Push-rod, overall Iength ont 93} of of |) 9 | of
Valve guide (inlet) + 4 4 a ee IProtrusion (exhaust) kolo oO te * Fd | Ye
Valve stem (inlet)

Diameter (exhaust)

Crank-pin diameter

Crank-pin rollers

Conngcting-rod sleeve
diameter

Timing-side bush

Driving-side shaft

Centre shaft size
Centre bearing size

All 03730 high limit and 0-3720 low limit

All 0-3715 high limit and 03705 low limit

All 1-20373 high limit and 1-20350 low limit

All. 0-250 x 010250 (30 off)

All r-70400 high limit and 1-70375 low limit

AME fooae7s
All x-0002 high limit o-9997 low limit

TECHNICAL DATA

Camshaft bush

Rocker-axle sleeve

Cainshaft axle

Small-end bush

Flywheel end float

Flywheel diameter

Balance factor

Yotal rotating weight

Reciprocating weight

Balance weight

Exhaust pipe

Wheel base
Head angle
Trail
Valve spring, free length

inner
Valve spring, free length

outer
Valve lift
Valve-seat angle (all en-

gines)
Push-rod, overall length
Valve guide (inlet)
Protrusion (exhaust)

Vaive stem (inlet)

Diameter (exhaust)

Crank-pin diameter

| Crank-pin rollers

| Connecting-rod sleeve
diameter

Timing-side bush

Driving-side shaft

(All dimensions are in inches unless otherwise indicated.)
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Centre shaft size
i Centre bearing size

toa9/ | x949/ | r950/5x | s9g0/sx | 1950/52 | 1950/57
Gs. | Gsc. | G3 G8. | GBC.

‘Viming-side shaft dia- , ~0°0020 : —o-oorg0
meter ALE 0025 AVE oo0r75

Rocker-axle bush 5, 9700075
ALG —0°00050.

54.
63}

28

-F0-0005
All d 7 o-0005
high limit 06235
low limit 06230

00125,
“00175

2 +0-00050
AILS —or00025

All

ALS 7

All o-a25 maximum
With shock absorber spring removed.

All engines (after 8000)
RX VI56

All 65%

All 50 843°3 grms.
All 300 843-3 grms.

All 350 497-4 grms.
All $00 673-2 grms,

All 350 1 Ib. 4 ozs. 9f grms. (one flywheel)
‘All 300 £ Ib. 6 ozs. 82 grms, (one flywheel)

Best length (open) all 48°

54 54 53. 54
634° 634° 63° 34° 63°

3t 28 3h 26 3%

Se
e

45

fe*
‘e

All

* Ba te Bus
45° 45° 45° 45° 45°

of oe sf a of

*& & & ts te
All 0°3730 high limit and 0-3720 low limit
All o-3715 high limit and 0:3705 low limit

All 1-20375 high limit and 1-20350 low limit

All 0-250 x 0-0250 (30 off}

All 70400 high limit and 1-70375 low lim

0°00075 -f-0°0005
F foo AIF tf o:0000
All 1-002 high limit and o-9997 low limit

JE Leela le
{All dimensions are in inches unless otherwise indicated.)

219



TECHNICAL DATA

ro49/ 1950/57Twin, Twin.

Timing-side shaft dia- 13 F9:0002
| _ meter —0-0003

Rocker-axle bush 0°3005
Camshaft bush # +o-001
Rocker-axle sleeve — _

; Camshaft axle —0-00175
+ _ 9.00225

Smail-end bush 4 Tero00s
] —90:0000

Flywheel end float — =
Flywheel diameter — _
Balance factor 50%
Total rotating weight - -
Reciprocating weight _ =
Balance weight _ —
Exhaust pipe 33 33
Wheel base 534 All spring

: frames
Head angle 634° 633°
Trail 28 2
Valve spring, free length rit rH

| inner
Valve spring, free length Pe Wy

outer
Valve lift = y=
Valve-seat angle (all en- 45° 45°

gines)
Push-rod, overall length 8k Bt
Valve guide (inlet) = —
Protrusion (exhaust) = —
Valve stem (inlet) AL. 027975

L.L. 027875
| Diameter (exhaust) HLL, 0:3106

L.L. 03090
Crank-pin diameter ag 1100075

—0:00025

Crank-pin rollers _ —

Connecting-rod__ sleeve 3g £0°00025
diameter ® 00025

Timing-side bush _ {oo
Driving-side shaft 1g £9002

= 9-003
Centre shaft size ry 10700785

¥ 40-0075
| Centre bearing size HLL, 1-62625
' LiL. 162573

(All dimensions ave in inches unless otherwise indicated.)
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INDEX

Ain
Tenles, testing for, 22
strew, pilot jet, 96

rings

big-end, big-twin, 23
big-end, single-cylinder, 17, 54, 65

ain, big-twin, 25
main, single-cylinder, £7, 63
small-end, 63
wheel (see under Wheel Bearings)

Big-end bearings
hig-twin, 23
single-cylinder, 17, 54, 65

Big-twin engines
ag, driving-side, 23

brake adjnstment, 138
rhuretter settings, 98

, front, 140
cylinder-head, 23, 85
decarbonising, 20
driving-side bearing, 25
engine service, 23
flywheel end-float, 24
ignition timing, 22, 94
model 33/X3, 9, 20
model 36/X4, 60, 6
model 37/%, 64
models 38/%-39/X, 73
tappet adjustment, 25, 90, 97
timing gear, 25
timing-side bush, 24
uneven running, 21 ;
valve removal, 89
valve timing, 25, 92, 97
valves, grinding in, 21
wheel bearings, 135
wheel, rear, removal, 132

Brake adjustment, 138-139, 175
Brushes, dynamo, 183
Burman gearbox, 55, 148

Cables, control, 201
Cam contour, 92
Carburation, 94
Carburetter

adjusting, 95, 196
attention to, 196
jet barrel, 197
settings, 29, 38, 97, 796
settings (Morgan three-wheeler), 182
settings with open exhaust pipe, 205

Chain
dynamo, adjustment, 52, 144
magneto, adjustment, 26, 145
maintenance, 25
primary, adjustment, 26, 53, 142
primary, adjustment (“' Silver Hawk ”),

3
rear, adjustment, 27, 53, 143

Choke, 197
Clutch, 56, 153

adjustment (‘Silver Arrow” and
* Silver Hawk”), 45

control, 156
drag, 59, 158
operating-lever adjustment, 57, 154
slip, 57, 157

Coit ignition
contact breaker, 189
timing (34/F4 model), 52

Compression
plate, 114, 195
release, 12

Connecting-rod(s)
alignment, checking, 204
single-cylinder,26
twin-cylinder, 23

Contact breaker
coil ignition, 189
face-carn type, 185
ring-cam type, 186

Control cables, 207
Coventry Eagle engine, 1938, 177
Crankcase release valve, 15, 69
Crankpin, using latest type, 65
Cylinder ‘and piston sizes, code letters,

209
Cylinder-barrel, 64, 85
Cylinder 4

erindin 1, 14
© Silver Hawk,” 47
single-cylinder models, 12, 49, 62, 64.

84
twin, 23, 85, 122, 124

Cylinder wear, 16

Damper adjustment, 29, $4) 131
“Silver Arrow” ‘and * Silver Hawk,”

47
Decarbonising

"Silver Hawk,” 39
single-cylinder engines, 12, 49, 62
twin, 20

Decompressor, £1, 18
Dry-sump lubrication, 9, 73
Dynamo

chain adjustment, 52, 144
maintenance, 183
xemoval, 146

Engine
efficiency, increasing, 202
lubrication (see under Lubrication)
noises, 16, 38, 63, 109
post-war models, 99-129
preparation for competition work, 192

Engine service
Morgan three-wheeler, 180
‘Silver Arrow,” 30
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222 INDEX

Engine service {contd.)
* Silver Hawk,” 34, 39
single-cylinder, 12, 13, 49, 55, 62, 64, 82,

105

twins, 23, 85, 89, 91, 94, 122
Exhanst pipe length, 205

Flywheel end-float, 17, 24, 66, 108
method of checking, 17, 66

Flywheels, separating, 71, 109
Foot-change assembly, $6, 150
Fork damper adjustment, 29, 47, 54, 13
Fork spindle adjustment, 28, 47, 54, 130
Fork springs, changing, t69, 170
Forks

for trials, 199
teledraulic, 158, 163

Frame, spring, 47, 165
Frame, spring-, Models, 165-174
Fuels, for racing, 206

Gearbox
Burman, $5, 148
noise, 152
removal (* Silver Arrow "), 45
removal (* Silver Hawk"), 43
troubles after prolonged use, 152

Gear(s)
disengage under load, 53, 152
noisy, 153
ratios, 162, 209, 210
timing, noise, 31, 68, 122
timing (Morgan three-wheeler}, 180

Grass-track machines, 20
Grinding

cylinder-head, 14
valves, 21, 49, 62

Ignition timing
Morgan three-wheeler, 181
« Silver Arrow,” 32
« Silver Hawk,” 36
single-cylinder engines, 18, 29, 52, 72, 93

97
twins, 22, 29, 94, 97, 127Inflatidn pressures, £88

Jet barrel, carburetter, 197
Jet sizes, 29, 72, 95

for competition work, 205
for Morgan engines, 182

Kick-starter spring, replacing broken, 152

Lapping tool, connecting-rod liner, 66
Leaks, oil, remedying, 15, 179
Lifter, valve, 55
Lubricants, recommgnded, 208
Lubrication, engine

Morgan three-wheeler, 179
“Silver Arrow,” 31, 33
«“ Silver Hawk,” 34
single-cylinder, 9, 10, 15, 80, 55, 6T, 73~

82, 99
twins, 20, 62, 73-82, 115

Lubrication
rocker-box, 14, 68, 76
teledraulic forks, of, 160, 208
valve stem, 79

Magneto
chain adjustment, 26, 145
maintenance, 185

Morgan three wheeler, 178-182
Mudguard and tyre clearance, 200

Noises
engine, 16, 38, 65
gear, 152

O.E.C. 1938-39 engine, 178
ok Supreme 1939 engine, 177

i

circulation, checking, 80
consumption, heavy, 15, 76, 102, 104,

179
consumption, heavy {Morgan three-

wheeler), 179
leaks, remedying, 15, 104, 179
pump, 17, 74, 80, 99
tank, cleaning, 76
tracing troubles, 100

Oiling
adjustment (1938-39 O.H.V. models), 76
faults (“* Silver Hawk ”}, 35

Pedal, brake, adjustment, 138
Pilot jet, air-screw, 96
Piston

checking, t95
high-compression, 115
removal, 86, 125
seizure, 3
slap, 116
wire-wound, 111

Plunger, oil-pump, 80, 99, 102
Post-war engines, 99-129
Push-rod tubes, oil leakage from, 13, 780

Release
compression, 11
valve, crankcase, 15, 69

Rocker arms, end-play, 68
Rocker-box |

bearings, 109
lubrication, 14, 68, 76
oil leaks from, 68
removing and refitting, 69, 83

Rockers, replacing, 69

Scrambles, machines for, 20
1950 competition models, 203

Shock-absorber assembly, 26
Sidecar, attaching, 164
“ Silver Arrow,” 9, 30

clutch adjustment, 45
connecting-rod, 17
erankpip, £7
data, 9, 48
engine service, 30
gearbox removal, 45
jubrication of, 31, 33
magneto timing, 32
spring frame, 47
steering adjustments, 47
sudden loss of power, 3
timing gear, noisy, 31
valve timing, 48
wheel bearings, 48

INDEX 223

“Silver Hawk,” 9, 30 31
chains, 38
cluteh adjustment, 45

engine service, 34
gearbox removal, 43
hard startling of, 37
ignition tuning, 36

tion of, 34
ises, engine, 38

oiling Faults, 35
running faults, 37
spring frame, 47
tappet clearance, 38
valve timing, 48
wheel boarings, 48
wiring diagram, 188

Small-end bearings, 63
Sparking-plugs

for competition work, 206
1937 models, 72
“ Silver Hawk,” 38

Spring frame, 47
Spring-frame models, 165-174
Sprocket, engine, 29, 72

tool, removing, 67
Steoring-damper adjustment, 29, 54, 31
Steering-head adjustment, 28, 54, 130, 169

angle for competition work, 207

‘Lank, fuel, de-rusting interior, 175
‘Tappet adjustment

big-twins, 25, 90, 97
© Silver Hawk,” 38
single-cylinder engines, 12, 19, 31, 89,

90, 97
‘Technical data, tables 211-220
‘Yeledraulic forks, 158, 163
Three-wheeler, Morgan, 178
Timing

gear noises, 31, 68, 112
pinion, small, removing, 67
side bush, 25
side shaft, replacing, 70
ning, ignition
‘Morgan three-wheeler, 181
« Silver Arrow,” 32
* Silver Hawk,” 36
single-cylinder engines, 18, 29, 52, 72,

93,97
twins, 22, 29, 94, 97, 127

‘Tiining, valve
Morgan three-wheeler, 180
“Silver Arrow” and “ Silver Hawk,”

48
single-cylinder engines, 18, 19
twins, 25, 92, 97, 125

‘Tool
connecting-rod liner lapping, 66
kit, workshop service, 175, 176
sprocket removing, 67
valve-removal, 88

‘Top gear ratios, 162
‘Twist grip adjustment, 97
‘Lyre pressures, 162

Valve(s)
crankcase release, 15, 69
for competition work, 194
grinding, 21, 49, 62
guides for competition work, 194
Iifter, 55
pressure release, 178
removal tool, 88
removing, 86, 89
replacing, 86, 89
spring holder, 88
springs, coil, 173
springs, free length of, 13, 20
springs, hairpin, 114
squeak, 77
stem lubrication, 79
timing (see under Teming)

Waterproofing for competition work,
200

Wheel
alignment, 207
front, removal, 131
rear, removal, 132

Wheel bearing adjustment
ball and cone type, $4, 133
taper-roller type, 29, 134
“Silver Arrow” and“ Silver Hawk,”

48
Wheel bearings, 172

dismantling and assembly, 135-137
Wiring diagrams

Ex-W.D. models, 190
Lucas electrical equipment, 186, 187,

188, 189, 190
Miller charging, lighting and coil ignition

equipment, 184, tot
© Silver Hawk," 188



The makers of the
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LEADERSHIP IN LUBRICATION



gos the tor
for all your

repair jobs!

Asset of tools for decarbonising,
opening up screw heads, clean-
ing machined surfaces and other
jobs which call for sawing,
slotting, scraping and filing. It
consists of a double-ended hol-
der and twelve interchangeable
blades packed neatly in a metal
case, 53” x 13” x 1” deep. The
blades can be fitted in line
with the holder (as illustrated)
or at an angle.

4S.TOOL
OBTAINABLE FROM ALL TOOL DEALERS

MADE JN SHEFFIELD, ENGLAND BY

JAMES NEILL & COMPANY (SHEFFIELD) LTD.
EG86

exclusively to
MATCHLESS.

machines

“Ny,

WYGHALL LANE © Kide’s doRrtod BIRMIAGHAM 30



LONDON & HOME COUNTIES

“MATCHLESS
SALES & SERVICE

NEW MODELS - SPARES - REPAIRS

You can’t go wrong
if you deal with

THE
OFFICIAL AGENTS

208-210, GREAT PORTLAND. STREET,
LONDON, W.1 Euston 4632
228-234, LONDON ROAD, CROYDON,
SURREY Croydon 3641/2
232, STAMFORD HILL, N.16

Stamford Hill 9960

I OVETTS
418, ROMFORD ROAD. FOREST GATE,
LONDON, E.7 Grangewood 1234;5
220, BARKING ROAD, EAST HAM,
LONDON, E.6 Grangewood 0933



LONDON & HOME COUNTIES

a ‘| THE ENGINE OF YOUR SMATCHLESS WILL

MATCHLESS
SALES AND SERVICE

Atkinsons are main: MATCHLESS dealers
and carry a comprehensive range of spares

(RUN SWEETER
in stock, Our workshops are equipped STAY CLEANER
to carry out every type, of repair to

your machine. LAST LONGER

E. E. ATKINSON (MOTORS) LTD.
415-17 BARKING ROAD - EAST HAM, E.6

Phone: GRAngewood 0623

| Mobiloil has a high viscosity index which means
that it does its work in your engine with minimum
change in body from the coldest starting tempera-
tures to the hottest running temperatures.

2 Bearings, piston rings, cylinders and valves stay
noticeably cleaner in engines lubricated by Mobiloil VACUUM
because it contains an antioxidant which minimises
corrosion and greatly reduces the formation of
gum and sludge.

OF HARROW 3 Engine wear is reduced because Mobiloil provides quick oil circula-
tion when starting from cold and protects bearing surfaces at working

NEW MACHINES—We are Main Agents. for
all feading Makes including MATCHLESS.

USED MACHINES—Huge Stocks of first-class

sere si: eater a and makes—thoroughly Proprietor: E, T. Pink Est. 1927 temperatures.
' “OUR REPUTATIONACCESSORIES — SPARES — CLOTHING — in ENSURES VACUUM OIL COMPANY LIMITED, LONDON, S.W.L.

face, all your motor cycling needs. YOUR SATISFACTION "

STATION RD., HARROW, MIDDX. = (‘Phone: HAR 0044, 5-Spares & Aces, : HAR 3328)



SOUTHERN COUNTIES

APEX MOTOR & CYCLE CO.
(BRIGHTON) LTD.

MOTOR-CYCLE AND CYCLE ENGINEERS

ALL MAKES SUPPLIED Registered Office

“TUNING, REPAIRS AND G6 GRAND! FARADE
: BRIGHTON

RE-BORES OUR SPECIALITY Brighton 3309

Main Agents for:-

A.J... Matchless, Excelsior, B.S.A.,

Corgi, Norman, etc,, Motor-Cycles. 122-124 HIGH STREET

Hercules, Humber, Phillips, UCKFIELD, SUSSEX

Aberdale, Tydseley, etc. Cycles Uckfield 386

and at

THE AJj.S. AND MATCHLESS SPECIALISTS

Ibswith
COPE’S HOME SERVICE

behind you —
Copes Spares and Accessory departments, wit. their spares stacks of

ctically everything for the loading makes, is waiting to meet your
need, over the counter or C,O.D. No effort is spared to give

you the service you want, If it is available you can get it at
. Copes—Iin the heart of the industry—the fastest return

service in the country.

SPARES DEPOTS
BIRMINGHAM DUDLEY.

481-487 Hagley Road, Edgbaston 98 and 193 High Street
Phone: BEATwood 2246/7/8 Phone: Dudley 3464

4 WOLVERHAMPTON COVENTRY
169 Stafford Sereet 282-284 Foleshill Road

Phone: Wolverhampton 22850 Phone: Coventry 88307


