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PREFACE

Ta1s book has been - cnmpﬂed from the makers’ techmcal-

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 good order. .
Periodical attention to the parts will ensure that

rehabﬂlty which the rider expects ; failure to provide this

attention will nullify the efforts of the designer to produte

~ a fastand reliable machine.

Machines made from 1933 ate cnvered including -
engines fitted to the Coventry Eagle, Q.E. C., O.K.
‘Supreme, Brough Superior and Moprgan Thiee-Wheeler.
Competition Models and Teledraulic forks and Spring-
frame Models are dealt with. ermg diagrams are gwen
tor mosttypes of electrical equipment fitted. |

In conclusion, the Author would thank the Associated
* Motor Cycles, Ltd., Messrs. Joseph Lucas, Ltd., H.
Miller & Co., and H Burman & Sons, and the Ed1tc:rs

“of The M atar Cycle Trader and Motor Cycling. for their

| CO= nperatmn rand permission to reprﬂduce their illus-
trations in this book.
The publishers wish to thank the Assnmated Motor

- Cycles, Ltd., for permmsmn 'to -use the Matchless 4

trade mark j 111 the cover demgn

F W. N-EILL.

NOTE ON THE THIRD EBITION

The opportunity has been taken. to mc.lude servicing

mfﬂrmatmn on all the latest Matchless mﬂdels
. ¥ '
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| CHAPTER 1,
1933 MODELS.

MATCHLESS motor cycles made from 1933 form the
subject of the following chapters.” Owing to - the
considerable humber 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 ”’, e o .
A table showing the models made in 1933 is gh:ren
below. The “Silver Arrow?’ and Silver Hawk *’ are
dealt with in Chapter I1. | " .

1933 MobELS

- . |.Bore, | Stroke,| Cubic
Model. . f mm;: | mm, |“apacity,] = Engine,
c.c. -
33/D7 - | 625 | 8o 246 Dide-valve,
33/D2 - | 62'5 | 8o 246 O.H.V.
33/D3 69 [ 93 347 | O.H.V. -
33/D6 | 69 93 347 | OHV.
33/Dg 82-5 93 498 | Side-valve,
33/C. 855 | 1016 586 | Side-valve.
33/C/S | 855 | 855 | 105 | O.HV. .
33/X/3 855 855 990 Side-valve twin,
Silver Arrow | 54 86 | 400 | Side-valve twin. |
Silver Hawk. | z0-8 73 503 O.H.C. 4-cylinder. |
33/D8o | 82'g 93 498 O.H.V. [
- |

All 1933 models use .dry-sﬁmp lubrication, * Qil is
‘pumped to the O.H.V. rocker gear from a by-pass taken .
9 :
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(Mopzsr, D8o).
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from the main
supply. The ,
general arrange-

ment of the en-

gine is shown in

Fig. 1. All fe
single-gylindet - =
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
star'ti'ng the; engine, by moving the small lever, mounted on
tpe 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-010 in. to release compression

Fic. 2.—Cut-Away SBCTION OF 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 500-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
24 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 emetry—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.

T'urn the engine round several times to allow the valves
to settle down and set the tappets at 0-004 in. for inlet and
0000 1n. for exhaust, when the engine is cold. It is
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essential to carry out this adjustment when the piston is on |

I.D.C. {top dead centre) of the hring stroke. Apply 2

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

’I::::~ decarbonise any O.H.V. model, it is necessary to '
dramn 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
}-ight-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 cylinder-head bolts.
A cylinder-head gasket is used on the 33/D8o model, but
a ground - joint, without gasket, is used on models D2,
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 2
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 D3o, the length of
the springs should be: inner 112 in,, outer 27% in. On
the D8o model, the free length of the springs is 21 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. ' |
[t 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 D8oc 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 ~

. crankease, as intended. |
Rocker-boxes on 1933 models othetr 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 1s removed for decarbonising the
engine.

To reassemble the engine, replace the cylinder-base

washer, smear the piston with o1l 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 several

tmes 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 rockérs; the

valve end-caps: should be just free to rotate. If’ the’

decompressor is to function satisfactorily, the tappet

«learance, particularly that of the exhaust valve. must be
correct, | |

Oi1l Leaks

When oil leaks occur these usually take vl
’ | t
push-red cover tubes, To remedy : ’ PR

(1) See that oil seals are in good order.

(2) Check crankcase release. 'This is on the driving
51d¢ of the crankcase, behind the front chaincase
Ts’*’{hem the release valve ig dismantled, make sure th{;
diaphragm is not trapped between its seat and the
crankcase. 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 otl-holes in tappet guides
;}r: ﬁ't;e ;- obstruction here will prevent oil dra-ining.
" 1 _' :
%niz'_ ifed‘zilndgr chest. These slots can be enlarged to
(4) If the;e 1s abnormal crankcase pressure due to
leakage past the rings with the oil-seal arrangements in
order, check cylinder for size and rebore i neﬁesaary.

Excessive Oil Consumption

A chnk'ed or dirty oil filter will prevent oil returﬁilng to
the tank in 2 normal manner. To test if the filter is gt
fault,‘remw_e' it and replace the filter cap, then run the
machine for some distance ; if there ig Improvement, renew
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the filter or wash 1n 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 o1l consumption.

Engine Noises

Usually ali 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,
1s usually heard when accumulated clearances on the
crankpin, liner and rollers are manifest to a total of
o001 1n. 'T'o remedy, lap out the connecting-rod and
{it 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 1s 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.
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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.,

7 in. -+ 000075 -
- — 600000

1s 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. The same 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 0015 in. to 0-020 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 1importance 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

The steel sleeve for the roller bearing
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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 replacing cams is as described for 1939
models (page ¢g1). |

4

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 horrzontal
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 crankcase; the de-
compressor lever can be then raised until 1t registers with
the shaft by which it is operated. Withdraw the spoke
and tap home the timing cover. Engage the decompressor
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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peoints to 0-012 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 sprﬂcket nut.

To Adjust Valve Tappets on 0.H.V. Models

First expose the tappet requiring ad'justmeﬁt 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 7 position whilst
checkmg 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 % In,, before tﬂp of exhaust scavenging stroke, and closes
6+ degrees or 1 in., up- the compression stroké. Exhaust
valve commences to open 75 degrees, or 1% in., frmm
bottom of firing stroke, and closes 28 degrees, or 1 in.,
down induction stroke. To test valve timing, the tappets
must first be set to provide 0-014 in. clearance between the
overhead rocker-pads and the valve-ends.
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To Adjust Tappets on Models 33 /D7 and 33 /D3
- 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 o006 in. for both inlet

and exhaust. -

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 ggo-c.c.

The engine has a bore size of 85-5 mm. and stroke of

8c's mm. Dry-sump Iubrication is employed; for =

details -of lubrication, see Chapter V. Detach.able
cylinder-heads were used with enclosed valve-springs-
A magdyno unit was fitted as standard for ignition and
electri¢ lighting respectively and a four-speed Sturmey-
Archer gearbox.

Decarbonisation

Tt is a simple process to remove the heads and clean out :

carbon deposit in combustion chambers and piston CTOWDS,

The details given already in this chapter also apply to this

engine. |  a s
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 12 in.
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- (2) Ensure that the valves are seating properly,
especially the inlet valves. S
(3) Check the inlet pipe connections where they -

jomn the cylinder ; ‘also where the carburetter clips on to
the inlet pipe. |

‘When the valves are ground-in, there should be 2
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 wvalve-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 Rﬁnning at Slow Speeds—all Twin ggo-c.c.

Models

It 1s 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, o0-004 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 nlez
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. Useof

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.

 QOnce 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-
hDIdEI‘:S or H.'I. pick-ups, as they are sometimes called.
Nn: I 1s always connected to the rear cylinder. To 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. |
Uﬁscr__*ew the nut fixing the magneto-drive sprocket on
the engine end. Pull the sprocket off its shaff (use a
tyre lever with one end bent at go degrees). Disconnect
the H.T. 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 *

%s fe:It, examine the interior of the contact-breaker, when
1t will be easily determined which cam on the cam ring is
to be used for timing the particular cylinder.

Engine Service

Variﬂius 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
Fhe 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 o-015
"in. to o020 in. 'This clearance 1s
made by either driving in or puliing
out the bronze timing-side axle bush—
shim-washers are not used.

If end-play between the ﬂywhee%s
and the crankcase is excessive, this
may be due to a groove, cut in the

| ~ driving-side wheel, rubbing on _the

y %;‘E?%ﬁ}f}; steel sleeve used for the roller bearing.

ConnzcTiNG Robs. To |remedy, have the flywheel face

machined back clear of the groove, 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 -]j)e replaced,
the internal diameter is most important and it should be

. 0*00075 .
A Dosit 5 fyy, ST i
reamed in position to § 1. — — ="

bearing will create backlash between the small pinion

n. Wear on this

and the cam-wheel, with timing-gear noise. These

remarks apply also to the cam-wheel bushes, the normal

T 000h 2 with bushes

| — 0*0005 |

in situ. o
Note—The oil groove in the cover bus_h s:hould be on

the outside, to prevent oil leaking from the timing chamber.

E * 1 L
diameter of these being 3 in.
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Driving-s’ide Bearing

- 'This is a built-up bearing, using 1 in. x 1 in. rollers

- In a cage, run in a steel sleeve which is a force fit in the

crankcase. 'To remove this sleeve, heat slightly the

driving-side half crankcase, when the sleeve will drop
out,

Replacing Cam Levers | o

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.
It 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 g7 for later models of this type, as all
99o-c.c. engines are similar in this connection. Check
with o016 in. tappet clearance. |

To Adjust Tappets on ggo-c.c. Twin Models—see 193G

‘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. Tl_rle rear chain Sly:_}ul;l
be removed every 1,500 to 2,000 miles 1n summer, ind
every 1,000 miles during winte;, ?,nd ﬁhqrﬂughly _E.Tas ]:e)

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 1s used, the
chain should be laid in soak overnight in order to ensure

penetration to all link joints. If treated in this manner,

at least 8,000 to 10,000 miles of satisfactory service should
be obtained.

T MAGNETO SPROCKE? )
NG (INTEGRAL  WITH SPLINED HEHBER i . EE %15 ¢

COVER SPRING

NIPPLE

a [ By courtesy of *“ Motor Cycling™.
. F1g. 4,—SHOCK-ABSORBER ASSEMBLY.

The shock-absorber assembly is shown in Fig. 4. A
grease gun should be applied to the grease 11'1-Pple to
lubricate the shock-absorber cam frqm. time to time.

To Adjust Magneto Chain | s
Adjustment of the magneto driving chain 1s ubt'amed
by. tilting the magneto bodily by means | of its hu}ged
platform—a screwed adjuster bolt, - easily ‘accessilble,
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 t_he_.
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 abnut

~ment. To make the adjustment, the offside nut of the
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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 crankecase bolts and refix chain cover.

Note.—The correct chain adjustment should allow 2
whip or movement of § in. to 1 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 1ts lower fixing

‘bolt. It will be observed that the upper fixing bolt

operates in slotted holes to permit of the necessary move-

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
tarthest 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
2 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 § in: to L in.
when the chain is pressed up and down} should be
obtained for the tightest place. o

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, 7.,
clockwise to tighten the bearing adjustment, and contra-
clockwise to loosen. After making the adjustment and
before tightening the outside spindle nut, be careful to
tighten securely the outer of the two lock-nuts inside the

fork end, after which the axle nut must be securely

tichtened.

Important note.—It must be uhderstood that taper
roller bearings must not be adjusted tightly. It 1S
“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 steering-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: th}'ﬂugh which the spindle passes, while the steeting-
'head- 1s 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 *z;z'c;
versa to slacken. Do not turn more than half a- révﬂlutinn
before a re-trial.  Care is essential to guard against over-
tightening, when the fork will become stiff in action or
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 prevert
actual seizure in the event of the spindle adjustment being
too tlg_ht. The necessary friction damper effect is pro-
vided independently and is adjusted as follows.

Thg fork action damper can best be adjuste'd while the
cycle is actually in motion, and a badly corrugated surface,
such as may be found on many bus routes, provides thé
best conditions for testing purposes. The ebonite
damper hand-nut should be screwed su ficiently 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.

TECHNICAL DATA FOR 1933 MODELS

Dz, | D3. | Ds. | D8o.| C. | CfS. | X/3. |Af2. | B.
T A :
Third gear | 1) ol 511 43) 46 49| 43| 59| 57
Sﬂﬂﬂndg ear 781 77| &1l 62] 65| 65| 5% %8| &
First gegrar ;gg Igg 132 73 3'3; 8+7 76| 104 ID*?J
. : - - — X2 I4 T4 : g [ opae
Jﬂe]tls: ﬁf;:ﬁae 151;‘4 I10 Iﬁan' 180 ? 153 153 ? IE : ;g > % ?
v . X X
Compression ratio | 6+5 55- 5"{‘ 4.35 zgﬁ}fj 55}514 55.‘1{14 6 }‘: 4 14%X4 1 4%
Ig?iti?n setting * 50 { 60 | 63
in, . . .
Engine sprocket % ﬁ- % % 1 Y Te yica %
{SUIG}- 20 27 24 Ig 21 2T 24 23 23
I

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




CHAPTER 1II

“SILVER ARROW” AND “SILVER HAWK?”
& MODELS |

g Matchless ““ Silver Arrow > was first intr}:}du-.ced

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, su_bsequently
changed toafour-speed gearboxofthe Sturmey-grcher 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.’

mgBofhg the d Silver Arrow” and the ¢ Silver Hawk”
were taken out of production only on accmunj; 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 ”’

Engiﬁe Service - |

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
1s 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 Iubrication. 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 will 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 1
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 1s 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 1n its housing and create end-play. 'Take

off the tappet cover, turn engine until No. 1 (rear cylinder)
piston i1s 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—4.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. Ol
- 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 oail
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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.—5ecrionar ViEw orF *° SiLvER ARrROw
ENGINE SHOWING OIL PASSAGES

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-

tectly 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 o1l i1s 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 fellewed by
reference to Fig, 5.’ |

« SILVER HAWK *

Lubneatmn

- Lubrication is very much the same as the_ Sllver |
Arrow . The oil-tank is mounted on the crankcase; the
only e:«:terier 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 miark
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 séttle 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 1s supplied to the bearings of the vertical shaft
by gravity, through spiral grooves cut in the shaft bushes.
Oil 1s 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 dram-—plpe 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 i1s connected frem the rocker-box to the oil-
tank. )

‘The o1l 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

01l 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) Atr.leak where the oil-tank is bolted to the

- crankease., |

(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 if is attached, but do not
- remove., Iighten the left-hand-thread fixing-nut sufficiently
to permuit 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 disc engaging the
pins on the loosely fitted driver.

(3) Set the piston of No. 1 cylinder (right-hand front) to 4 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. 1 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 1.

(5) Taking great care not to move either the engine or the
loosely fixed driver, again slide the ignition unit back upon its
platiorm 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, To test if the firing order
18 correct, start the engine on the stand or run with 1
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
2% 1n.).

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
“fluiis  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.r or K.L.G. Type Mso. Ignition is set
with the piston 7% in. before T.D.C., control lever fully
advanced.

Tappet Adjustment

Tappets are set to 0-004. 1n. 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 avbided. 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, 1t 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 1s removed. TUnscrew 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 oul-pipes
from the camshaft housing.

Laft 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

N

r

the marks on the various
timing gears coincide.
Taking care not tomove the

the twelve holding-down
bolts for the cylinder-head
RENE B BRELE and camshaft assembly,

removing all but the two

F1G. 6.—Position oF Rotor Arm  centre ones. The cylinder-
WHEN MARKS ON ALL BEVEL haad and camshaft hous-

Masrm g T B % dow be Tifted 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,

the indicated position all

engine further, unscrew
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Re-fitting Cylinder-head

- Betore 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 1 @) \&)
prevent admission QQ O
ot any carbon chips, /e ,—@ = @)
carefully scrape the | —T=\0
piston top with a EL,\
suitable scraper or
an old penknife,
afterwards wiping
off all traces of the
deposit. Repeat the

process until all REAR:

piStDHS have been Fig. 7.—ORDER OF SLACKENING AND RE-
dealt with. in each TicHTENING CyLINDER-HEAD FIixing
}

_ Borts (" Stiver Hawk 7).
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
mstructions 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,

FROWNT.

=
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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 0004 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 will 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 1t 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. o

Remove the six clutch-spring screws and then the
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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 1s 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 boit.
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 dll 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. | - o

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 3% 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 magdynoe, 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 wvarious dynamo cables, including the negative battery
cable, the entire unit may be removed.

(5) Remove the battery clamp and disconnect the positive
cable sleeve connector fitted about 6 in. from the battery
teronunal. 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. 2

(9) Remove the left-side foot-rest hanger, and the cuter 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
stimple 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 1s 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 Iug.
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 TIMING—** S1LvER HAWK *? AND ¢ SILVER ARROW

“ Silver ¢ Silver

Hawk.”  Arrow.”
Inlet opens B. T.D.C. . : 20° 1e”
Inlet closes A.B.D.C. : . 65" 56°
Exhaust opens B.B.D.C. . ; 65° 60°
Exhaust closes A, T.D.C. . . 24° 10°

Taken with 0-008 in, tappet clearance.

CH;&PTER IIT
1034-1935 MODELS

MACHINEB made during the 1934-1935 period were

basically the same as those in 1933. A 2s50-cC.C.
model (34/F4) was introduced in 1934 and is described
below.

1934 250-c.c. Model Fy4

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

To Decarbonise

Remove silencer and exhaust pipe as one unit, then
sparking-plug and petrol pipe. Take off carburetter and
lay it on the saddle. - By releasing the four bolts holding
down the rocker-box, the entire assembly of rocker-box
and push-rods with tubes can be taken away on the right
side of the engine. Put the two valve end-caps in a
place of safety, and make sure they are replaced when
engine is reassembled., The cylinder-head can be re-
moved by unscrewing the four holding-down bolts. If
the cylinder-head gasket i damaged, replace it by a new
one. -

To Grind-in Valves

In the case of the model F4, valve grinding is advised
on each occasion when decarbonisation is undertaken.
After the cylinder-head has been removed, to remove the
valves it will be found convenient to rest the head of each

D 40
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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 1s 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 Ignitidn_

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
1s 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-
hxing 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
1 In. to § 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. Lhis 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 theé upper fixing bolt
operates in slotted holes to permit of the necessary
movement. o make adjustment, the off-side nut of
the top gearbox fixing bolt must first be slackened. T'hen
to tighten the chain adjustment, first slack oft 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 % 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 pear 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 1s necessary when tightening the rear
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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 1s unnecessary to disturb the adjustment of the spindle
which carries the hand damper control on either model.

Fork Damper—see 1933 models (Chapter ).

- Carburetier—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. Two 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
—+ 000075 .
— D'DDGE% -

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 # 1n.

r

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 D8o 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 1s very close.
If engine noise is heard, or a * knock ” 1s 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 s00-c.c. Models—see 1939 models (Chapter

VII) for Burman-type gearbox.

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

"The Lightweight Burman gearbox was fitted to 250-

¢.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. g.

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. g.—SpriNG-Box anp ~ Prevent the gears from
Rocking-PAawL, engaging correctly,
Sometimes reversing the pawl has the desired effect.
T'he 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 1s 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.

Fi¢c. ro—Foor-CHaNGE LicHTWEIcHT (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 1s 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 Shp—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 shmwn
in Fig. 11. An adjusting stud, as fitted to the clutch-

Fic. 11.—CrLurcH AND CLuTcH-OPERATING MECHANISM USED
QN C.P.-TyrE (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 4 1n. ball 1s 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
suffictently 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. BSlight 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

FDR 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 :

Cubic |
B : . :
Model. mDr:I; ¢ S;rlcé(:a, Capacity, | Engine, |
| cis
: | i' :

—_———

i
* CLUBMAN ’ MoDELs

36/Gz2 | 625 8o I 250 O.H.V.
36/G2M 625 8o i 250 | OHV.
36/G3 69 93 . 350 O.H.V.
|r 36 GBo 825 I 93 f 500 OHV. |
i TourisT MODELS : k
| 36/Ds ] 32'5 93 500 [ SV
?l 36/X4 f 855 85°5 990 5.V,

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

G20 models—The same as the Gz model, with the
exception that a magneto was used in place of ¢oil ignition.

Model G3.—Hairpin valve-springs were introduced.
Fig. 12 shows the general layout and lubrication system,

Model G8o.—This is basically the same as the 350-C.C.
engine, but the O.H.V. rocker-gear is posittvely lubricated
from the oil pump.

Model D5.—This has an improved side-valve engine
6o
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Figc. 12,—ENGINE LUBRICATION SyYSTEM FOR MODEL (3.

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., T'wo
petrol taps and a suitable petrol pipe can be fitted to avoid
the necessity of draining the petrol tank for this kind of
work.  On all engines of the O.H.V. 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-
torward, 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 re-ground by a
suitable machine, otherwise the seating will take a2
" 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. 1LV, 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 1s most important with engines of the twin-cylinder
class, as blow-back can occur and affect both perform-
ance and, 1n 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 1s 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 ruined during the removal of the gudgeon-pin
bush; seizure cannot ‘occur if the gudgeon-pin is a
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ﬂnaf:ing._ fit. 'The absence of noise from thig part of the
engine 18 no doubt due to its generous dimensions.

1937 Models k

Cubic |
Model. | Bore, Stroke, |Capacity, Engine |
mm. | mm. 0., ' f[
: J - '
37/G2 625 8o 250 O.H.V. (Coj H—T
37/G2M | 625 8o | 250 O.H.V. ((M;Ig);:).
37/G3 | 69 93 350 | O.H.V,
37/(G80 825 93 500 0.H.V, |
37/821\4(3 625 5o 250 O.H.V, (Competition), |
37/G3C 69 03 350 O.H.V, (Competition).
37/G8oC | 825 03 500 O.H.V. (Competition)
37/GY 625 | 85 250 | S.V. (Coil).
37/Gs 825 | 093 500 3.V, (Coil).
2 855 | 8g-g | 990 5.V. (Twin).

i‘-

—arma

D'ry-sump lubrication is used on all models similar to
ear_her engines. Side-valve engines have detachable
cylinder-heads, A four-speed gearbox with positive
toot-change is used on all these machines. -

Engine Improvements

A new type of cylinder-barrel and head was 1intro-
duced for both 250-c.c. and 5c0-c.c. side-valve models.
On the 5oo-c.c. engine the valve-seats were staggered
and the exhaust valve-seat was moved away from the
cylinder'bore. This engine, with its new type of cylindet-
head, was remarkably efficient for itg class. Machines
ﬁ'tted with a sidecar should have an engine sprocket with
eighteen teeth, to avoid detonation, unless 1 good grade
of fuel can be used. |

The big-twin was completely redesigned and produced
as a last touring solo mount, with 2 high maximum

speed. Engine details in the main are similar to the
1039 models.

1936~1937 MODELS 65

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 500-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 1s only owing to the high degree of mechanical
silence of the valve-gear that the noise is heard. This
noise 1s often mustaken 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 1s to be free from mechanical noise. As
already stated, the noise can occur when an accumulated
clearance of c:0o15 in. 1s measured. When considering
this, do not overlook the fact that it has accumulated on
the crankpin, connecting-rod liner, also the 1 x 1 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 ctvilian machines turned out since 19435.
The latest type crankpin can be used on the 193”7 engines
by enlarging the holes in the flywheels for crankpin to Z in.
—+ 000075 i

—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 yunworn diameter. This will also

ensure concentricity
Wigews  of the liner. The

“@~ makersusea lapping
tool, the design of

which 1s 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.
1t will be seen that by screwing down the nut, the cast-
iron cylinder can be expanded as far as the metal will flex.

G’Wﬁw

Fig. 13.—Larring TooL.

Testing Flywheels for Side-play

It is essential that end-float in the flywheels to the
extent of 0015 in. to 0-020 in. is allowed when new
timing-side bush is fitted. Fig. 14 shows an easy method

-
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[By courtesy of ** Molor Cycling".

Fic. 14.~—MerHOD 0F CHECKING THE AMOUNT 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 notf as-

“sembled during this operation.

It will be seen in Fig. 14 that the end-play 1s 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 s 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 Matchiess
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 1s
shown in Fig. 15, which can be
made 1f good workshop facilities
are available.

If a tool of this kind 1s not
available, the pinion will have to be
levered off its shaft. A tyre lever,
with one end turned at go degrees,
and ground or filed until it will |
pass behind the pinion and the [Bj;ﬂmm o Monrtgeing

IG. I5.~—SPROCKET
crankcase, can be used. Alterna-  Removine Toor.
tively, a small wedge can be driven in between the
pinion and the crankcase, with inconsequential damage
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to t‘he pinion. Do 7ot attempt to drive the shaft off the
pinion unless the pinion is supported against the crank-
case bush.

- Timing Gear Noise

It 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
ba?klash in the gears normally fesponsible 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 ciréle of the cam.

Rocker-bnﬁ

- 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 § 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
s0, 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 must 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 1n.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 1s used. Without the use of this tixture, 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 shait 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 o1l tD.bE
forced through the shaft and the big-end bearing, whmﬁ
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 '* Molor Cyeling .

[ By courtesy of ** Molor Cycling ',

Fig. 16.—SHAFT-L.OCATING Fig, 17.—METHOD ©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, 10.

Separating the Flywheels

The crankpin has parallel shanks and 1s a force fit in
the flywheel. A hand-press together with two bars {?f
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 availab‘le.
Fig. 17 shows the simple construction of this tool, Wlt‘h
claws welded on to the puller bar. Two 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). |

TECHNICAL DaTtA FOR 1937 MODELS

Details, 250 | 250 | 350 | 500 | 500 | QOO
* 1SV oRvionv,| 8v. 0BV, SV
Top gear . 64 61 58 50 5°C 42
Third gear Q-0 83 75 6-4 6-4. 54
Second gear . I1'5 | ICQ| I0'3 88 3-8 64
First gear .| 19°r| 180 156} 133! 1331 114
Jet s1ze .1 55 120 150 | I50 180 130
Throttle slide . | 4X4 [ §X3 | 6X4 | 6X4 204 | 6X4g
Compression -
ratio . : L 63 65 51 62 5°X
Ignition setting
(ins.) . 0t % 3 i | & iy
Engine sprocket,
Solo, . .| 16 17 I8 | 21 21 2.4

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

CHAPTER V

1938 AND 1939 ENGINES

atrcuLEss models for the years 1938 and 1939 are
Msimilar in design and are, therefore, dealt Wlifh
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 cyln:lder-
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.

Bode. Seroke | Cubic N
Model. Eié’ ;ﬁ?ﬂ?*(f_aga;ity, Engine. Ignition.
8/G7—1309/G 62'5 | 80 250 |S.V. Coil. -
_2,85(}3—;3?,3?(}; 62-5 | 8o 250 |O.H.V. Coil,
18/G2M-39/G2M | 625 | 30 250 |O.H.V. Magneto.
18/G3—39/G3 69 03 350 |O.H.V, Mﬂgﬂﬁt{}.#
38/G4—39/G4 69 93 3g0 [O.H.V. Magneto.
18/Gg—-39/(G5 825 | 93 soo 3. V. Coil.
18/G8o-30/G8o 82'5 | 93 coo [(O.HLV. M:a.g1-1u131:1:~.M=
18/Ggo-39/Goo 825 | 93 soo ({O.H.V. Magneto._
18/X-30/X 8s:5 | §53. ggo |S.V.  Magneto.

The letter “ C " included in the engine number denotes

Competition models,
% Special Clubman mudt_als.

Engine Lubrication System
The engine is lubricated on the dry-sump system.
The main bulk of oil is carried in a-tank ; from there 1t is
led by gravity to a pump, which forces the o1l thrﬂug_h a
series of channels to the various parts requiring lubrica-
i
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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 ojl-
tank by the pump. This process is continuous while the
engine is turning. As the oil-pump is designed so that
it 1s capable of exhausting a greater amount of oil than it
ts capable of injectirig into the engine, the crankease SUmp
1s 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 Qil Circulation

The oil-pump has only one moving part—the plunger,
which has both a rotating and reciprocating motion.
The plunger is rotated by the timing-side flywheel axle,
‘and, while rotating, moves forwards and backwards under
the influence of a small 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.

Ol 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 toreign
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 ﬂywhee} axle
bearing, and then through a drilled passage in 1-:he
flywheel, to the big-end bearing, the splash from which

passes into the interior of the cylinder.
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Fic. 18.—S1DE-VALVE ENGINE LUBRICATION SYSTHEM,

(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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ol 1s allt::rwed to “build up”’ to a 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
_mecha_‘mism and valves are positively lubricated. An
Iingenious 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 mules.- 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.

Qn all single-cylinder machines, access to the filter is
fam_litated 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 o1l consumption, an otly
exhaust, or an oiled plug, in the case of 2 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 53, G3C, (4,
G80, 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 o1l 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 1is 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. zo0.—Bic-TwiN LUBRICATION 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 9go-c.c. T'win,
which is common to all 99c-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. zo.

Checking Oil Circulation

Provision is made to observe the ojl'in circulation, and
it is advisable to do this before each run. If the filler
cap 1s 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 starting
the engine from cold. This is because, while the engine
has been’ stationary, oil from all parts of the interior of
the engine has drained back into the crankcase sump, so
that 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 spasmodic
and 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 of] in
suspense in the crankease according to the engine speed.
For example, upon a sudden acceleration, the return flow
may completely cease for a time, only, of course, to
resume at a greater rate than normal upon deceleration.

Removing the Oil-pump Plunger

T'o 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 2 hexagon
head, and is screwed into the oll-pump housing portion
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of the cra.nkcase. It is located in the under—iside ﬂf‘the
housing, just in front of the rear cap. It 1s atrnght
angles to the plunger and its reduced end engages 1n 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. o
Warning.—1f, 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 1its housing are fr?e frt::%'n
dirt. Then smear the plunger with_clean engine oil.
Insert the narrow end of the plunge? in the rear end of
the plunger housing and gently Push it into Plﬂﬂl.?. Nexlt,
introduce the guide-screw into its hole ar._u:l while gen;:' y
screwing this, slightly move the plunger in a 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 plunger. -
Once the guide-screw has engaged in the groove it should

 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 teetfh
on the plunger and on the timing-side flywheel axle will
be stripped. Therefore, great care must be taken to

revent 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 18 necessary to replace with new.
Both the end-caps must be an air-tight fit on the pump
housing, and consequently it is advl:salee to smear one
side of each washer with a sma!l quantity of Ilq}lld Jmntuég-
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
1s 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-

ing the wires for the
.. clectric system, when

[By enurlesy of * The Motor Cvele Trader ’ remuving thﬂ‘ petrﬂl

Fic. 21.—CvyrLINDER-HEAD REMOVAL ©
350 AND j5oo-Cc.Cc. O.H.V. " SiNGLES ”?I ’gn.k ég mﬂieg G3,
4, oo and (go.

On models G2 and G2M, the instrument panel cannot
be passed through the tank., To raise the petrol tank in
nrdeF to provide sufficient room for access to the engine
to dlsm_antle 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-
Ward_s until its rear end is resting on the nose of the saddle
and Insert a wooden block, or other suitable packin’g,
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.)

e
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To Remove and Replace the Rocker-box (Models
Gz, GzM 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 ot
the valves are closed. Should the rocker-box bolts be
removed with either, or both, of the valves raiscd, 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, GzM and GzMC)

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
ga:s;kf.:t 1s fitted between the head and the barrel, and if
this 1s 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 tully
home.

Cylinder-head (Models G3, G3C, G4, G8o, Ggo and
GgoC)
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
ga:s,kf-:t is fitted between the head and the barrel, and if
this 18 damaged in any way, a new one should be used
when refitting the head. See that there is a washer on

ea?h cylinder-head bolt. Finally, check the tappet
adjustment and, if necessary, re-set. h
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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 1s 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 pasket 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 1s 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 1s 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 1s warm, as
it is most likely that they can all be screwed up a bit tighter.

To Remove the Cylinder-barrel

To remove the cylinder-barrel on models Gz, GzM
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, G8o, Ggo and GgoC(, the
petrol tank must be removed and then proceed as above.

On Gg 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.

T'o 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 1s extracted, because the gudgeon-pin is
parallel. Push the gudgeon-pin out of the piston, with-
drawing 1t from the side from which the circlip was
removed. This action frees the piston from the connect-
ing-rod. The gudgeon-pin 1s an easy sliding fit in the
piston and the gudgeon-pin bush so that there should be
no difhculty. -

To Remove and Replace Valves (Models Gz, GzM
and G3MC)

After the cylinder-head has been removed in the manner
already described, 1t 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 shar_p
tap in order to release them. On re‘moval of the split
collet, the pressure on the valve-spring cap shc?uld 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 plafte.
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 1n
the push-rod chamber. Unscrew the mcker—axleqnut on
the opposite end, using a 1§ 1. box spanner. Tap out
the rocker-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 1s 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 1s fixed across
£ M®  the top face of the
- valve-spring cham-

{ By courfesy of ** The Motor Cycle Trader®’. bEI' "'Wlth the two

FII.;:: 22.—VALVE REmovar TooL IN pﬂinted SCIrews cili-
OSITI NE - . .
SITION AND COTTERS LOOSENED ON gaging in the de-

z50-c.c. O.H.V. ENGINE. 1 )
pressions cut in the
valve-spring top cap, and it 1s 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 SRR

doubt, refer to Fig. 23. =
To reassemble a valve, pm-uﬁs @
; ‘:\ ¢

ceed as follows ;

The mounting block and
the two valve-springs must
be laid in position. Then & 33 ALVE-SPRING
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 1n 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 Gs,
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 i;
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 mwementi
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.—O0.H.V, TAPrET - F16. 25.—SIDE-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
rUbI?er 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 o-000 in.
Model G7—1Inlet o'o12 in, Exhaust o012 in.
Model X —Inlet oroo4 in. Exhaust 0-006 1n.
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

Fio. 26.—SerTine TiMING GEaRs (ALl MODELS EXCEPT 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 o016 in. (See data on page ¢7.) To
re-set the timing gears: Turn over the engine till the
mark on the small timing pinion D, Fig. 26, 18 in line
with the centre of the inlet (rear) camshaft bush. Insert
the inlet camshaft “ N7’ 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 “ EX”’ 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 replacé—:

ment. 'The valve timing is given in the data table on
page 97, and, when checking it, the tappet clearances
must be set to 0016 in.

To re-set the timing gears obtain four bolts, or pieces
F}f metal, each about 1§ in. long and not more than <% in.
in diameter, and proceed as follows :

Remove the tappet-chamber covers from the cylinders
ﬂ}ld. turn over the engine until the mark on the small
timing pinion is pointing to the centre of the bush for
t!w‘ 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 Cruntour

Owiing 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 reasomn,
it is necessary to check the valve timing with a tappet
clearance of o016 in., which is sufficient to skip the

slight incline.

To Re-time the Ignition

Have availabie a stout screwdriver, or an old-type tyre
lever having a short turned-up end, and a bar of metal
not less than 5% in. in diameter and approximately 54 1n.
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).

- Then proceed as follows, according to the model.
Models G2M, Ga2MC, G3, G3C, G4, G8o, Ggo and
GgoC.—Unscrew the nut that retains the lower magneto

sprocket and gently lever the sprocket from the taper on

the. camshaft to which it is attached.
Turn over the engine until 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 ¢7 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 uppef mark on the bar is
level with the top of the plug-hole.

By turning the sprocket on the magneto shaft, rotate
ﬂ:lﬂ magneto in an anti-clockwise direction (as seen when
*:newing 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 Gz, G5 and G7.—To time the ignition on these
models, slacken the screw securing the contact-breaker
cam, and, with a2 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 GzM,
etc., above. - When this has been done, gently rotate the
_cnntact-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 1s
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 to it. 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 1s controlied (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 atir 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 2 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-

S wards, until even firing is obtained

R . s : : : '
fﬁl\“j (The pilot jet air-sctew will be

observed at the base of the mixing
chamber and its position is locked
N—=-~/ byanut) Thisadjustment is not

E/,-,@ Ol unduly sensitive, and it should be
possible to obtain the correct adjust-
ment in a few seconds.

In the event of the adjustment of
the air-screw failing to provide the
required result, it is possible that
the pilot jet 1s obstructed with dirt.
The pilot jet is actually a passage
cut in the sprayer base, or choke,

NUT Securing and is very small, so th-ere iS alw::lys

SPRAYER Base @ latent danger of this becoming
Fic. 27.—Location or choked. Upon removing the float

PrLor JET. 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 bﬂd}t 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. '

) TecHNICAL DATA FOR 1938-1939 ENGINES
Horse Powzw (A.C.U. rat- Gz, GaMC, G2M, G7 246

) G3, G3C, G4 347
T . Gz, G8o, Goo, Ggol 4-98
- | b4 9'9
VALVE TImMING (with o016 in. tappet clearance}. )
B. T.D.C. All except X 20°
Inlet Qpens _ 12 (19495_49)
e Al excent X :
ABD.C. All except “r
Inlet closes _ 61° (10ks-40)
X o
Exhaust opens B.B.D.C. %11 except X 53"‘
Exhaust closes A T.D.C.  All except X 28° 5
4 - X ; 128
[GNITION ADVANCE (mafx.) . g 5, 2% j".;ri y
15t 1tion betore 2 |
%ﬁ%ﬁfn p.GSl o All except Gz, G5, X 7/16
| § in. {1945-49)
TAPPET CLEARANCE (in.) |
APPIEn]et . ( All O.H.V. Nil.
G o012
Gs, X 0-004
Exhaust All O.H.V. Nal.
| 7 G012

2 . 0-00b
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SPARKING-PLUG GaP (in.) All 0018 to 0020
51ZE oF MaiN JeT G8e, Ggo, GgoC s
G3, G3C, G4, Gs 150
X | 130
gz, Gz2MC, Ga2M 120
S12E oF CHo ; o -
KE 87 CaM. A 4~058 - CHAPTER V1
Z, 2Vl (52 _ :
Gs' B - POST-WAR ENGINES
3 234, Gﬁ]-, X b—oe8 .
3 G8o, Goo, GgoC - zg_ggg PDST-WAR models were introduced for the 1945 season,
1ZE OF THROTTLE SLIDE 8*2; oo GEMC 4 X 4 and up 10 1949 were cﬂnﬁned to 350-C.C. EI,Ild 500-C.C.
Gs Gal G Gz, & 5 ﬁ single-cylinder. O.H.V. models. Post-war twin-cylinder
’ ~ G8o, Ggo, GgoC 29 X 4 O.H.V. models are dealt with later in this chapter.
E(*:rgnaclllxgr']gg)mfc CAPACITY. Algxcépt G2MC, G3C, s
1 gD : 3
o | | G2MC, G3C, GgoC 2 SINGLE-CYLINDER MODELS
iIL-Tank CaPACITY {pints) All 3 _ . ' )
PisToN-RING GAP ooy dsoied.d ‘BeE i il i Bors Engine service dgscrlbed for the 1939 models apphe':s to
N size, post-war single-cylinder models; subsequent alterations
i MPRESSION SEM.GZMC . 2-33 to I to single-cylinder engines made from year to year are
Gy 4.; :fg: mentioned below in chronological order. Reference to
gg G3C, Gq 66 to 1 ““ Technical Data” (pages 211-220) will indicate settings
}(Er&::, Ggo, GgoC g; o to be used on the different post-war models.
‘ | 5'4to 1 . . -
SPARKING-PLUG | (sj ‘I{I ?Lﬂige Cx or K.L.G. Fso Oil-pump Modifications
-H.V.—Lodge Hr4 or K.1.G. F70 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 18 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 2S5 on one end).
(3) Timing-side axle (stamped 25 on one end).
(4) Pump guide-pin and sleeve.

(3) 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. o
If the oil-pump guide-pin is not located in the profiled
groove m the pump plunger and pressure is applied on

POST-WAR ENGINES 101

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 1s 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 :

(1) Restriction in the filter or return pipe.
(2) Blocked oil passage to rocker feed (check paper
-washer). |
(1) Blocked oil passage to big-end due to—-
(@) Crankpin incorrectly located in flywheel.
(B) Oil passage in crankpin fouled or choked.
-(¢) Timing-side axle incorrectly located in .
flywheel. | |

After overhaul, when new parts have been fitted, it 1s
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 19471948
models was mtroduced by grinding back the flat on the
small diameter of the plunger to the extent of ¢-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 oil 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. 'Theinlet-valve oil-regulating screw, if unscrewed in
excess of one-half a turn from its closed position, will also
affect oil consumption. |

. T
o 3
e

Original.
Fi1g. 28.—O11-Pump PLUNGER MODIFICATION
FOR 10471048 MODELS.

Should the condition of the piston-rings and cylinder
bore size be normal, the oil consumption can be improved
by using 2 modified type oil-pump plunger. Fig. 23
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, d
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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'I:ﬂ prevent the bulk of oil delivered to the engine being
directed to the cylinder-wall feed, 2 ball valve is used
to ensure the big-end receives adequate otling at high
engine speeds. 'The ball valve is fitted in the end of the
passage from the timing-side bush on the crankecase face.
There is nothing to go wrong with this part of the system.
1o dismantle, a 3 B.A. screw should be inserted in the
!;)rass 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 1s a spring and ball which complete the assembly.
The brass insert should be flush with the counter-hore
when replaced.

Remedying Oil Leaks

Serious oil leakage can affect oil consumption. Qil
leaks are unlikely to oceur if sealing gaskets and the parts
used with them are in good order. The points where oil
leakage can occur and the remedies are :

Pu{k-r{}d—cawﬁr Tubes—Renew top and bettom rubbers,
applying jointing compound around the reduced diameter
of the cover tube and rubber. If 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
Dccgrs,‘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.

KRocker-box Cover.—Examine for cracks due to over-

tightﬁ.fning; 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 1s
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 dll O.H.V. single-
cylinder Matchless engines the crankcase release 1s
mounted on the driving-side crankcase. Its construction
and function are described on page 6g9. 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 o1l passages in the cylinder-head
will drain into the combustion chamber when the engine
has been stationary, particularly when a side stand 1s 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 -in.-diameter holes 1n
each side of the well: this allows 01l 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 f5-in.-diameter copper tube protruding
approximately 5 in. to reduce the head of oil. The
oil-fegulating’ 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 1n 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
touls 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.V. 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 83-306). .
(z) Take away front chaincase, clutch and driving
chains. o
(3) Remove magneto chaincase, magneto chain and then
timing cover. . a g
(4) Disconnect all engine-end o1l pipes. N
(5) Remove all crankcase bolts with frnnf, engine plate.
(6) Slack off gearbox bolts and rear engine-plate bolts
to facilitate engine removal.
(7) Springsdown front engine lug bottom end and the
engine can be taken away with comparative ease.

Note.—Before separating crankcase, the; oil—Rul;'np
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. Tt 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 not used. An accurate method of checking is shown

in Fig. 14, page 66; the shock-absorber spring must be -

removed before checking. Allow ¢-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 1n 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 1::1_‘151165‘ 13
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 mller_path,
and high-tensile centre shaft) 15 common on all smglfa-
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. Yor factory use,
a torque spanner of 213 ft.-lb. is used. | o

Replacing Timing-side Shaft.—This 1s dealt with on

page 7o.

Balancing Flywheels (See page 72)

Each flywheel is balanced separately by the ‘maket:s
for interchangeability. If a high-compression piston 1s
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.—so0-c.c. flywheels are 2 1b. 6 oz. heavier than

350-c.c. models (engines before No. 8,000). Flywheel

- diameter for 3zo-c.c. early models is 73 in. X Izy in.

Engine Noists
Matchless O.H.V. engines are noted for the%r high
degree of mechanical silence. Slight engine noise waill

inevitably become audible 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 IMOVINg
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
18 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 ;imd
bottom of the skirt (right angles to gudgeon-pin axis);
top lands or side clearance do not affect piﬁatan 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 expérimental work and

i
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| Fig. 20.—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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0001 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 dround 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
1s stamped on the base flange. For example, if the
cylimder 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
irom 1947 onwards which use the short connecting-rod.
This connecting-rod can be used on earlier modeis 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 with a piece of wood. If

noise disappears the end float is the cause. |
To remedy, remove the magneto-drive sprockets

and the timing-gear cover, then fit a shim washer 0-006 111}.1-—
o010 in. thick over the shaft for the cam. Replace the
emoved and re-test. | | |
pm’}[‘iz cause of this noise, apart from the‘ slight enc'l play,
is that the tappet is offset to the cam with the object {}E
ensuring that wear 1s distribuiced equally on the f{]{?tl 0 |
the tappet, and not in one particular place. The p:cﬁ'-;ltfmn_
of the tappet, in relation to the cam, causes an 0scl atuﬁg
movement on the cam with the resultant noise. T e
outside bush for the cam axle can be mgved inwards, 1if
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 camghaft
bushes or the timing-side main bush may be re.sp-::rnmble.
Before fitting costly replacements try the effect of a new

small timing pinion.

Resetting Valve Timing O.H.V. Models

Details shown on page 91 apply also to post-war models,
Recent issues of replacement cams are interchangeable

for both A.].S. and Matchless engir}es marked 1 and 2.
No. 2 is used for resetting A.J.5. engines.

Valve Springs
Coil valve springs are used on post-war models made

before 1949. To minimise valve float, use 1948-type
springs, which are slightly longer apd stronger tha:n 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 1z 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 1s located. T'o 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 % in. and use the earlier type hardened end caps.
This treatment 1s best suited to touring models, where
high revs are not needed.

Compression Plate

The compression plate 1s 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 724 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-cC.cC.
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-g to 1 (50/50 fuel) without plate,
and 724 to 1 when used with a plate 3 in. thick.

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

also post-war models. Ratio 1s g5 10 I (50/50 fu_el) Wi-th-
out a plate and 84 to 1 when used with a plate 1% 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 o1l 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 (& in.) returns _011
from the sump to the tank, its larger capacity keeping
he 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 iﬁ?ﬁgﬂ

divided by-pass supplies oil to the camshaft bearings and reb ThROLGH

THE CYLINDER
AND HEAD
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Fig. 30.—01L PuMp ARRANGEMENT SHOWING DELIVERY OIL PUMP
(ON THE RIGHT) AND THE RETURN O1L PuMr (ON THE LEFT). @
1. Ball, for non-return valve, r2. Cover, for oil return pump
2. Spring, for non-return valve, body. T
3. Plug, retaining non-return 13. Screw (1 of 6) used to retain 7
valve spring and ball. covers and bodies of oil
4. Bleed hole, | pumps to the carrying plate.
5. Plate, carryving oil pumps, 14, Cover, for oil feed pump.
6. Washer, paper, for body of 15. Drivengear, foroil feed pump.
return pump. 16, Screwdriver slot, to enable \
7. Body of o1l return pump. . driving gear to be cor- \\
8. Dowel pin, locating pump rectly positioned during 10" FREETERMINED 3
COVeEr, assembly. Chot 10 LUBRICATE R G END AND
g. Driving gear, for oil return 175. Drrving gear, foroil feed pump. THE Tpne A : D masact
pump. 18. Dowel pin, locating pump | okt SUFC T O
10, Driven gear, for oil return COVeEr, oL DOTECIOR 10 ORI I
pump, 19. Body of oil feed pump. SR SR LTSS s
11. Screwdriver slot to enable 20, Washer, paper, for body of 8 I
driving gear to be correctly feed pump. )

FiG. 31.—CROSS-SECTION OF ENGINE SHOWING 11 GALLERIES,

positioned during assembly,  21. Bleed hole,
O Passaces, O1L DEFIECTOR AND SLUDGE LTRAPS

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.

The divided oil by-pass is operated by the oil dis-
tributor mounted in the driving-side crankcase and

secured by a plated cap (see 13, Fig. 32).
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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.

F1e. 32.—O1L DISTRIBUTOR. |
. Housing (part of crankcase) 9. Spring, for non-return valve,

=t

. for o1l felt filter. ~ -~ 10, Circlip, retaining non-return
2, Seat; for oil felt filter. - valve seat, | |
3. Felt fabric filter. .+ 1. 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, 15. Pipe, from release wvalve to
8, Cap, for felt filter housing. o1l 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 oil-delivery pipe (right-hand pipe on crank-

case) (see Fig. 33).

VIEW OF NEW TYFPE
Ol PRESSURE RELIEF VALVE 7
IN S1TU

TIMING SIDE CRANKCASE

" r..-"'-l-:-:.:_ . @
| L ¥
=0 :

F1g. 33.——PRESSURE-RELIEF YALVE.

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 1b. when the oil 1s

WdTIlll.
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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; 1t 1s not ‘‘ timed ” and has an 180 degrees

~ location, Oil mist released by

NSHED SEexF U SRilE. Nl o crankcase pressure 1s taken to

TG OBTAIN ACCESS T0 FELT IS ¥ISIBL - .

FILTER o LTEEI-HTHDHASiL : : the 011 tElI'lk fﬂr d.lSChﬂ.I'ge (SEE
o] Fig, 34).

VENT PIPE PELEASE YALVE

il Oil Tank

This 1s shown in Fig. 34,
which is self-explanatory.
'The o1l level should not exceed
6 in. from the bottom of the
tank, otherwise o1l can be
dischargedthroughthecil-tank
vent pipe, causing heavy oil
consumption,

IR
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Cleaning Oil Filters—Twin
Cylinder |
Early models did not include
a metal strainer in the oii-feed

TUBE_FORMING CHRMBER | A=F |

TOR CHL FILTER, THEREBY dl AP
ISOLATING 1T FRDM i '
THE OLL TANK

DRAIN PLUG

WAL GazE FiTin, |1 4% Pipﬁ or a fﬁbric filter in the o1l
P I AR k
s a o \ .

0WHARDSY \ "The metal strainer can be

Q1L RETURH PIPE ﬁttﬁd Withﬂﬂt dlﬂ:lculty 1o thESE

GRAVITY PIPE TD ENGINE FRAOM EMGINE 3 ; '
Bl FEED PUMF RETURM PUMP e_arly IﬂDdElS, bllt 1 Hﬁw-t}’pﬂ
“ . Bie 35O TANK. oil tank 1s required for the

addition of a fabric filter.
Clean o1l 1s of paramount importance for this type of
engine, and owners should 1nsist on o1l being supplied
in sealed containers. -
Clean all oil filters when o1l 1s changed or at §oo 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, 1f 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 tor bmke}i -.
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 th'el 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 ba_ld
sump scavenging caused by an air leak where the oil-
return pump is mounted. Renew the gaskets and use
jointing compeund sparingly, also check paper washers

fitted to pump-support plate.

Oil Shnftage to Top Part of Engine .
Check the oil hole in distributor bush (3% 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 1s low,
examine the relief valve for foreign matter under the

seating.

Q1l Filter

- Three filters are used and are shown in Figs. 32 and 34,
these should be cleaned in petrol whenever the o1l 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 o1l 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 wiil 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 1s 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 n 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 1s 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 o-006-in. feeler gauge between the valve stem

PLAIN WASHER - $ELF LOCKING NUT WASHER FOR
MENTIONED IM ' CLAMPING BOLT LT
MERTINED, FOR CL CLAMPING BO

SPRING WASHER
GOVERNING END
PLAY OF ROCKER

VALVE

U . HEAD OF ECCENTRIO
Rl e T g ROCKER SPIMDLE
ROCKER — BERVAA. - WA BOLT CLAMPING
e fls) EASfECH 7% S _ ROCKER $PINDLE

REDUCED BART

COF ROCKER .
SPINDLE HEAD

COLLAR FOR
VALVE SPRING

CYLINDER
HEAR

Fr1e. 35.—ROCKER ADJUSTMENT (TwiN). -

and the rocker pad, now rotate the eccentric spindle in the
opposite direction so that the  feeler gange * 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 forithe other valve; use o-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 intet, and o-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 eccur 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 18 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
Q.H.V.-type engines. I‘or valve grinding a short piece
of rubber tube, & 1n. bore, pressed on to the valve end 1s a
suitable tool.

Cylinder Removal

At this stage the cylinder barrel can be lifted. First
take out the push-rods (identify them for refitting),
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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 1n 1ts 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 maﬁifmld, then fit the 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:

racker 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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Fic. 36.—VaLvE anp CoMPONENTS, AND TIMING (GEAR (Twin).

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 waill
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 0012 in. tappet clearance
and refer to technical data.

Removing Timing-gear Pinions |

It is not necessary to withdraw the small pinton for
the crankshaft when the crankcase is separated. Should
it be necessary to remove this pinion with the engine
assembled, a special tool 1s required (makers’ number
o15273) which screws on to the threaded portion of the
pinion, and has a draw bolt for pinion extraction. This
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
o012 in. Having loosened the nut securing the pinion
for the magneto with the special tool (makers’ number
o15273), 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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thé 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 2 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 1s
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. (T'he bottom cam 1s used to time the off-
stde 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 1n * Re-timing Engine 7, 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.

POST-WAR ENGINES 129

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 rehtting pump

plate, |
Note.—TFor factory use torque spanners with 28 and 22

ft.-1b. are used to tighten centre web and connecting-rods
respectively.



| CHAPTER VII
STEERING, WHEELS AND TRANSMISSION

THE ft:llﬂwing 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

aganst having the adjustment too tight, because the fork
130
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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 purposes, 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 1n 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
frontstands. Unscrew the knurled nut on the front-brake
rod and remove it. Unscrew the speedometer cable
from the speedometer gearbox. Slacken both nuts on
the front-wheel 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 1s free to drop out.

To refit the firont 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 GaMC, nstructions 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 G2, GzM 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 wiil 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.
iRBleVEE 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 Gz2MC, G3, G3C,
G4, G35, G8o, 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.
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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 thie 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,

In no civcumstances 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
awvay.

Periodically test, with spanners, the nut on the cenire
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 1s
noticed, tighten the three sleeve-nuts without delay.

Wheel Bearings on Models Gz, Gz2M 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 & 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 Gz2MC, G3, G3C, G4, G,
G8o, Ggo, GgoC and X

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 1n a very
short time. There must always be a slight degree of
end-play. This should be about 000z 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-
watds 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 G2, Gz2M
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).

f If it is desired to remove the cups, it 1s 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, G8o, Ggo, GgoC and X)
T'o 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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lef‘t-hancl side of the centre solid spindle, withdraw the
5p1nfzile 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.
A dished plate, felt washer
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free to be removed.

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

F16. 37.—WHEEL BEARING: the hub shell. Removal

E%)) %DD{I: ?{ﬁ;ﬁ_‘;i‘;ﬂ of this will permit the

- 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
she%l, 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 1n. on the front axle, and 13 in. on the rear axle.

If the cups have been removed these should be pressed

and a plain plate are then
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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 GzMC, G3,

G3C, G4, G5, G8o, Ggo, GgoC and X)

It 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 1s 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 5-1n.
play in the bearings. |

# [,eft-hand side for post-war models.
-~
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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 Gz, G2M 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 7, |

Brake Shoe Adjustment (Models GzMC, G3, G3C,
G4, G5, G8o, Ggo, GgoC and X)

As the brake linings wear, this can be taken up by suit-
ably adjusting the finger-nut on the rear-brake rod, but,
after some considerable mileage, this continual adjust-
ment causes the brake expander to lie in such a posttion
that the leverage available is considerably reduced and
consequently the brake loses in efficiency. 'I'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, on€ or more
steel shim-washers can be placed on the
stem of each pad. This will have the effect
of centralising the cam expander, thereby o e

restoring the efficiency of the brake. When g0 iy D
the wear is taken up in this manner, 1t 13, TACHABLEHEEL

Pap.
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 th.E: 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 bl:ake
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, GQD, GgoC and X.—
Major adjustment of the front brake is made on the heel

/
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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
hilet, 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. -

Lo 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 £l 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 W{d&
groove for both the front and rear portions of the chain-
case. Where persistent oil leaks occur frr:}'m this part of
the machine, the new type rubber case will provide the

o

remedy.

To Remove the Quter 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 : o

Unscrew the five clutch-spring adjustmg' nuts and
remove the spring pressure plate, cum'plete 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 szlam
washers. Withdraw the clutch hub, which is a splined
and parallel fit on the shaft; lift away ‘Fhe }arge 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 1s retained by a centre

fixing bolt and metal band.

“To refit the clutch :

"Show up to the clutch sprocket the clutch case and fit
| s
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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. lhis 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 adjust;r}ent 18
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 rear 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 t.he rear axle
and is locked in position by a nut. A collar 1s plac'egl on
each bolt, between the nut and the fork end, to facilitate

ss to the nut, except on model X,
accTeﬂ 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 -bnlt.
Serew 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
S in. to 1 in. as it is pressed up and down mlfiway beitween
the sprockets, the adjustment 1s correct. Finally, tighten
the wheel spindle nuts, re-check the whip and screw the

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

Notes on Chain Adjustment

Betore 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 pro babh;
upset the adjustment of the rear brake. 'Therefore, after
altering the adjustment of the rear chain, always Jcheck
the adjustment of the rear brake, and, 1f necessary
re-adjust the brake. |

The whip of chains should be tested midwﬁy- 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 tighte;
than in any other. |

When adjusting the rear chain care should be taken to
leave the rear wheel in correct alionment. When
correct, a piece of thin string stretched taut across both
T.mrheels,.abnut 4 in. from and parallel to the ground, should
just touch each tyre at both sides of the wheel centres.
fllternatively, a straight wooden batten, about g ft. long
is handy to use for checking wheel alignment. Thi;
should be applied, as in the case of string, parallel to and
about 4 1n. from the ground. | |

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

Dynamo Chain Adjustment

The dynamo armature shaft is eccentric to the body of
the dynmamo. '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 Ga2M, G2MC, G3, G3(,
G4, G8o, Ggo, GgoC and X, this boss is just under the
word ¢ Lucas ”, while on Models G2, G5 and G7 1t 1s
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, 1t can
be felt the dynamo chain has a whip of about ; in, This
adjustment is important. Finally, tighten the dynamo
clamping bolt, recheck the whip and replace the inspection
cap.

Should it ever be necessary to vemove the chain sprocRet
from the dynamo armature shaft, it is absolutely essential to
hold the sprocket with a spanner, while loosening the sprocket
retaiming 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. 'There 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 % 1n.
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To Remove the Dynamn

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 : | - y
~ 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 to, 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

5 i b
| 1

Fic. 39.—TooL FOR REMOVING 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. BSlack 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 19go 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

-1n position and tap the end with a hammer in a series of

light blawls, and the nut will unscrew with comparative
case. This method is preferable to pressure applied

on the spanner with the gear engaged. Fit the latest
type of nut if the hexagon 1s damaged.

GEARBOX AND CLUTCH

Burman four-speed gearboxes, foot-ope
| ; -operated,
to all models as follows : perated, are fitted

250=C.c. model . Lightweigh

, ght, H.P.-type.
350-c.c. model . . Mediumweight, C.Pﬁﬂipe.
s500-c.c. model . . Mediumweight, C.P.-type
ggo-c.c. model . . Heavyweight, B.A.P.-t},fpe:

Competition models use the C.P. type with low bottom
gears a-nd have C,P.B.L. stamped on the gearbox. The
Emiy dIPfirence between the standard and competition-
ype gearbox 1s confined to the main drivi
shaft fixed pinion. | WREEI

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 1% pints when
r&b1{11d1.11g), grades to be used are shown in the table for
lubrication. With grease-lubricated gearboxces a teacup-
ful 'ﬂf 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

Grearbox internals can be removed with the gearbox
in its normal position.

Tf 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
1ick-starter. Remove the forked plunger and the 1-in.
stee]l ball. Unscrew the ratchet pinion nut securing
spring with ratchet plate, the four nuts for kick-starter
ense 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
i 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 o1l 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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i 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 layshaft 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 1 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 1s “ 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 * O » |

1s 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 tl}e_mainshaft (kick-
starter side) then the short plunger with the slot ve1:t1cal.
Fit the return spring for the kick-starter crar}k and insert
spindle in case cover making sure that the inner E":Hd of
the spring engages with one of the slots m1ll:ed in the
spindle. 'The crank. can now be tempﬂrz}rﬂy_ fitted.
Wind up the crank, fwo complete turns, holding it so as

I% Ak, E

o e
o+ m-mradeip g -ﬁ - i3 \ ;l.' TI% %?:

L -;- h@?&m’h e o

ey

o

TP — ]

e P e y I i o
L]

Fic. 44:.——GEARE::JX DETAILS. _ |
(A) Clutch, (B) Main gear. Kick-starter shaft, (M) Kick-

C) Mazinshaft sliding gear. (1)
%\J’Ia)iinshaft gear, (E) Layshait
gear, (F) Second layshaft gear.
(G) First layshaft gear. (H)
Third layshaft gear. (J) Chain
sprocket. (K) Foot pedal. (L)

starter quadrant. (IN) Ratchet
pinion. . (Q) Driving ratchet.

| (Q) Stop. (R) Clutch-operating

lever. (8) Operating plunger.
(T) Mainshaft. (V) Layshaft.
(W) Layshaft sliding clutch.

to prevent the spring unwinding. Repﬁlace the case so
as to locate the clutch-operating lever in the fork, and
engage the foot-change quadrant. Pus}% ‘hume gex}tly
and secure the case stud nuts. Re—posnmn‘the kick-
starter crank, the foot-change pedal with ‘indmat{::‘r and
the clutch cable. Fill later-type. boxes with 1 pint of

engine o1l. | |
%Eﬁt 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, 1s shown in Fig. 4o0.

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) anc} 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 (ELP. type), see 'tha_t the
legs of the springs are separated, and one 1eg is placed
each side of the pin.

Noisy Gears after Prolonged Use

This is usually brought about either by }mrnllaysha_ft
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 1950 season,
five-spring clutches were fitted to the competition al_s:::-
the goo-c.c. models. A clutch lay-out is shown 1n Fig.

I.
' The presence of oil in the front chaincase does not
affect the clutch efficiency providing the oil level does not
exceed } 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 'Cll'lt{}h used
on the B.A.P. type. The number of clutch friction plates
fitted is, however, different.

Tt is essential that there is about 3% in. clearance between
the fork plunger B and the nose on the lever A, when the

clutch cable 1s fitted.
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F1o. 41.—CrLutcH anD CLUuTCH-OPERATING MECHANISM
(C.P.-TypPE GEARBOX).

(A} Clutchoperatinglever. (B) (Q) Rivet for chainwheel and
Operating plunger. (C) Ball. clutch case. (R) Cup for clutch
(D) Thrust rod. (E) Clutch spring. (S) Hard centre of spring
centre. (F) Springpressureplate. pressure plate (not supplied
(G) Plain steel 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) Washer
Spring. (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 GzMC, G3, G3C, G4, Gz, GS8o, Ggo, GgoC
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 clutch lever thus releases the

pressure on the clutch plain plates (G) and the clutch
friction plates (H)

(Fig. 43), and en- o EE
\

ables the clutch
sprocket (L), to 115 x4
revolve on its -

bearing (K) with- g,
out rotating the QCZFJ J j))“‘-l )
clutch hub, which 6% 30x { \- DT *

1s secured to the 66X7 329% 331K 328X
mainshaft (T) Fig. 42.—GeaRBOX CLUTCH-OPERATING
Consequently no LR S,
power 1s 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

o

A P ,’r
S . SR 1.3 v RN, 000N, N

(LR T [

F1G. 43.—ILLUsTRATING CLUTCH OPERATION.
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pressure exerted by the clutch springs (F). The whole
of the spring pressure is thereby transferred to the clutch-
spring pressure plate (E), and this forces the clutch plain
plates (G) tightly against the clutch friction plate (H),
'so that the power transmitted by
the engine to the clutch sprocket
1s 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.—CirutcH-OPER- o,
ATING MECHANISM USED The clutch push-rod is ad-

?;)H(')P.'"TY:PE (I}E“RB?K" ~ justed by means of the adjusting
pﬂfﬂtlng eVEr Ior .
clutch. (B)Short push- sleeve-nut, 331-X (Flg- 42).

rod. (C)Steelball. (D) Altering the position of this

E;“Iffn?ln' (E) Lock-nut  gleeve-nut will either increase or

decrease the clearance between

the clutch-operating lever, 175-X-4, and the thrust-rod,

330-X. Should alteration be made to the position of the

sleeve-nut, make sure the locating plate fixing screws are
~ firmly secured when the adjustment is completed.

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
extentof 55 1n. Screwed in the centre of the outside clutch
plate 1s 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 Conitrol

Due to wear on the inserts of the clutch friction plates,
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the plates will close up, increasing the E-_,ffeL:tive Ien_tgth of
the clutch rod. While the clutch operating mnet 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 35 in., and to take up {Eablﬂ strgtch.

Fig. 43 will show the necessity for this clearance,
because it will be noticed that if the c_.lutch thrust-rod 1s
too iung, the clutch-spring pressure will be exerted §.01F:ly
on the clutch-rod and not on the clutch ste:&l B,I:ld friction
plates. This will allow the clutch to slip, instead of
transmitting the engine power through the gears to the

wheel. |

I.Ea(l'.}ll_ltch 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 dﬂwn,_ and, in effect,
lengthen the push-rod. Adjustment will then }{ave
t6 be made by removing the small plate on thfa kick-
starter-case cover, and moving the sleeve-nut, retained by
the plate, on both the C.P. an_d B.A.P.—type gearboxes.
Screwing in the sleeve-nut will increase the 'clearance
hetween the clutch thrust-rod and the operating lever,
when clutch slip has taken place. In the case of the I.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 1 in, free movement
ot 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.

Shght 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. 1If 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 *“ T'echnical Data "’} and renew
them if their overall length has shortened by 1 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—-
% 1. 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.

‘machines made since E 3
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Teledraulic forks will

fit heavyweight frames
(300-c.c. models) for
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1935, as the head lug
and steering races are
the same as used on the
present - day models.
On the 2j50-c.c.
machines the head lug
is shorter to the extent
of $1n. The following
alterations are necess-
ary :

soo-c.c. Models.—
Exchange large front
brake for light-weight
type. Fit present-day
front - wheel spindie
(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 1939 gearboxes. .
Fit £ in. handle-bars. Connect contraols 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 3 in. wide. Use pres?:nt—day f-r::mt wheel
spindle. Arrange for speedometer drive, as with 500-c.c.
models, Suitable front guard with stays will be required

for both models.

[By courtesy of **Motor Cyeling’’.



160 MATCHLESS MOTOR CYCLES

Lubrication of Forks

A special light grade of oil is used in these forks, 61
0Z. 18 flilh?d to each fork tube, and, if leakage does nnzt
Occur, 1t 1s 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 as'sembly.

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 (unscreweci
end ﬁrst); oil seal (leather side first); paper washer :
bakelite bush (flanged end first) ; buffer spring (if fitted) :

'an'r:l 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 1 in. nut on rod ; and
insert above assembled parts into the damper jtube.
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 ¥% in. nut

1s 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 64 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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TecHNICAL DaATa, 1938-39 MODELS
INrFLATION PRrESSURES., (Approximate Ib. per square inch.)

Models. - Front. Rear.
Gz, Gz2M, G7 . X : 16 18
(3, Gs, GSD . . , 17 20
GzMC G3C, G4 . : 20 24
Gogo, GQDC . . . 20 | 24
X : I8 18

For I‘IdEI'S of abnormal weight, or if a pillion passenger is
carried, increase the above pressures to the extent of 2 Ib.

Top (GEaArR RaTIOS

Engine
Sprocket
Model. Top Gear. "Teeth,

230-c.c, Standard , ; 625 16
250-c.c. Competition . 656 16
350-c.c. Standard : : 555 19
350-c.c. Competition . 014 16
500-c,c, Standard : : 50 21
500=C.c. 3/C . . . 552 19
so0-c.c. Competition . 5'52 IQ
ggo-c.c. Solo . : . o Z4
ggo-c.c. 3/C : ‘ 4°04 22

Note.—The gearbox sprockets fe:ur 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 Twype.  Top. Third. Second. First.
H.P. I I4 1°QY 297
P ; ; I 1-28 176 267
C.P. Competition I 1'51 208 116
B.A.P. (four-speed) . I 126 eg 267

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

POST-WAR MODELS

- ¥rame 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, 2
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 1s
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.
L.eave 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 1s applied with fork at full deflection, or when
the machine 1s ridden over steps with the same effect.
To rectity, carefully check the oil content, then add an
additional 3 oz. making a total of 10l oz.

01l Leaks

A super seal is fitted to each fork slider. Qil leakage
above the slider may be due to an excess of oil which can
break down the oil seal. T'o 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 o1l seal.

Forks for Sidecar Work

Solo-type springs, as fitted to 1947-8—g models, are
not suitable for sidecar work. Replace these with springs
of 1945-1946 or W.D. type and fit an alloy distance piece
$ in. wide on top of each fork spring; also a narrow
distance piece  in. wide, at the bottom of each spring,
using normal oil content. Do not use thick o1l to stiffen
fork motion, Distance pieces are obtainable from the
makers of the machine.,

Note—A steering damper (obtainable from the makers)
1s 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 wuse. The only alteration
required 1n addition to the forks 1s a smaller engine
sprocket. The solo sprocket on goo-c.c. models has 21
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teeth, which nust 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 1s experienced in obtaining suitable sidecar
connections owners should apply to T. C. Munday and

0., Ltd.,, 124 Dalberg Road, London, S.W.2, who are

sidecar specialists for Matchless machines,

Spring-frame Models

The general arrangement i1s shown in Fig. 46, which 1s
self-explanatory. Lubrication for the hinge bearings is

MAIN FRAME
/ LEFT LOOP

MAIN FRAME:
RIGHT (DOP AL
=TOP PIVOT SUPPORT

OIL FILLING PLUG
TOP PIVQT BODY
TOP COVER TUBE

BOTTOM COVER
TUBE

CARRIER RING FOR
DaMPER BQTTOM TUBE

BOTTOM PIWOT
BOLT NUT

FORK END
PROJECTION FOR CAM

LOCK NUT

BOTTOM PIVOT 8ODY
FORK HINGE BOTTOM
LEARINGS PIVOT BOLT FORK END

F1a. 46.—RpArR SPRUNG Framr Ann *f TELEDRAULIC 7' LEGS,
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effected by removing the screw in the end cap. The oil
content 1s 13 0z. (42°0 ¢.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 tmportant. A heavy oil, or amounts in excess
of those recommended, will damage the oil seals (see
** Lubrication Chart ™).

In consequence, 1t 1s 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 from 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. |

Lo assemble, reverse the foregoing instructions, then
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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 0z. (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 sccuring 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,

T'wo 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 threzded end. Reverse this sequence to assemble.

The clearance between the shuttle and the piston
head should be 0020 in.—0-030 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 W:ithﬂl.lt
damage. Oil-resisting rubber buflers are supphec% 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 1nner
tubes, is required to drive out each tube in turn after
first removing the two top bolts in the handiebar lug :-zl_nd
releasing the nuts (or bolts) on the fork crown which
clamp the inner tubes. Fork springs rarely callapse‘ 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. To check the adjustment, raise the front
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wheel clear of the ground with a support under crankcase.
Grrasping the front guard with the right hand, place the
fingers of the left hand at the rear of both the handlebar
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CHaNGING FoRk SPRrINGS.
Fork springs rarely collapse or close-up, but check overall len
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(*" Technical Data ”’) before replacing them. ¥4

Fic. 48.—

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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T'o check adjustment grasp machine as shown and raise front wheel
clear 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 bearing 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
avallable.

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 1s 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 1G49 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 400 X IQ 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.

I
2
3
4
5
6

17,
18.
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F1G. so.—ExpanDpeEp View oF Hup Bearine COMPONENTS.

Top, FRONT BEARING.

Circlip.

Washer, metal, outside oil seal.

Oil seal.

Spacing collar, encircling oil
seal,

. Washer, metal, between oil

seal and taper bearing.

. Outer races (2 off). Centre

spindie, Rollers in cages
(2 sets),

Washer, metal, between oil
seal and taper bearing.

. 01l seal,

. Cup, housing, for oil scal.
10, '

11,
12,
13,
14:
15.

10,

Adjusting ring,

Lock-nut, for adjusting ring.

Circlip.

Washer, metal, outside oil seal,

()il seal, |

Spacing collar encireling 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).

Bottom, REAR BEARINGS,

10.
20.

8 B

22,

23.
24,
23,

26,
247,

28.

20,

30.

31,

g o

Spacer, between bearings.

Taper bearing (outer cup,
cage for rollers and rollers).

Spacer, between oil geal
washer and taper bearing.

Washer, metal, between oil
seal and spacer.

(il 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).

Kevyway, to accommodate
key locking cam to rcar-
wheel spindle.

Rear-wheel  solid  centre
spindle,

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

Bush, for rear-wheel spindle
(fits 1n fork end).

3. 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 1s 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.M.P. 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. Tor earlier models the brake-lining wear
is taken up by changing the position of the thrust piece as
shown 1n 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.

Fic. 51.—ADJUSTMENT OF BRAKE-LINING WEAR BY CHANGING
Position oF THRUST PIECE.

The use of the fork-tube draw bolts will facilitate _frnnt—
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 and 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

L SERICE
SRR ectc M S
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FiG. 32.—VWORKSHOP SERVICE TooL KIT,

Tools shown, from left to right : (Tep row) Peg spanner for serewed
cap (rear 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 cxhaust-valve-positioning
tool ; 'Tappet guide extractor; (Guide bush for rear leg oil scal;

( Fourth row) Walve-guide positioning tool; Valve-spring compressor

standard models ; Frame leg clamp for piston ; (Fifth row) Serrated ring
spanncr (rear legs); {Bottom) Flywhcel nut sprocket spanners and bar.
to dry thoroughly. The acid can be retained for further

use 1f desired. -
Note.—Phosphoric acid has a corrosive action on clothes,

and hands should be rinsed after contact.

CHAPTER VIII

MATCHLESS ENGINES FITTED TO OTHER
MOTOR CYCLES AND THE MORGAN

THREE-WHEELER

ATCHLESS engines have been used as the power unit in
M Coventry Eagle; O.K. Supreme and O.E.C. motor

cycles, and in the Morgan Three-Wheeler.

The make of machine and type of engine fitted to other
makes of motor cycle are given in the following tables.
These details will interest owners of these machines when
the makers’ instruction book is not available, Nearly all
these engines are covered in previous chapters.

CoveNTRY EAGLE, 1938

Model. Engine, Type.
Pso/1 498 O.H.V. 38G8o
Pgo/2 498 O.H.V. 28G80o
P3s5/1 347 O.H.V. 38G3
P3s/2 - 347 O.H.V. 38G3
Pag/1 246 O.H.V. 28G2M -
P2s/2 - 246 O H.V. 38Gz2zM

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 1s orthodox,

O.K. SUPREME 1439

Moaodel, Engine, Type.
BA/3g - 349 O.H.V. 38G3 (Coil ignition)
JA/39 349 O.H.V. 38G3 (S/c machine)

GA/39 349 O.H.V, 39G4
HA/39 498 O.H.V, 39G0o0

CA/zo _ 349 O.H.V. 38G3 (Magneto ignition)
DA/39 498 O.H.V, 38G8o
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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.H.V. 1727
350 Cadet 347 O.H.V, 373
500 Commander 493 O.H.V. 17G8o

O.E.C. 1939 MODELS

Model. Engine. Type.
390.E.C.-26 - 347 O.H.V, 16G3
290.E.C.-G4 347 O.H.V, 390G4
190.E.C.-8 498 O.H.V, 390G 80
390.E.C.-Gg g8 O.H.V. - 30Goo

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—ggo O.H.V. Aircooled.
Model M.X.4—gg0 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 391 b.h.p. at 4,200 r.p.m.” The standard
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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 1s '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 1s basically the same as in the 1¢33 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 18 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 1s 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 1f a flat is worn on it. -

Heavy O Consumption—see details for 1933 and 1939
big-twin models (pages 15 and 479).

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 disstmilarity in material will identify these pins.

by :
(1) Bad sealing rings.
(2) Abnormal crankcase pressure due to (@) worn
‘rings or cylinder, or (b} 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.— Lhe 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, z.e., left hand or right hand.

Referto 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 :

Leakage from Push-Rod Tubes.—This can be caused
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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 3% in. before T.D.C. on the side-valve
models or 2 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 plece of stifi 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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TecHNICAL DATA FOR MORGAN ENGINES

Side-

: Valve. O.H.V.
Valve Timing (with o016 in. tappet

clearance)
Inlet opens before T.D.C. s 16° 22°
Inlet closes after B.D.C. . ; 52° 60°
Fxhaust opens before B.D.C. . 58° 56°
Exhaust closes after T.D.C. ; 12° 23°

Tgnition Timing.
Piston position before T.D.C,,

control lever fully advanced . d¥ 1n. 3 in,
Carburetter.
Main jet size . ; ’ : 140 180
Needle position ; o . No.3 No. 3
Throttle slide . : o ® g 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 9798,

CHAPTER IX
ELECTRICAL SECTION

ACHINES with magneto ignition are fitted with Lucas
Melectrical equipment ; those with coil ignition have
Miller equipment. |

On models fitted with compensated voltage control 1t 1s
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 1s
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. T'he best way to do this 1s 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, denotéd 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
o012 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.

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 13 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 alumintum 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
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CHAPTER X

COMPETITION AND RACING

THE 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 7,
and usually the time taken to cover the course 1s not
seriously taken into account. However, there are one or
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two exceptions. 'T'he 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 defiate the
tyres as the occasion or type of section necessitates, and
give the machine a quick run over. A little o1l 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.C,
begisa 58 to 63 1 54 to58:1

Engine Clearances

Engines will run at 2 much higher temperature in trials
than they would on the open road. Therefore close
clearance beiween working parts is undesirable. If a
new cylinder and piston are fitted, or the cylinder 1s re-
bored, there should be an extra clearance over the standard
size, to the extent of 0-001 in., which is usually eflected 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
14 in. and the outer 24 in. Fit new ones when they
have closed up % in. or more.
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Make sure the oil pﬁssages 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
L in. for the inlet valve and % in. for the exhaust valve.

Both valve-stems when 1ssued by the makers are
chromium-plated on the stems. The object 1s 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
150-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
soo-c.c. models are replaced correctly. 'These valves
are either marked by etching on the valve-head or stamped

on the top of the stem above the collet grooves, either

INLET Or EXHAUST.

Pass a piece of clean rag through both valve-guides after
grinding, and apply a little engine oil to the valve-stems
before assembly.

To obtain the maximum efficiency from the engine,
the carburetter outlet and carburetter distance piece
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 1s 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 0004 in. for each 1 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 3g5o0-c.c. engine, will reduce the compression
ratio from 6-3 to 5-8 to 1.

On the too-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
59 to 7'24 to 1, which is really a 509, petrol and 509,
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. ¢) 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 petro] 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 he 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-
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Fia. 60.—CARBURETTER JeT BARREL OR CHOKE.

Showing pilot-, main-, and needle-jets. (1) Air tube. (2) Jet needle,
(3) Upperg Ivj;’u:::r1:i-::.-1'1 of the jet barrel or choke. (4) Mixing body.
(s) Flange. (b) Air balance passage (pilot by-pass}). (7) Direction of
gas flow to inlet port of engine. (8) Pilot outlet (passﬂge to inlet
port for mixture provided by pilot-jet). (g) and {(10) Drain passage
for unvaporised petrol. (r1) 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 EIl{.Il is !JEIDW 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. (x9) Thread
for mixing chamber unton 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
1s made of the regulating screw——this will give a full
control over the pilot adjustment. 1t 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 1s 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 tollowing * drill ”’ i1s recommended :

(1) Check tappets.
(2) Plug points gap 0-018 in. to o-czo in,
(3) Start engine on stand.

(4) Retard 1gnition lever about one-eighth of its movement.
(5) Letengine idle by closing back throttle.

It 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. 1t 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 1s 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 1n
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
oive a sluggish movement. If the damper is not eflicient a
solution of powdered resin and methylated spirit (19, 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 1s 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. Inpassing, it may be mentioned that the exten-
ston 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 beneft 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

O
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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 4 in. by blending
out the port will increase the volumetric efliciency,
together with the use of a larger-bore carburetter of the
T.T. 10 type. - .

For 350 c.c. O.H.V. a suitable bore size is 1 in. and up
to 14 in. for the soo c.c. O.H.V. The size of inlet valve 1s
limited by its proximity to the cylinder barrel. Obviﬂuslj
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 3% 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 in 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 1in. 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 crankease 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. T'op ‘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 I, and
Type M.125, compression ratio 10-09 to I (a compression
plate # in. thick will reduce the ratio to 814 to 1),
Piston type M.123 is suitable for 50% benzole and 509,
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 fitted, which will help in the search for more
power and speed.

Special cams are not sold, but the standard valve timing
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Fic., 61.—CHECKING CONNECTING-ROD ALMNNMENT
UsSING OLDp CYLINDER.

is very efficient. A new type cam was introduced during
the war, and is worth while fitting. 'The comparative

valve timing 1s 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 wvalve closes 677 Inlet wvalve closes 63°
A.B.D.C. A.B.D.C.

Readings taken with o-016 in. tappet clearance.
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To maintain engine efliciency, valve-gprings should be
exchanged, say, after every three to four meetings, purely
as a4 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 1s 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. T'he 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,



#

206 ~ MATCHLESS MOTOR CYCLES

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 1009, 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
12 to 1. A formula for special racing fuel is given below.
To ensure that fuel supply is adequate, twin petrol pipes
will be an advantage, using racing fuel. The hole in the
petrol-tank filler-cap is { 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. 095 -1 | Methanol 60%, Benzole
209%,, Pool 20%
s s 2.5 —1 | Petrol 85 octane
soo-c.c. O.H.V. #%24-1 | Pool gc%, Benzole 109, -
'y . 8:9g —1 | Petrol 509, Benzole 50%

Note—For higher ratios on O.H.V.xmodels use methanol
go 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
o-113 in. for O.H.V. engines.

RECOMMENDED SPARKING-PLUGS

18-mm. type : K.L.G. M.8o; K.L.G. 356.
14-mm. type ; K.L.G. F.70; K.L.G. 3583.

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
1 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. 'T'his is
accomplished by setting the frame tubes, and is best done
by the makers.

The use of a 21-in. front wheel with teledrauhc forks,
will increase the trail or castor action. A generous
amount of trail (usually 32 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 strmght 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

parailel.
To be successful the machine must be reliable—pay
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attention to the control-lever fulcrum 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 Encine LuBricaTioN IN SUMMER : Mobiloil D
(SAE-60); Triple Shell (SAE-50); Essolube * Racer ™
(SAE-60); Price’s Energol 6o (SAE-60); Castrc-l
““ Grand Prix 7’ (SAE-60).
~ For ENGINE LUBRICATION IN WINTER:i_ Mobiloll A

(SAE—30); Double Shell (SAE-30); Essolibe 30 (SAE-
30); Price’s Energol 30 (SAE—30); Castrol XL (SAE—30).

For GEARBOX LUBRICATION : Mobiloil D (SAE-6o);
Triple Shell (SAE-50); Essolube 50 (SAE—-g50); Price’s
Energol 6o (SAE-60); Castrol Grand Prix (SAE-60).

For Hus LUBRICATION AND ALL IFRAME Parts UsING
GREASE: Mobilgrease No. 2; Shell Retinax Grease
C.D.: Esso Grease; Price’s Belmoline C; Castrolease
Medium, -

For TELEDRAULIC FRONT FORKS AND 'T'ELEDRAULIC
Rear Lrcs: 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

+o0-00075 in. = H

1000050 In. = E

+0'00025 in, = ALL MARKINGS PLUS OR
MEAN = M MINUS ARE_TAKEN FROM

0700025 1N, = THE MEAN DIMENSION.

-~ Q00050 in. = V

— 000075 1IN, = 5

—o001in. =X

TWIN-CYLINDER GEAR RATIOS

Engine | 1st | 2nd 3rd Top
Sprocket. Gear, (Gear, Gear. ; (ear.
. | !
19 Teeth 147 97 70 - 578
20 4 % ' 140 9-2 67 | 525
21, oy 5-8 64 50
Internal ratios i 267 1470 128 1—1

* Standard sprocket for Twin Models.
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GEAR RATIOS—MODELS 16M, 168, 185

L LT T NN TR ——— - —_——

Engine st z2nd 3rd Top

Sprocket, Gear, Gear. Gear. - Gear.
15 Teeth 18-69 12°32 896 giie
16, 17°5 1154 839 6-56
17 5 16-44 10°84 788 6:16
18, ¥ 15°57 1026 747 5-83
19 146 96 7°0 549
20, 1401 924 072 525
2L 5 13°35 3-8 b4 50
[nternal ratios 2-6% 176 128 1—I

* Standard sprocket for G3, GaS.
T Standard sprocket for G8, (G885,

GEAR RATIOS—MODELS 16C, 18C

Engine Ist 2nd 3rd Top
Sprocket. Gear. Gear. Gear, (rear.
15 Teeth =l 14°63 896 7—0
b, ;; ° 2072 1371 839 656
I7 5 19'46 12°87 1 7:88 6:16
18, 1844 12°20 747 5-83
19 1734 1147 70 549
20 1059 10°G7 6-72 525
21, 1583 10°45 64 50
Internal ratios 316 209 128 S

Note.—Gear ratio chart applies also to pre-war Models using
(P, tvpe gearbox.

* Standard sprocket for G3 i
T Standard sprocket for G8C,

TECHNICAL DATA

Magneto contact gap
Gear-box lubricant

Front fork fluid, S.A.L.
20

Rear frame fluid, 5.A I3,
20

Petrol tank capacity,
pints

Petrol tank reserve, pints
Qil tank capacity, pints

Top of skirt, piston
diameter

Top of skirf, mean
diameter

Bolliom of skirt, piston
size

Bottom of skirt, mean
diameter

Gudgeon-pin size

Connecting-rod  length,
centires

All o012

1} pints light grease

All 63 ozs.

" Spring frame models only

All 24 pints

All 4 pints
All 4 pints
All 750 ¢.c. 2:7132

All s00 c.o. 3-2435
Afl 350 coo. 2:7143

All 500 c.C. 3°2446

All models § —90uL0

— 00T 3
. Al v3

19453 1945/ | 1945/ | reas/ | 1946/ | 1946/
%?f G3C, 8. GEC, (3. {230,
Bore, m.m. 60 H82'5 50 82'5 69 825
T plg 2| 2
apacity, c.c. 4 49 4
B.II-JI.P. % R.P.M. accept- | 16 @ 23 @ 16 @ 23 @ 16 () 23 @
ance 5600 5400 5Hoo 5400 £ 600 R400
Compression ratio G-35 60 635 brc 6-35 G0
Valve timing | All models use o-0r6 tappet clearaance .
Inlet opens B.T.D.C. g2° 32° 32° 32: 32° 32°
Inlet closes A.B.D.C. 63" 63° 63° 63 53.: 635
Exhaust opens : 65° 65° 65° 65° B5 G5
B.T.D.C. ; ’ .
Exhaust closes 30° 30° 30° 30 30 30
AB.D.C.
Ignition before T.D.C.,, | - & % _ % T
full advance All models nil clearance
Tappet clearance, engine Set with piston oo T.D.C. firing stroke
cold :
Carburetter, bore size I Iy 1 I oy I 1
Main jet 150 180 150 180 150 180
Slide &4 20/4 G/4 2914 6/4 294
Neecdle position ' g 2 2 2 2 2
Needle jet 4'061 ag-a76 | 4061 29076 | 4-06X 20076
Needle 6 29 6 20 6 2q
Cylinder size 29187 | 37250 | 27187 | 3'250 27187 | 3-250
Tolerance - 00005
-— QT 0008
K.L.G. sparking plug F8o Fdo I[F'go | FbBo F8o | Féo

e

(AN dimensions are in inches unless otherwise indicaled. )
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TECHNICAL DATA

| .
1946( | 1946/ | 1947 1947/ | 1947/ | 1947/
8. 6108 G3. G3C. GR, (z&C.
Eore, .11, iy’ Ba15 e 825 by 8z2-5
Stroke, m.m., 93 93 93 93 93 93
Capacity, c.c. 347 498 347 498 347 448
B.H.P. @ R.P.M. accept- | 16 @ 2% (Gl 16 (i) 23 ([ 16 (i 23 (@
ance =2H00 5400 600 5400 5600 5400
Compression ratio 635 le 635 60 B35 60
Valve timing All models use o016 tappet clearance
Inlet opens B.T.D.C, 32° 72" 32" g’ 32° 32"
Inlet closes A B.D.C, 63" 63" 63" G3° f3° 63°
Exhaust opens b5” 63" 5 65" A5 6s5°
B.T.D.C.
Exhaust closes 30° 30° 30° 30° 30" 30°
AB.D.C. _
Tgnition before [.D.C,, T 1g A r T f
full advance
Tappet clearance, engine All models nil clearance
cold Set with piston on T.D.C. firing stroke
Carburetter, bore size I Ik I I+ I L
Biain jet 150 180 I50 180 150 180
Slide o 4 6/4 25/4 6la 20/4 6/4 294
Needle position 2 2 2 v. 3 2 2
Needle jet 4061 2g:0%6 | 4061 20-076 | 4061 | 26076
Needle 6 2Q 6 20 6 20
Cylinder size 27187 3250 227187 v 250 27185 1250
Tolerance - o0-0005
— Q005
K.L.G. sparking plug Fho Fio Fio Fao Fio F&o
Magneto contact gap All oro12
Gear-box lubricant 1} pints light grease
Front fork fluid, S.AE All 6% ozs.
20 | |
Rear frame fluid, S.AE. Spring frame models only
20
Petrol tank capacity, All z4 pints
pints
Petrol tank reserve, pints All 4 pints
0Oil tank capacity, pints All 4 pints
Top of skirt, piston All 350 c.c, 27132
diameter
Top of skirt, mean | All 300 c.c. 3-2435
diameter 3
Bottom of skirt, piston All 350 ccv2: 7143
size
Bottom of skirt, mean All roo ¢.c. 324406
diameter "
Gudgeon-pin size . 7 —0'0C10
| All models & — 0-0013
Conncoting-rod  length, All 74 All 63

centres

(ALl diwmensions are in inches unless otherwise indicated.)
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Magneto contact gap
Gear-box lubricant
FFront fork fluid, S5.AE.

20

Rear frame fluid, 5.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

Rottom of skirt, piston
size

Bottom of skirt, mean
diameter

Gudgeon-pin size
Connecting-rod  length,

cenires

1 pint engine cil

All 10 ozs.

Spring frame models only

All models &

All 24 pints

All 4 pinfs
All 4 pints
All 350 c.c. 227176

All 500 €.C. 312490

All 350 c.c. 27180

All go0 c.c. 372494

All 63

—0"DDIO
— Q013

-
rou8f | 1048/ | 1048/ | 1948/ | 1949/ | 1949/ |
(z3. GaC. 3. =BC, (3. z3C.
3are, m.m-. 69 Ha'g O 8215 oG B2+5
Stroke, m,mn. Q3 9% gg 433 333 433
Capacity, ¢.c. 347 40 34
B.ELP. @t R.P.M, accept- | 16 @ 23 (@ 10 () 23 (& c@ | 23 @
Ance 5000 5400 5600 5400 5600 5400
Compression ratio 6+33 60 635 | b0 635 50
Valve timing All models use 0 01b tap;pet clﬂaraance "
Inlet opens B.T.I2.C. 72° 322 322 327 32° gzu
inlet closes A.12.D.C, 3" ﬁg.ﬂ 53U ﬁan 63D 63“
Exhaust opens 65° &5 65 65 65 5
B.T.D.C. i
Exhaust closes 307 30" 30° 30 30° 30°
AB.D.C, |
Ignition DLefore T.D.C,, g & + & . X
e i All models nil cleatrance
: engine +
Taé}cliflt RER IR Set with piston on T.D.C. firing stroke
Carburetier, bore size I 14 I 14 I Ié&
Main jet : 150 1580 150 130 150 180
slide 614 2G4 6/4 29(4 6/4 EQEM
Needle position 2 2 2 2 3
Nzgdle }}ct 4-061 24070 4001 25070 4001 20070
Needle 6 20 6 24) 4] 20
Cylinder size 27187 3-250 2718% | 3250 | 27187 | 3250
Tolerance -|-0-00053
— 00005 i
K, L.G. sparking plug FSo Fio F&o F&o Fio FRo
+ All o1z

(Al dimensions are tn inches umless otherwise indicated.)
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1949/ 1949/ | 1950/5I | 1950/51 | I950/51 [ 195¢/3
G&. G8C. (x5, 3. =8, GELC.

-
Bore, m.m, bg B2-5 61 8258 69 82'5
Stroke, m.m., 33 93 93 33 93 a3
Capagity, ¢.c. 347 498 347 498 347 498

B.H.P, @ R.P.M, accept-
ance
Compression ratio
Valve tiining
Inlet opens B.T.D.C.
Inlet closes A.B.D.C.
Hxhaust opens
B.T.D.C.
Exhaust closes
ABD.C.
Ignition hefore T.D.C,,
full advance
Tappet clearance, engine
cold
Carburetter, bore size
Main jet
Slide
Needle position
Neadle jet
Needle
Cvlinder size
Tolerance -+o0-0005
—0'0005
K.L.G, sparking plug

Magnefo contact gap
Gear-box Iubricant

Front fork fluid, 5.A.E.
20

Rear frame fiuid, S.A.E.
20

Fetrol tank capacity,
pints

Petrol tank reserve, pints
Qil tank capacity, pints

Top .of skirt," piston
diameter
Top of skirt, mean
diameter

Bottom of skirt, piston
size

Bottom of skirf, mean
diameter

[
Gudgeon-pin size

Connecting-rod len'gth,
centres

6@ | 23@ | 16@ | 23@ | 6@ | 23 @
5600 B 400 5600 5400 . 5000 5400

G35 G0 6+35 6-¢ 635 | 00
All models use 0016 tappet clearance

32° 32° 32" 32° 32° 32°

63" 63° ag® - 63° 63° 63°

f65° 65° 65° 65° 65° 65°

3Da 3'30 30:1 301:- Eﬂ-n Hﬂu

% 3 % 3 % ¥

All models nil elearance
Set with piston on T.D.C. firing stroke

I I I 14 I . 14
I50 T80 I5C 180 150 180

6/4 20/4 6/4 2914 6/ 29/4
2 a 2

3 3
3061 20706 | 4-061 26076 4+qb1 2¢-076
> 2 7 29 b 24
2 IRy 3250 2-21B% t 3-250 a:2187 | 3250

F3o F&o - Féo FEBo Fio FERo
All orpo1z2
1 pint engine oil
All to ozs.
Spring irame all 18 ozs.
models only
All 24 pints z4 | 18 } 24 | I8
All 4 pints
All 4 pints

All 350 c.¢. 2:7170
All so0 c.c. 3*24'90
All 350 c.c. 2:7180

All 500 ¢.¢. 3:2494

All models % :g:gg;g

All b}

TECHNICAL DATA

I 1950/5T
T%ji?lf. Twin.
Bore, m.m, bt 6
Stroke, m.im. 728 228
Capacity, c.c. 48 455
B.H.P. @@ R.P.M, accept- 30 30
aTiCe Q00 7000
Compression ratio vid il
Valve timing . ’
Inlet epens B.T.I.C. 35° * 35
Inlet closes A.B.D.C. 6s5° 65u
FExhaust opens 65" 05
B.1.D.C, i
Exhaust closes 357 35
AB.D.C. |
Ignition before T.D.C,, -g-ﬂ %Q
full advance _ 39 30
Tappet clearance, inlet 0'00b 0'00b
exhaust o oob ooobh
Carburetter, bore size 1 1
alide 6/3 6/3
Main jet 180 180
Needle jet 4001 4061
Needls 6 6
Cylinder size
‘"Tolerance 400005
— 00005 .
K.L.G. sparking plug FE&o FE8o
Magneto contact gap _Allror2
Gear-box lubricant 1 pint engine oil
Front fork fluid, S.AE. all 10 ozs,
20
Rear frame fluid, S.A.E, all 13 ozs,
20
Petrol tank capacity, 24 24
pints .
Petrol tank reserve, pints 4 4
01l tank capacity, pints 4 4
Top of skirt, piston 25050 25070
diameter
Top of skirt, mean 2-50723 250725
diameter ' :
Bottom of skirt, piston 2+5984 - 25984
size
Bottom of skirt, mean 2-80%705 250765
diatoeter
Gudgeon-pin size 0'7498 0'7498
Connecting-rod  length, 51475 575
centres

(Al dimensions are in inches unless otherwise indicated.)
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*With o-o12 tappet clearance.
(Al dimensions are i inches wnless otherwise sndicaled.)
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TECHNICAL DATA

1945
(3.

1948

1945/
; Gz,

1045/
C3C. a8,

1945/
Gac.

Timing-side
meter

Rocker-axle bush
Camshaft bush
Rocker-axle sleeve
Camshaft axle
Small-end bush
Flywheel end float

Fiywheel diameter

Balance factor
Total rotating weight

Reciprocating weight
Balance weight

Exhaust pipe

Wheel hase

Head angle

Trail

Valve spring, free length
inner

Valve spring, free length
Quler

Valve lift

Valve-seat angle (all en-
agines) |

FPush-rod, overall length

Valve guide (inlct}

Protrusion {(exhaust)

Valve stem (inlet)
Diameter {exhaust)
Crank-pin diameter
Crank-pin rollers

Connecting-rod  sleeve

diamaoeter ™
Timing-side bush

Driving-side shaft

Centire shaft size
Centre bearing size

shaft dia-

e

—_— G T

e b e e e D

1946
(3

!

— 00020
All 2
® —000D25

s g 000075
Adl § — O~ Q0075

s 1 —H00005
All 2 ~ 00003
All high limit 0-6235
low limit 06230

L —000125
il —DOOLTS

7 T 000050
All — 0000325
All o025 maximum
¥With shock absorber spring removerd

All 350 #% % 1-0G8
All 500 23 % 1-156

All 659

All 3530 84732 grims.
All 500 84373 grins,

All 350 407-4 grms,
All 500 6¥3-2 grms,

All 3350 1 Ib. 4 0z8. 0F grms, (one flywheel)
All 500 1 1b. 6 ozs. 84 grins, {one flywheel)

Best length (open} all 48

All 51

All 63°

All 23
T4 14 I i ] R
275 2 1 24 24 2
A S

45 45 45 45 £5

9i% 94 055 g o3l
: : 3 3 3
8 ¢ & ; &

All o-3730 high limit and a-3%z20 low limnit
All o-3715 high limit and o-3%05 low limit
All 1-20375 high limit and 1'20350 low limit
All o0-250 X oo 250 {30 off)

All 1-70400 high limit and 1-703%5 low limit

All 0100075

All r-ooz high limit and o-ggg7 low limit

o s il

TECHNICAL DATA

T B TR P T oY Y T TIT I Y TR T8 5 1Y —— T

1947/
(:8C.

—— — mmm =t

Timing-sicde
meter

Rocker-axle bush

| Camshaft hush

Rocker-axle sleeve

(Al dimensions are in tnches unless-otherwise indicaled.)
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Camshaft axle
Sinall-end bush
Flywheel end fioatl
Flywheel diamneter

Lialance factor
Total rotating weight

lReciprocating weight
Ialance weight

LExhaust pipe

Wheel base

Head angle

r Trail

Valve spring, free lenglh
inner

Valve spring, freec 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
diameter

sleeve
Timing-side bush
Driving-side shalff

Centre shaft size
Centre bearing size

1946/ | Ig46/ | 1047/ | 1947 -| 1947/
GH. (:8C, {¥33. 108 (:B.
- | | R -
shaft dia- s 11 7 —-0'002o
All § O DO2ZE
+- 00007 s
All § - (00050

—+ 000
Ally - 00005

ATl high limit o-6235
low limit or0230

— O 00T25
all g _ 0 00173

- “4D'00050
All & — O*DO02Y

All o025 maximum

All 350 7F ¥ 1-0958
All 500 7% X 1156

All 65%

All 350 8435 grins.
All 500 84373 Erms.

All 350 4074 grins,
All 500 6732 grms,

Best length (open) all 48

All 53

All 657

~ All 2%
4 Itk e S B
2 2 f¢ 21 21x 27
151.;‘ oL ;E-FE_ _:'_ﬁl' ;lt;i'r'

45" 45" 45 45 43

41 A1 .
9;?55 fo 9_:1;4 9;.;1 Qfﬂ
i i ¥ § &

All o-230 X 00250 {30 Off)

P o e R e TeTalrit
AlL 4 +0-0

SOl ansas
-— r—d

= PR
|

With shock abserber spring removed

i

411 350 1 Ib, 4 ozs. 6f grms. (one flywheel)
All 500 1 Ib, 6 ozs, 8§ grms. (one flywheel)

All ov3730 high limit and o'372¢ low limit
All 9°3715 high limit and o-3705 low limit
All r+2z0375 high limit and 1-20350 low limnit

All 170400 high limit and 1-70375 low limit

All 1-0002 high limit and oggy? low limit

]

—_— —

—

—

&8

(All dimensions are in inches unless otherwise yndicated.)
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TECHNICAL

DATA

1948/

TECHNICAL DATA

1950/51 | 195051

165051 | 1g50/5T
1949/ | 1949/ w e

1948/ 1948 1948 1049 1549/

(r3. 3 C. (8. EC 3. GaC.
Timing-side shaft dia- All 3 070020
mneter — 00025
Rocker-axle bush All § + 000075
= —3-00050
Camshaft bush All 3 + 00005
— 00005

Kocker-axie sleeve
Camshaft axle
Simall-end bush
Flywheel end float
Flywheel diameter

Balance factor
Tetal 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)

Fush-rod, overall length

Valve guide (inlet)

Protrusion {exhaust)

Valve stem (inlet)
Diameter (exhanst)
Crank-pin diameter
Crank-pin rollers

Cmmgcting—md
diameter

sleeve
Timing-side bush
Driving-side shaft

Centre shaft size
Centre bearing size

All high limit o-6235
7 low limit 0-6230

All &

All &

— 000125
—Q'DOL75

+0-00050
— 000025

Al orozs maximum

With shock absarber spring removed

All engines {atter 8000}

7L X I'156
All 659%,

All 350 B43'3 grms.
All soo 8433 grms,

All 350 4974 grms,
All 500 6732 grms,

All 350 1 1b, 4 ozs. gF grms. (one Aywheel) .

All 300 1 1b, 6 ozs, B4 grms. (one Aywheel)

- :&f f
All o-3730 high limit and o-3%720 low limit
All 0-3715 high limit and or3%03 low limit

53'43; 53 .
63t 63%
2 2
g 2!

lﬁf : '1'.73'
45 45"

3 9]35@

¥

Q3%

T

54

- 23’

e

4

All 1-20375 high limit and 1-203350 low limit
All 0r250 X p'o250 (30 off)
All 1+70400 high limit and 1-703%75 low limit

All £

—_—
-

+ 000075
+ a0

All 1-ocoz high limit o-ggg 7 low limit

——
—

i

—_—
[T T

(AN dimensions are in inches unless otherwise Indicated.)
218

b ~am-

Timing-side shaft dia-
meter

Racker-axle bush
Camshait bush
Rocker-axle slesve
Camshaft axle
Small-end bush
Flywheel end float
Flywheel diameter

lialance factor
Total rotating weight

Reciprocating weight
Balance weight

Exhaust pipe

Wheel base

Head anple

Trail

Valve spring, free length
inner

Valve spring, free length
QUter

Valve lift

Valve-seat angle (all en-
gines) :

Push-rod, overall length

Valve guide (inlet)

Protrusion (exhaust)

Valve stem {inliet)
Diameter (exhaust)
Crank-pin diameter
| Crank-pin rollers

|
Connecting-rod
diaineter

Timing-side bush

sleeve

Driving-side shaft

Centre shaft aize_
Centre bearing size

o iy

G8, G8C, (x3. (5C. 28,
[ ‘ |
- 00020 1 — 000150
All 4 — 00025 Al § —Q'ODIYS
- 000075
All § D OO050
-+ 0-0005
All 7 — 0005

high limit 06235
low limit 6230

— 000125
All 3 — " 00I7Y

All

- 0 OQ050
All § — 000025
All oraz5 maximum
With shock absorber spring remaoved

All engines (after 8coo)
7% ¥ D150
All 65%,
All 350 8433 grmis.
All 500 B43-3 grms.

All 350 497+4 grms,
All 500 6732 grms,

All 350 1 lb. 4 ozs, 9§ grms, {one flywheel)
All 500 1 1b. 6 ozs. 8% grms, {one flywheel)

Best length {open) all 48

54 . 54 54 53 54 i
634" 631" 633" 63° 63} 63
2k 33 2§ 3% 2§ 3t

——

i Co—— =

T fr T §U3 s T
45° 45° 45° 45° 45° 45"
'ng gfg gf; gi“e *sz 9 f
1% pid 1 g ¥ e
All 0+3730 bigh limit and o-37z0 low limit
All 03715 high limit and o-3705 low limit
All 1:203%5 high limit and 120350 low linit
All 0'250 X o-oz50 (30 off)
Al 170400 high limit and 1-70375 low lim
S TS roacl I v

All 1-gooz hiph limit and o997 low limit

:l:]: :):{_:

(TR T L

(AN dimensions are tn inches wunless otherwise indicated.)
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TECHNICAL DATA

= - 1
1946/ I1650/5T |
Twin, Twin, 5
* Timing-side shaft dia- (2 Fo0o0z |
meter # — 00003 '
Rocker-axle bush Q5005
Camshaft bush 1} o001
. Rocker-axle sleeve — e
. Camshaft axle — 0"00I73
+ — 0-0D225
Small-end bush 3 -+ 00005
— 00000
- Flywheel end float — =
Flywheel diameter — —
Balance factor 509
Total rotating weight e —
~ Reciprocating weight — —
Balance weight — —
Exhaust pipe 33 a3
Wheel base 533 All spring
frames |
Head angle hzd® 833"
Trail ; 28 2%
Valve spring, free length 148 148
inner
. Valve spring, free length 1% 1§
- puter
Valve lift — ¥ —
Valve-seat angle {all en- 45" 45"
gines)
Push-rod, overall length 84 &y
' Valve guide (inlet) — —
Protrusion {exhaust) — _—
Valve stem {inlet) H.L. 027975
L.L. 027875
Diameter {exhaust) H.L. 03100
- L.L. or3060
Cranle-pin diameter 18 -} 0 00075
— D'O0025
Crank-pin rollers — —
Connecting-rod  sleeve = 000025
diameter I% — 000025
- Timing-side bush — [ —
Driving-side shaft (z To002
i — 0003
Centre shaft size (3 T 000125
¥ + 00007 s
Centre bearing size H.L. 1-62625 "
L.L. 1:62575

(Al dimensions are th inches unless olherwise indicaled,)

- INDEX

A

Joles, tosting for, 22

Cholee, 197
(Clutch, 56, 153

sy, pilot jet, 9bh adjustment (¥ Silver  Arrow 7 Ancl
“ Silver Hawk '), 43
Bearings control, 1506
hipg-end, IHg-twin, 23 drag, 50, 158
big-end, single-cylinder, 17, 54, 65 operating-lever adjustment, 57, 154
main, big-twin, 25 slip, 57, I57
ain, single-cylinder, 17, 63 Coit ignition
small-end, 63 contact breaker, 189
wheol (see under Wheel Bearings) timing (34/F4 model}, 52
Bigz-ond bearings Compression
hip-twin, 23 plale, 114, 145
single-cylinder, 17, 54, 65 release, It
I3 -1win engines Connecting-rod(s)
hoaring, driving-side, 23 alignment, checking, 204
brake adjnstment, 138 single-cylinder, 16
carbnreticr settings, ¢8 twin-cylinder, 23
chaincase, front, 140 Contact hreaker
cylinder-head, 23, 85 poil ignition, 189
decarhonising, 20 face-cain type, 185
driving-side bearing, 25 ring-cam type, 180
engine service, 23 Control cables, 201
Aywheel end-float, 24 Coventry Eagle engine, 1938, 177
ignition timing, 22, 94 Crankcase release valve, 15, 69
model 33/X3, 9, 20 Crankpin, using latest type, 05
model 36/X 4, 6o, 01 Cylinder and piston sizes, code letters,
mordel 37/X, 64 200
models 33/ X—30/X, 73 Cylinder-barrel, 64, 85
tappet adjusiment, 25, 90, 97 Cylinder ' 4
titning gear, 25 ' grindic 1, 14
ilming-side bush, 24 “ Gilver Hawk,” 41
uneven running, 21 . single-cylinder models, 12, 49, 02, 04.
valve removal, 89 B4
valve timing, 25, 92, 07 twin, 23, 85, 122, 124
valves, grinding in, 21 Cylinder wear, 16

wheecl bearings, I35
wheel, rear, removal, 132
Brake adjustment, 135-139, 175

Damper adjustment, 29, 54, 131
« Gilver Arrow  and ¥ Silver Hawk,”

Brushes, dynamo, 183 4%
Burman gearbox, 55, I48 Decarbonising
" Silver Hawk,'” 30
Cables, control, 201 single-cylinder engines, 12, 4G, 62
{am contour, g2 ' twin, 20
Carburation, g4 Decompressor, LI, I8
Carburetter Dry-sump lubrication, 9, 73
adjusting, 95, 150 Dynamo
attention to, 1g6 chain adjustment, 52, 144
jet barrel, 197 maintenance, 183
settings, 29, 38, 97, 166 removal, 140
settings {Morgan three-wheeler}, 182
settings with open exhaust pipe, 205 Engine
Chain efficiency, increasing, 202
dynamo, adjustment, 52, 144 lubrication (see tnder Lubrication)
magneto, adjustment, 26, 145 noises, 16, 38, 65, 109
maintenalice, 25 post-war models, 9o-129

primary, adjustment, 26, 33, 142 preparation for competition work, 192
primary, adjustment ("' Silver Hawk V'), Lngine service .
Morgan three-wheeler, 180

rear, adjustment, 27, 53, 143 “Gilver Artow,” 30
221



222 INDEX

Engine service {conld.)
“ Silver Hawk,” 34, 35
single-cylinder, 12, 13, 49, 53, 62, 64, 82,
105
twins, 23, 85, 8g, 91, 94, 122
Exhanst pipe length; 203

Flywheel end-float, 1%, 24, 66, 108
method of checking, 1%, 66
Flywheels, separating, 71, 109
Foot-change assembly, 56, 150
Fork damper adjustment, 29, 47, 54, 131
Fork spindle adjustment, 28, 47, 54, T30
Fork springs, changing, 16g, 170
T'orks
for trials, 199
teledraulic, 158, 163
Frame, spring, 47, 165
Frame, spring-, models, 165-174
Fuels, for racing, 200

(xearbox

Burman, 55, 1448

noise, 152

removal (¥ Silver Arrow '), 45

rernoval (¥ Silver Hawk ¥}, 43

troubles after prolonged use, 152
Gear(s)

disengage under load, 53, 152

nolsy, 153

ratios, 162, 209, 210

timing, noise, 31, 08, 112

timing (Morgan three-wheeler}, 180
Grass-track machines, 201
Grinding

cylinder-head, 14

valves, 21, 49, 02

Ignition timing
Morgan three-wheeler, 181
* Silver Arrow,’’ 32
“ Silver Hawk,” 36
single-cvlinder engines, 18, 29, 52, 72, 63,
G7
twins, 22, 29, 94, 97, 127
Inflatidn pressures, 162

Jet barrel, carburetter, 197
Jet sizes, 29, ¥2, 05
for competition work, 205
for Morgan engines, 182

Jvick-starter spring, replacing broken, 152

Lapping tool, connecting-rod liner, 66
Leaks, oil, remmedying, 15, I79
Lifter, valve, 55
Lubricants, recommended, 208
Lubrication, engine

Morgan three-wheeler, 17y

¢ Silver Arrow,"” 31, 33

“ Silver Hawk," 34

single-cylinder, g, 10, 15, 50, 55, 0I, 73~

82, 99

twins, 20, bz, 7382, 115
I ubrication

rocker-box, 14, 68, 46

teladraulic forks, of, 160, zo5

valve stem, 79

Magneto
chain adjustment, 26, 143
maintenauce, 155
Morgan three wheeler, 178-182
Mudguard and tyre clearance, 200

Woises
engine, 16, 38, 65
gear, 152

O.E.C. 1938—-30 engine, 178
g:}{. Supreine 1939 engine, 177
l £
circulation, checking, 8o
consumption, heavy, 15, 75, 102, IG{,
179
consuamption, heavy (Morgan three-
wheeler), 179
leaks, remedying, 15, 104, 179
pump, 17, 74, 80, 49
tank, cleaning, 76
tracing troubles, 100
Oiling
adjustment {1938-39 C.H.V. madels), 76
faults (* Silver Hawk "'}, 35

" Pedal, brake, adjustment, 138

Pilot jet, air-screw, g6
Pisten
checking, 193
high-compression, 115
removal, 86, 125
seizure, 3I
slap, 110
wire-wound, 111
Plunger, cil-pump, 30, 99, 102
Post-war engines, 9g-114
Push-rod tubes, oil leakage from, 13, 180

Release

compression, 1Y

valve, crankcase, 15, 09
Rocker arms, end-play, 656
Rocker-box

bearings, 109

lubrication, 14, 68, 76

oil leaks from, 63

removing and refitting, 69, 83
Rockers, replacing, 69

Scrambles, machines for, 201
150 competition models, 203
Shock-absorber assembly, 26
Sidecar, attaching, 164
“ Silver Artrow,” 9, 30
clutch adjustment, 435
connecting-rod, 17
cerankpin, 17
data, g, 48
engine service, 30
gearbox removal, 45
lubrication of, 31, 33
tmagneto timinyg, 32
spring frame, 47
steering adjustments, 47
sudden loss of power, 31
timing gear, noisy, 3I
valve titning, 45
wheel bearings, 48

INDEX 223

i Silver Hawk," g, 30, 31

chains, 38

eluteh adjusiment, 45

eylinder-liead, refitting, |1

ditdiy, 9

decarbonising, 34

prpine service, 34

rearbox removal, 43

hared starling of, 37

ignition thning, 30

lubriention of, 34

noises, engine, 38

oiling faults, 35

running faults, 37

spring frame, 47

tappel clearance, 38

valve timing, 48

wheel bearings, 48

wiring diagram, 133
Smiall-end bearings, 03
Sparking-plugs

for competition work, 200

137 models, 72

“ Silver Hawk,” 35
Spring frame, 47
Spring-frame models, 165-174
Sprocket, engine, 29, 72

toal, removing, 07
Steoring-dampet adjusiment, 2, 54, I3T
Steering-head adjustment, 28, 54, 130, 109

angle for competition work, 207

T'ank, fuel, de-rusting interior, 175
Tappet adjustinent

big-twins, 25, 99, 97

“ Sjlver Hawk,” 38

single-cylinder engines, 12, 19, 31, 89,

9o, 97 .

Technical data, tables 211220
Taledraulic forks, 158, 163
Three-wheeler, Morgan, 178
Timing :

gear ncises, 31, 68, 112

pinion, small, removing, 07

side bush, 25

side shaft, replacing, 70
Timing, ignition

Morgan three-wheeler, 181

HOSilver Arrow,” 32

# Silver Hawk,” 30

single-cylinder engines, 18, 29, 52, 72,

93, 97
twins, 22, 29, 94, 97, 127

Timing, valve
Morgan three-wheeler, 180
“ Silver Arrow  and ¢ Silver Hawl,”

48 -

single-cylinder engines, 18, 15
twins, 25, 92, 97, 125

Tool
connecting-rod liner lapping, 60
kit, workshop service, 175, 176
sprocket removing, 67
valve-removal, 83

Top gear ratios, 162

Twist grip adjustment, g7

Tyre pressures, 162

Valve(s)
crankcase release, 15, 64
for competition work, 194
grinding, 21, 49, 62
guides for competition work, 194
lifter, 55
pressure release, 118
removal tool, 88
removing, 86, 84
replacing, 86, 89
spring holder, 88
springs, coil, 113
springs, free length of, 13, 20
springs, hairpin, 114
squeak, 77
stem lubrication, 79
timing {see under Timing)

Waterproofing for competition work,
200
Wheel
alignrment, 207
front, removal, 131
rear, removal, 132
Wheel bearing adjustment
ball and cone type, 54, I33
taper-roller tvpe, 29, 134
i Silver Arrow ” and “ Silver Hawk,”
48
Wheel hearings, 172
dismantling and assembly, 135-137
Wiring diagrams
Ex-W.D. models, 190
Lucas electrical equipment, 186, 187,
188, 189, I40
Miller charging, lighting and coil ignition
equipment, 184, 191
Silver Hawk,™ 188
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A set of tools for decarbonising,
opening up screw heads, clean-
ing machined surfaces and other
tobs which <call for sawing,
slotting, scraping'and filing. It
consists of a double-ended hol-
der and twelve interchangeable

.....For all your
repair jobs!

blades packed neatly in a atal A

case, 3" x 13" x 17 deep. The

blades can be fitted in line

with the holder (as illustrated)

or at an angle.

TR

45.TOOL

OBTAINABLE FROM ALL TOOL DEALERS

| MADE N SHEFFIELD, ENGLAND BY
JAMES NEILL & COMPANY (SHEFFIELD) LTD.

EGAs

BURMAN

CEAR
BOXES

Fitted

exclusively to
MATCHLESS
machines

00/00

nunmn'u1'& S$ONS LIMITED
WYCHALL LANE " Kindg'S dORTOA ' BIRMIAGHAM 30




LONDON & HOME COUNTIES

DA AF,
#&)  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 264 ;2

232, STAMFORD HILL, N.16
stamford Hill 9260

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

m ' i .~ THE ENGINE OF YOUR TM*’AT[HI_ESS wiLL

MATCHLESS i
SALES AND SERVICE

Atkinsons are main MATCHLESS dealers
and carry a comprehensive range of spares

RUN SWEETER
in stock. Our workshops are equipped SmVCLEA/VK
to carry out every type of repair to .

| your machine. MSTLO”G'ER
E. E. ATKINSON (MOTORS) LTD. DN G CN /v out 2livays fubrizate i with the

115-17 BARKING ROAD - EAST HAM, E.6 ' |
Phone : GRAngewood 0623 | kEdOMME”DED
Groae of —

-

o
obiloil

Regd. rade Marn

| Mobiloil has a high viscosity index which rﬁeans
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 VACUUM
noticeably cleaner in engines lubricated by Mobiloil
because it contains an antioxidant which minimises

NEW MACHINES—We are Main Agents. for _/l corrosion and greatly reduces the formation of
— i gum and sludge.

all leading Makes including MATCHLESS. _ ) : — y . W
USED MACHINES—Huge Stocks of first-class OF HARROW 3 Engine wear is reduced because Mobiloil provides quick oil circula-

tion when starting from cold and protects bearing surfaces at working

T —E

'USEdkthdEIs[:a“kE;pES and _makes—thnrﬂughh' Proprietor: E. T. Pink Est. |927 temperatures.
WOrkshop checked, _ ' OUR REPUTATION
ACCESSORIES — SPARES — CLOTHING —in ENSURES YACUUM OIL COMPANY LIMITED, LONDON, S.W.I[.
fact, all your motor cycling needs, YOUR SATISFACTION ™

STATION RD.,, HARROW, MID[ix. {'Phone; HAR 0044 5-Spares & Accs,: HAR 3328)




A e e - S S

SOUTHERN COUNTIES

iAPE)( MOTOR & CYCLE CO.

= (BRIGHTON) LTD.
MOTOR-CYCLE AND CYCLE ENGINEERS

ALL MAKES SUPPLIED Registared Office
HTUNING REPAIRS AP;ID TFiE BREND FAROER
\ R
RE-BORES OUR SPECIALITY B o
Brighton 3309
| Main Agents for:-
A.JS., Matchless, Excelsior, B.S.A., el A8
Corgi, Norman, etc,, Motor-Cycles. 122-124 HIGH STREET
Hercules, Humber, Phillips, UCKFIELD, SUSSEX
i Aberdale, Tydseley, etc. Cycles Uckfield 386 l
THE ALS AND MATCHLESS SPECIALISTS

GOPES HOME SERVIG[ *
behind you

- Copes Spares and Accessory departments, wit. their spares stocks of
% prar:tlcaih* everything for the lcading makes, Is waiting to meet your
! nced, over the counter or C.0.D. No effort is spared to give
%, you the service you want, Ificis available you can get it at
i‘*‘*“f’:’;ﬁ,g.-.{,? Copes—In the heart of the industry~the fastest return

}g service in the country.

——— SPARES DEPOTS

BIRMINGHAM DUDLEY
481-4B7 Hagley Road, Edgbaston 98 and 193 High Street
Phone: BEArwood 2246/7/8 Fhone: Dudley 3464

WOLVYERHAMPTON COVENTRY
169 Stafford Screet 282-284 Foleshill Road
Phone: Wolverhampton 22850 Phone: Coventry 88307




