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CHAPTER I
1931-1934 MODELS

L. the models having single-cylinder engines pro-
duced during 1931—34, except overhead camshaft
machines, are dealt with in this chapter, as are Big T'win
models up to 1933 when the engine was changed. 'The
reader is referred to Chapter II for information on the
Big Twins, beginning with the year 1933.
The maintenance and repair of overhead camshaft
machines are dealt with in Chapter 111,

Lubrication

All the 1931 models, with exception of the special
O.H.C. engines, which are dealt with in Chapter III,
use the total-loss oiling system. This arrangement is
sométimes confused with dry-sump lubrication, on
account of the oil that is returned to the oil-tank via a
small spout mounted inside the oil-tank just below the
filler cap. This oil is simply a by-pass from the main
delivery, and is an indication that the pump is working as
intended. A sectional drawing of the oiling arrangement
is given in Fig. 1, which is self-explanatory.

The amount of oil pumped to the engine can be varied
by the control knob on the pump unit (see Fig. 2). Screw-
ing down the control knob clockwise reduces the supply,
unscrewing increases the oil supply. A "stop” screw
is used under the control knob to prevent owners from
closing down the oil supply completely. An approximate
setting for the control knob is to open from the " stop ™
position half a complete turn. The oil supply should be

9
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Fic. 1.—ENGINE OILING SYNTEM,
Oil is fed to the big-end via the timing-side mainshaft.

set so that a puff of smoke issues from the exhaust pipe
when the throttle is sharply opened and then closed down.

The crankcase should be drained—a plug is provided for
this purpose—every 2,000 to 3,000 miles. ‘The best time
to do this is when the engine is being decarbonised, and
then replace the oil drained with half a pint of clean oil.

The oil-pump is simple in design and operation, and
very rarely gives trouble. A cork washer is fitted in the
timing cover which houses the pump, and in the event of
oil failing to reach the engine, this washer should be
inspected, and the oil cleaned, in case particles of the
washer have entered the oil passages to the big-end
assembly.

ree distribution in the £
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1931-1934 MODELS [

Rocker-Box Lubrication

Grease-gun lubrication is used for lubricating the
rocker gear. Tecalemit nipples are fitted for this pur-
pose. Use a high-melt- CONTROL KNOB
ing - point grease and
ensure that both valves
are closed when the
grease-gun is applied.
Under-lubrication will
beindicated by ‘‘squeak-
ing ”’ from the moving

parts. Fresh grease I | ‘I

every 300 to 500 miles IH | i;.(:)
. = i

should sufhce. I'wo LAON | ‘ Hil

springs are inserted in
each rocker-axle to take
up end play; see that
these are not misplaced Fic. 2—01mn Pume Ui,

if the rocker-box cover Showing method of controlling oil
is removed. Details for supply.

dismantling the rocker-box are given on page 14.

Decarbonising Side-Valve Models

Most of the side-valve models are fitted with detach-
able cylinder-heads. In the case of Model S5 the cylinder
and cylinder-head are in one piece.

Before removing the cylinder-head, paraffin should be
brushed round the heads of the holding-down bolts and
allowed to percolate through the holes for the bolts—this
will enable them to be removed with ease and without
damage to the hexagons on the bolts. The sparking-
plug and H.T. wire can be detached whilst this is 1n
progress, and the cylinder-head can then be taken away.
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Care should be taken, if it is necessary to lever up the
head, not to damage or break the cylinder-head fins.

All carbon deposit should be removed; the shape of
the combustion chamber makes this an easy matter.
Do not use emery cloth .or any abrasive to remove
carbon from the piston crown. An old blunt knife can
be used or a piece of hacksaw blade ground to give a
knife edge. This work should be earried out with the
valves in position.

After removing all traces of loose carbon the valves
can be removed in turn and ground in to their seatings.
If the valves are badly pitted, do not attempt to restore
the seating by grinding on the cylinder seat. Replace
with new valves, or have the seating re-ground by a
specialist and then grind them in until there is a con-
tinuous matt surface all round the seat.

Checking Valve Springs

Check the inlet valve spring against the exhaust spring
(both springs should be the same length),  If the exhaust
spring has closed up more than } in. replace it with a new
one. Weak springs will affect both performance and
(in particular) petrol consumption.

If the cylinder barrel is removed (both types) place a
piece of rag up and inside the piston to fill the * throat ”
of the crankcase, to prevent carbon or anything clse
falling into the crankcase,

Attention to Piston and Rings

To remove the piston a pair of round-nose pliers is
required to take out either one or both gudgeon-pin
circlips. Mark the piston to ensure it is replaced in the
same position.

Piston-rings can be checked for wear by placing them
in turn inside the cylinder. Make sure the ring is square

-
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with the cylinder bore and not canted. Pushing the ring
down with the piston inverted will ensure this: then the
actual gap can be seen, or measured with a ** feeler ”’
gauge. The recommended gap is 0003 in. to o:004 in.
for each 1 in. in cylinder-bore size.

When replacing the gudgeon-pin circlip, make sure it
is sitting snugly in its groove, otherwise it may come out
and damage the cylinder wall. Make certain that both
the piston and the cylinder bore are perfectly clean.
The piston-rings should be positioned so that the gaps
are 120 degrees to each other.

Fit a new cylinder-base washer; it can be fixed to the
cylinder before re-fitting, either with a little oil or with
jointing compound. Do not apply jointing compound
on the face of the washer where it sits on the crankcase,
as the washer will break when the cylinder is next removed
and 1t will be troublesome removing pieces of the washer
off the crankcase.

Cover the piston with clean engine oil and oil the bore
of the cylinder before the parts are assembled.

Tighten the cylinder-base nuts at opposite corners,
and not two nuts on the same side.

The cylinder-head gasket must be in good condition
to ensure a gas-tight joint—a ceating of soft soap will
enable it to be detached without damage.

Tappet Clearance

On the 55 model the exhaust pipe must first be
removed before detaching the cylinder. A little paraffin
on the threads for the exhaust-pipe fixing nut will facilitate
removal. - Carbon in the head of the cylinder will have
to be chipped out with a long screwdriver or similar tool.
Other details on this subject are the same as for the
detachable head engines. Turn the engine round several
times to allow the valyes to settle, and then re-set the
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tappet clearance to o006 in. for the inlet valve and
o008 in. for the exhaust valve,

On the twin-cylinder engine the petrol pipe, throttle
slide and inlet pipe must be removed before the cylinders
are lifted.

The tappet clearance is the same for all side-valve
engines—these clearances are made when the engine is hot.

Decarbonising O.H.V. Models

Commence by removing the exhaust pipe, complete
with silencer, the carburetter, petrol pipe and sparking-
plug. If the throttle slide is taken away from the
carburetter body, cover the parts with a clean rag and
place it either on the saddle or out of harm’s way whilst
working on the engine. Release the push-rod cover-
tube lock-nuts (top and bottom) and take away with the
push-rod inside the tube. To do this the valve will
have to be depressed (the engine should be positioned
with the piston on the top dead centre of the firing stroke,
with both valves closed) to release the rocker out of the
push-rod tube. Next, unscrew the rocker-box fixing
bolts—the two bolts nearest the valves can be withdrawn ;
the remaining pair are unscrewed until they are free. The
rocker-box can then be taken off the cylinder-head on
the right side of the engine.

Removing Valves

To remove the valves, a spring compressor should be
available, which can be purchased from accessory firms
or direct from Messrs. Terry of Redditeh. If this tool is
not available, the springs will have to be compressed by
hand. L&y the cylinder head on a flat surface and support
the head of the valve to be removed by placing under 1t
a suitable block of wood, compress the spring and remove
the split collets and put these in a safe place with the

m—

—
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hardened valve end-cap. Remove all carbon from the
sphere of the head, the exhaust port and on the heads of
the valves. Get rid of all loose carbon and grind each
alve on to its seat. The inlet valve should require only
a small number of half turns until a matt surface is made.
When the valves are “ saucer ” shaped, due to wear or
continued grinding, they should be re-ground by a
specialist and the seatings in the head re-cut. Both
vilves and seats have an angle of 45 degrees.

T'he procedure for dismantling should be reversed to
re-assemble.

Important Details

Should it be necessary to remove the cylinder barrel,
refer to the instructions given for the S.V. models, which
also apply.

The piston-ring gap is the same for all engines.

New valve-springs will act as a ** tonic ”* for the engine,
When new, the free length of the outer spring is 2} in.
‘I'he inner spring is 2% in. Replace if springs have closed
more than } in.

It is desirable at this stage to clean out the carburetter,
and where a flange fitting is used make sure the flange is
fiot bent or buckled. If a straight-edge or ruler is placed
along the flange, any distortion can be readily seen. The
Hange should be filed flat and a thin gasket used when the
earburetter is replaced. A bent or buckled flange will
greate an air leak, with attendant hard starting, also
iftegular running. Do not use a thick gasket—this can
compress round the bolt-holes and bend the flange.

‘Ihe tappets should be re-set (engine hot) to 0-006 in. for
the inlet and o008 in. for the exhaust valves respectively.

Dismantling the Fly-wheels

A stout box key or cup spanner will be required to
unscrew the crankpin nuts. The crankpin is a force fit
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in both fly-wheels—a sl key or dowel-pin is used to
locate the pin. The fiyswheels will have to be parted,
either by making a ‘p:uul ol or taking them to where
a small hand-press is uvsllable, The connecting-rod
liner is also a force fit in the god, The assembly for the
big-end includes crowded pallers,

Two types of crankpiit Widl eonnecting-rod liners are
used on the single-cylindefmpdels. ‘Ihe following table
will indicate the models wghthe finished diameter of the
crankpin, also the bore sl the connecting-rod liner,
with the liner in the ol ol these days of shortage of
parts owners may be B utilise parts from a later
type engine. :

The crankpin Part NOSHE ind liner Part No. 11890
were used on the iu]luwll‘l' models :—

1930 1 R0, R.B, R.o.

1031 . E-?‘ pﬁE‘E .0, 5.9.H,
1932 .

1933 : - . 3:’.!8 33”5 8, 33/9.
1934 ; . v ,34 .34 Hb 34/0.
T9ss . - ge"ﬁ ;'.a 1351 18, 35/9.
1036 . . (18, 36/9.

Big-end rollers for the u-’IH:H hrn : & x }in
Diameter of crankpin o SRR Pt

1'20300 in.
1:z0275 1.

Inside diameter of mmmctln'-fud Hner {m

rod) . 2 ' ; 1+7050 in.
17045 1.
Width of roller path ' . q o:627 + o'coz In.
— ©-000 In.

Crankpin Part No. 11986 and liner Part No. 11935
were used on the following models :—

1970 : ' R Rs.

13§1 ! 4 . ~ !'.i.::. N.& 5.B.6.

1932 : . S, L.B.6, T.5.

1033 : , . 33/12, 33/B. 6, 33/

1934 - ~ : . 34/12, 34/5, 34/0.
Big-end rollers for the above were . - ekt b ang

1031-1034 MODELS 17

Crankpin—finished diameter of roller track 1:20300 in.
1°20275 in.

Connecting-rod liner—finished size in rod. .. I*7050 in.
1:7045 1n.

Over-size rollers can be used to take up small move-
ment in the big-end assembly, providing the roller surface
I8 not “pitted” or broken up. The liner for the
gonnecting-rod will have to be lapped for concentricity
und to allow the rollers to pass the unworn roller path.

End play between the connecting-rod and the fly-wheels
i allowed for by location of the crankpin—the connecting-
god liner must not exceed 0-687-0-685 in. in width.

‘I'he oil passage in the fly-wheel and crankpin should be
‘leanedout by squirting paraffin through the drilled passages,
M attention has been given to this part of the engine.

jﬂllmlntli ng Notes

I'he connecting-rod is reversible, but should be re-
pliced in the same position as before removal. When
the fly-wheels are put together the crankpin nuts should
‘both be tightened lightly, using a straight-edge on the
SButside rim of the wheels (at go degrees to the crankpin),
swhich will show up any mal-alignment and enable the
i 'pemtﬂr to set them approximately true before the nuts
aee finally tightened. Checking for true running is best
one in the centre of a lathe or special fixture of this kind.

T'he main ball races are a push fit in the crankcase;
Joeul heat, if not overdone, will assist in their removal.
@ mukers’ part numbers for these bearings are:
487 for the light-weight engine and R.M.S.6,
i I.;..B 8 for the heavy-weight engines.

Wear in the cam-wheel bushes will create backlash in
'-bﬂw:cn the cam wheels and timing pinion. When
ﬂpllcing. ream in position (a pilot reamer i1s best) to
100075 . _

~ *000 :,D

9/10 in. -
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Re-assembling after Overhaul

When the fly-wheels are inserted in the crankcase do
not overlook the paper washer for the joint, which should
be in perfect condition, otherwise oil leakage will take
place. There should be no appreciable end movement
between the fly-wheels and the crankcase; if there is,
use shim washers of suitable thickness, leaving the wheels
perfectly free to rotate.

Check the radius on both tappets, as wear here will
Pl ~ affect  performance,

also petrol consump-
tion. Fig. 3 shows
the normal shape of
the tappets.

TwinEngine Models

The foregoing de-
tails are applicable

INLET ' EXHAUST to  the twin-engine
F1G6. 3.—INORMAL SHAPES OF INLET AND models. The con-
Exuavst TAPPETS. ncctmg—mds are in-

terchangeable and should be re-fitted in the order
removed,

Re-timing the Engine

The cam wheels ﬂi‘;rd small pinion are all marked, and
should be replaced to the makers’ marking. Fig.«4 shows
the method of replacing the cam gear for single-cylinder
engines. Details of the twin engine are shown in Fig. 5.

To check the actual position where the valves open and
close on the twin-cylinder engines, refer to the data sheet,
set both tappets to o010 in. to check and then re-set to
o-006 in. for the inlet valve and o008 in. for the exhaust
valve.

1931-1934 MODELS 19
INLET TIMING WHEEL. EXHAUST TIMING WHEEL.
ONE DOT TWO DOTS

SMALL TIMING WHEEL
ON ENGINE SHAFT

Fic. 4—Correct SETTING OF TiMING WHEELS ON SINGLE-
CYLINDER ENGINES.

INLET TIMING WHEEL. DASH ON DOUBLE
ONE DOT INLET CAM WHEEL
REGISTERING WITH
EXHAUST TIMING WHEEL

SMALL TIMING WHEEL \E.H.HAUST TIMING
ON ENGINE SHAFT WHEEL.TWO.DOTS

Fig. 5.—Tivumne-WHeeL SerTiNg oN TwiN-CyLiNDER ENGINES.

Re-timing the Magneto

On all models except those fitted with Maglita equip-
ment, use the Vernier timing adjustment. This consists
of a drilled sleeve, sprocket and peg plate, retained by
a sleeve nut, which is shown in Fig. 6.
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Note : Set the contact points to 0-012 in. before setting
the ignition timing.

The engine magneto driving-
sprocket 1s secured to its shaft
by means of castellations, which
render wrong replacement im-
possible. T'he sprocket on the
armature shaft of the magneto is
supplied with a Vernier timing
adjustment, which allows a very
accurate and certain method
of fixing the drive after the
correct setting has been arrived
at. 'The setting of this Vernier
adjustment may at first sound a
trifle complicated, but in reality it
is perfectly simple.  Fitted to the
Fic. 6—Verster Timme  armature shaft of the magneto is

ADJUSTMENT. a sleeve (1), which has thirteen
holes ranged in a circle, and a pinion (2), which has
twelve holes similarly arranged (Fig, 6).

On the sprocket on the engine driving-shaft and on the
magneto shaft will be found an arrow. These arrows
must point to each other before anything else is done.
The first thing, then, in timing up 18 to set these two
arrows so that they face exactly towards each other, To
do this, turn engine over until the arrow on the driving
sprocket is pointing directly towards the arrow on the
magneto sprocket, ‘T'his latter should be held free in the
fingers and moved a tooth backwards or forwards in the
chain until the correct setting 18 arrived at. When this
is accomplished, place the magneto sprocket on to the
sleeve, and turn the armature shaft of the magneto until
a mark found punched over one of the twelve holes on the
sprocket exactly registers with a similar mark on the

1931-1934 MODELS 21

outside of the collar of the sleeve. It will now be found
that the marked holes in sleeve and sprocket respectively
exactly coincide, so that all that has to be done 1s to push
the peg-washer (3) into these holes, which effectively
prevents the sprocket from moving from its correct
setting, Now tightly screw up the sleeve lock-nut (4),
which can be done without fear of the timing shifting
in the process, as is often the case with other methods.

Checking Magneto Timing

As a means of verifying the timing, or if the sleeve (1)
has been removed from the magneto armature shaft, set
the piston its correct distance from the top of the com-
pression stroke (see table, page 28, for details of settings
of each particular model), making sure it is not on the
exhaust stroke. With the piston in this position take oft
the sleeve lock-nut on the magneto sprocket and remove
the peg washer. 'This will leave the armature free from
the engine drive, but still connected via the chain to the
engine. See that the sprockets have their arrows facing
as previously mentioned. Move the ignition control
lever to the limit of its motion of advance. Remove the
cover of the contact-breaker and slowly turn the armature
until the fibre-block of the make-and-break lever arises on
the inclined plane of the steel segment just sufficient to
separate the points. This is the firing point, and with
the piston in the position referred to above, the sleeve
and sprocket should register, if correctly fitted up. If so,
the drive should be fixed up as before detailed. It is,
however, always desirable to check the timing after
tightening up.

Maglita Timing

This instrument is fitted to the light-weight models,
and provides the lighting current as well as the H.'T. for
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ignition. To obtain the necessary output, the armature
runs at engine speed, in contrast to the magneto or
magdyno, which both run at half engine speed. Sprockets
of different sizes—i.e., two to one—drive by a Duplex
chain. This chain should have frequent attention, on
account of the load, and should be maintained in correct
adjustment.

Two flats are machined on the sleeve portion of the
driving sprocket (instrument end) for the purpose of
using a suitable spanner on the flats. In no circumstances
should the sprocket nut be either tightened or un-
tightened without the supporting spanner in position.
Failure to observe these instructions may result in a
bent armature. The sprocket is not keyed, as with
other models.

The method of re-setting the ignition with a Maglita
is a little more complicated than the normal equipment.
After setting the piston on the top dead centre of the
firing-stroke, with the sparking-plug removed, take off
the bakelite cover on the instrument; this will allow
the contact-breaker to fly back to the fully retarded
position.

The ignition setting for the side-valve models 1s
1% in. before top dead centre with the contact-breaker in
the fully advanced position, and % in. for the O.ILV.
models. |

Timing for Magnetet and Magdyno is given in the data
in table on page 28.

Carburetter—'The correct sizes of jet and throttle
slide are given in the table on page 28. Adjustment is as
given for later models, pages 82-85 and 168-171.

Gearbox
Sturmey-Archer type gearboxes were used on machines
made prior to 1935, with the exception of the 1934

LY/
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Model B6. These gearboxes are no longer made—the
manufacturing right has been acquired by the Wincliffe
Spare Part Co., of Broad Lane, Sheffield. Other
sturmey-Archer stockists may be able to supply replace-
ments. This type of gearbox is simple in construction
and will stand a lot of misuse. The usual faults and
remedies are outlined below.

Clutch Slip.—This 1s usually caused by worn clutch
inserts. Replace clutch-springs when fitting new in-
serts, as the springs may be weakened by heat of slipping
clutch. Clutch-spring bolts should be screwed home
tightly.

Gears Disengaging under Load.—This may be caused
by :—

(1) Wear on main axle thrust-washer, allowing end
play in mainshaft.

(2) Wear on dogs and sliding pinion.

(3) Worn layshaft bearing.

Light grease is specially recommended for the gear-
box. If the gearbox has been dismantled, charge with
% Ib. of hight grease and ! pint of o1l used for the engine.
Re-charge with § pint of oil every 1,000 miles. It is not
advisable to use thick grease, as it may prevent the free
operation of the kick-starter pawl. ‘T'he various joints in
the gear-changing lever mechanism should also be kept
otled regularly, to ensure freedom of action.

Do not put o1l into the clutch in any circumstances, as
this is designed to run dry.

Transmission

Adjustment of Chains.— 1o adjust the chain from
engine to gearbox it is only necessary to slack off the
nuts on top of the bracket and slide the box bodily
backwards by means of the adjusting bolt. It is
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important that the nuts are screwed tightly agan after
adjustment.

Back Chain.—Slack off the nuts on each side of the
back hub-spindle, and move the wheel backwards by
means of the adjusting screws in the fork ends, Care
must be taken to adjust each side equally, or the wheel
will be out of alignment. Screw up the spindle nuts
tightly again after the chain is properly adjusted. It
may be found that moving the wheel back has caused the
brake to be “on . 'This is easily rectified by means of
the brake adjustment.

If the chain is too slack it is apt to “ whip ”’, which
intensifies the wear and tends to break the rollers, espe-
cially in the case of the front chain. If, on the other
hand, it is too tight, a crushing effect is produced on the
rollers, and the whole chain is strained unduly.

The chains should be adjusted, and kept adjusted, so
that they can be pressed up and down in the centre with
the finger # in. on both chains,

]

Steering Adjustment

To adjust the steering bearing, slack off completely
the steering damper. It is advisable to raise the front
wheel clear of the ground by placing a stout box under
the crankcase.

Slacken the nut for the handlebar clip pinch-bolt,
then tighten the lagge hexagon nut on the fork stem,
slowly half a turn at a time, and, by lifting the wheel and
fork assembly, test for movement in the bearing. Adjust
until all movement has been taken up, leaving the fork
assembly free to move. Ball races and balls are used,
and the adjustment should be made in the same way as
the rider would adjust a cycle wheel bearing. Re-tighten
the loosened pinch-bolt nut. '

If the machine is inclined to steer in an elongated

s -
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figure of eight, this indicates too much friction, either
on the steering-head bearings or in the damper itself.
If the bolt securing the damper steel plate to the frame is
removed, this will prove if the fault lies with the damper.

_CONTROL ANO8

LEOCH ANUT
FORM CLIS
i
AT .._.:;;h_

R
3 *ﬁ% ERAME L UG
LR CONTROL
I'| . "Il

SEINDE B

SO STEN

EARICTION

S EEVE
d N
o) é:ii;.; EORM
| \3 SOINDLE

RV meicTion
=

LS

FRICTION
S EIAG

SLEEVE AN
ERICTON PLATE

Fic. 7.—STeERING DAMPER ARRANGEMENT.

In such an event the friction discs may be buckled or
swollen as a result of moisture. Dry the discs slowly, and
apply a little o1l to the friction surfaces.

Spring-Fork Adjustment

To take up any play which may have developed in the
side links, unscrew the spindle lock-nuts on the right-
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hand side of the forks (looking at the machine from the
front, see Fig. 8) and turn the spindles by means of the
heads on the left-hand side until all slackness 1s taken up.

HANDLEBAR
ADJUSTING BOLTS

STEERING
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Fic. 8.—SrmuunNG Fork ADJUSTMENT.

Afterwards tighten up lock-nuts. Do not attempt to
turn’ spindles without first slacking lock-nuts.

Wheel Service

All A.].S. wheels are fitted with taper roller bearings,
which design is still heing used on the latest models; in
fact the same rear-wheel spindles, with bearings, are
to-day being used in the rear wheels of current models.
See Chapter V11, page 130.

The three extended sleeve-nuts in detachable wheels
should be checked periodically and kept tight. If the
machine is run for any length of time with nuts loose,
ovality will take place in the stud-holes in the hub-flange.
Should this occur, it will be difficult to keep the fixing-
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sleeve-nuts tight, and over-size studs must be fitted,
after drilling out the holes in the hub-flange.
These early models used a solid spindle, which screwed

into the brake-drum
dummy spindle.
Breakages at the
position where the
centre spindle leaves
the dummy spindle
are frequent. A
modification can be
made by usinga 1936-
or 1937-type dummy
spindle, with a centre
solid spindle to suit.
T'o fit these parts, the
holes in the centre
plate of the brake-
drum and in the
brake-cover  plate,
and the slot in the
fork end will have
to be enlarged.
‘The latest-type
solid spindle passes
through the dummy
spindle, and does
away with the shear-
ing load on the older
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type. Details of the conversion are shown 1n Fig. g.

Brakes

Most of the brake-shoes fitted to these early models
are the same as used up to 1939.
If the heel-pads are worn by pressure of the expander
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they can be filed flat with a thin steel plate of the required
thickness riveted to the shoe. 'The later type shoes have
detachable steel ** pads ’, which are a better arrangement,
and should be used if replacements are needed.

I the brakes are *‘ spongy ”’ in action, this may be due
to the shoes not being concentric with the drum. Im-
provement in most cases can be made if the nut securing
the brake-cover plate is released, and with pressure
applied, on either the brake-pedal or brake-lever, re-
tighten the cover-plate nut while the pressures are
retained. This should give a closer adjustment for the
expander lever and better braking,

TECHNICAL DATA FOR 1931 TO 1934
A.J.S. MODELS

Engine Nos. have the prefix 5 for 1931, I for 1932, and 33
and 34 for 1933 and 1934 models to identify the year of
manufacture.

For Data on Overhead Camshalt machines, see Chapter 11T
and for 1933 Big T'win, see Chapter 11,

i e ———

' Model. | 12. 5, .6, f, 184, 8. 0, 2,
Hore and strolie, |63x 79| 74x 80| 74X 81 | 24500 | By Xgo| By x g0 | By X go HE'SH
, 53
Cubie capacity . 248 40 ] 0 A il 408 090
Valves Tl - . !E':I.'!L Fs H!Mn D:Ii s II.H.\'. D:u. W ﬂf[‘l."lr'. Side | Side
Jotslze . : 100 10 140 Ii—u 1ha 180 140 130
Throttleslida 54 54 ﬂifq. fifq g 54 fifq 64
Ignition ® . o blos Jpdefoe | Bins | o ine | &b | & log | & in. | & in.
Compression i.‘ |
ratia . 3 Gela 41 (i3 | £y it g 4'0 48
Valve Tuming:
A S L ay 15° "] 18! 13’ 15" 2y’ 17
B A 70" 57 37 o 57" 76° b0
C : P B b s 6a" T 42" 4a* 41* 68" 64"
D SRR £1 B 48% 25" as® as* ‘L 4 6° 14" |

(A) Beforo top dead centre. (B) After bottomn desd sentre, (C) Before hottom dead
eentre, (D) After top dead centre.  Use oroxy in, tappel clearance to check readings.

* Tgnition figures are given in inches of plston position before top dead centro with
cantrol lever advanced.  Ignition (s by magneto or maglita on 1932 models, by magdyno
on 1033 and 1934 models.

CHAPTER 11
BIG TWIN MODELS (1933-1939)

DUHING the 1933 season a new model was introduced
in the Big Twin range, the main alteration being
-confined to the engine. A Matchless type twin engine
was fitted, but the remainder of the machine was basically
the same.

The engine has a bore size of 85-5 mm. and stroke of
85'5 mm. Dry-sump lubrication is employed, which is
described later on page 68. Detachable cylinder-heads
were used with enclosed valve-springs. A magdyno
unit was fitted as standard for ignition and electric
lighting respectively. A fabric filter fitted in the oil-tank
ensures the removal of all impurities from the oil in
circulation. A four-speed Sturmey-Archer gearbox was

fitted.
For details of engine lubrication, see page 68.

Decarbonisation

Detachable cylinder-heads are fitted, and it is a simple
process to remove the heads and clean out carbon deposit
in the combustion chamber, as well as the crown of
the pistons. The details given in the previous chapter
apply.

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

(r) Make sure the valve-springs have not lost
tension ; free length is 13 in.
29
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(2) Ensure the valves are seating properly, in
particular, inlet valves. o

(3) Check inlet-pipe connections where they join
the cylinder, also where the carburetter clips on to

the inlet pipe.

When the valves are ground in there should be a con-
tinuous matt surface round the valve-seat and the seating
in the cylinder. This is sometimes misleading, and the
following test may be employed. 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 sh:aw
up all round the seating. If it does not do so, the seating
should be re-cut (angle 45 degrees) with a suitable valve-
seating cutter. If there is a leakage past the inlet vﬂlv_es,
blow-back will take place and fuel will be wasted, resulting
in heavy petrol consumption.

Uneven Running at Slow Speeds

It is not always easy to make a twin engine run slowly
and * tick over’” evenly. Owners usually take a pride
in this, and the following details will help where trouble

occurs.
First locate the cylinder that is at fault and remember

that the carburetter $#ill supply the same mixture to both
cylinders. '

Next check tappets, o004 in, for inlet and 0-006 in.
for exhaust, then set plug points to 0:018 in. to 0020 In.
gap and make sure electrodes are clean.

Testing for Air-Leaks
If irregular running persists, test for air-leaks. I'o do
this, first obtain a rubber plug, similar to the type used
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for the ordinary kitchen sink. Insert a short piece of
copper tube in the centre of the rubber plug, to fit tightly.
Next obtain a short length of rubber tubing to connect
to the piece of copper tube. Remove carburetter and
fit the plug into the inlet pipe. Now turn the engine until
the front exhaust valve 1s just about to close. In this
position both inlet valves are shut. A second person is
required for this test to watch the connection of the inlet
pipe where it joins the cylinder, also the inlet-valve
guides. Next, light a cigarette and draw in a good
mouthful of smoke, place the rubber tubing between the
lips and blow hard. If there is an air-leak the second
person will be able, by evidence of smoke emerging, to
determine where the leakage takes place, which should be
dealt with as necessary.

T'he most likely place for an air-leak is at the joint of
the inlet pipe where it is connected to the cylinder. Use
of jointing compound, which should be allowed to set
before re-testing, should have the desired result. The
preceding test is one employed by factory testers, and is
infallible.

If there is no improvement after dealing with the fault
a8 previously described, check the ignition setting on each
eylinder ; any variation must be associated with the cam
fing in the magneto portion, which can only be rectified
by Messrs. Jos. Lucas, Ltd.

“Once it is established that there are no air-leaks and
gverything else is in order, turn to the pilot-jet adjustment
un described on page 84.

Ignition Timing

Bome doubt may exist as to the correct position of the
HULY cables, and to which cylinder they should be con-
pected, All magdynos are marked close to the brush-
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holders or H.T. pick-ups, as they are sometimes called.
No. 1 is 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. Unscrew
the nut fixing the magneto drive sprocket on the engine
end. Pull the sprocket off its shaft (use a tyre lever with
one end bent at go degrees), disconnect the H.T. lead
from the cylinder (the rear is the most suitable), hold the
brass terminal with one hand and turn the magdyno
slowly in the correct direction of rotation. Immediately
a ‘““shock " is felt examine the interior of the contact-
breaker, when it will be easily determined which cam on
the cam-ring is to be used for timing the particular
cylinder. See data for timing models 2 and 24 (page 85).

Various types of cylinder-heads have been used in
these Big Twin engines. Generally the only alteration
has been in connection with the position of the sparking-
plug. A cylinder-head with the sparking-plug fitted
near the centre is the most efficient, and should be used
if detonation or indifferent running occurs at slow speeds.
These cylinder-heads are mostly interchangeable on all
models.

Engine Service

Side-by-side connecting-rods are fitted, with offset
gudgeon-pin bushgs. Detachable liners for the con-
necting-rods are fitted, 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 shown in Fig. 10.

Split-skirt pistons are a standard fitment; the split
in the piston-skirt should be in front, or facing the front
of the machine.

A bronze bush s used for the timing-side axle bearing ;
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oil is fed direct to this bearing, and from here oil-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.

Fly-wheel end float should
be o015 in. to o020 In.
T'his clearance is made by either
driving in or pulling out the
bronze timing side axle bush—
shim washers are not used.

If end-play between the fly-
wheels and the crankcase is
excessive, this may be due to
a groove cut in the driving-
side wheel rubbing on the steel
sleeve used for the roller bear-
ing. 'Toremedy this, have the
fly-wheel face machined back
clear of the groove and make
up a steel washer of the
required thickness. This
washer need not be hardened, Fic. 10.—ARRANGEMENT OF
Biit it must be flat. Twin CoNNECTING-RoDS.

Timing-side Bush and Driving-side Bearing
0il is fed directly to the timing-side bush bearing, which
does not require frequent renewal. Should the bush be
replaced, the internal diameter is most important; it
- +00075 .

should be reamed in position to § in. ————= in. Wear
— +00000

on this bearing will create backlash between the small
pinion and the cam wheel, with timing-gear noise. These

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

: - - _!_ “ = . '
dinmeter of these being 1 in. 7790975 in. with bushes

: — OO000
i ositu.
0
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Note : The oil groove in the cover bush should be on
the outside, to prevent oil leaking from the timing-chamber.

The driving-side bearing is a built-up bearing, using
1 in. % }in. rollers in a cage, which run in a steel sleeve,
this being 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 (all twin engines up to 1939)

When dismantling the timing gears, note carefully the
order in which they are removed, taking care to place
the four distance collars in a safe place. The cam levers
are replaced in the order: (1) rear inlet; (2) front inlet;
(3) either exhaust cam levers,

Timing Gear and Timing

Both the cam wheel and the timing pinion are marked.
If the mark on the small pinion cannot be seen, unscrew
a turn or so the pinion fixing-nut (this has a left-hand
thread), which can obscure the marking.

Details of the actual valve timing are given in data
table (all ggo-c.c. engines are the same) for later models
of this type (see p. 85). Check with o-o16 in. tappet
clearance.

Gearbox, Frame, Fork and Wheel Service—No out-
standing changes in design were made—previous in-
structions on this sﬁubjcct apply (see Chapter I).

1937, 1938 and 193{9 Models

The general design for the 1933 to 1939 models is
basically the same.

Forked-type connecting-rods were introduced in 1936,
with a different position for the sparking-plug in the
cylinder-head. _

All cylinder-heads are interchangeable. The most
efficient are those with the sparking-plug nearest to the
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centre of the cylinder-head. If these are changed, watch
the ignition timing, as the position of the sparking-plug
affects the timing. Maximum advance with the latest
type heads is } in. fully advanced.

Lubrication.—See 1939 models, page 08.

Tappet Adjustment.—See 1939 models, page 78.

Heawy Oil Consumption.—5See 1935 models, page 57.

When oil fails to return from the sump correctly, an
air leak at the rear end-plate for the pump-housing may
be the cause. Oil seeping into the crankcase when the
engine is stationary can only be due to either a scored or
worn pump-plunger bore. Makers will make a bush to
restore the pump-plunger bore to normal if crankcase 1s
sent. See that vent hole in oil-tank filler cap is free, as
pressure collected in the oil-tank can foree oil past the
plunger when the engine is stationary. In exceptional
circumstances the oil passage from the sump to the pump
might be obstructed by foreign matter or fluff, introduced
into the engine whilst the cylinders are removed. ‘Lo test
oil passage take out pump plunger, also crankcase drain-
plug, and clear obstruction with 2 spoke or length. of
wire, if it is not convenient to dismantle the engine.
When replacing the pump guide-screw make sure it 1s
located in the groove in the pump plunger, and use ingers,
not a spanner, to locate.

Engine Service—See 1939 Big Twin models, page 75.

Wheels, Forks, Transmission and Gearbox. Details
given for the 1939 models apply to the 1937 and 1938
models (see Chapter VI1I).




CHAPTER III

OVERHEAD CAMSHAFT MODELS
Model 7 (350 c.c.) and Model 10 (500 c.c.)

MACI—IIHES of this type are mostly in the hands of
experienced riders, and for this reason elementary
details are not included. Usually owners are anxious to
obtain the best possible performance from the engine
unit, and instructions are in the main confined to this
subject.

The O.H.C. models were first introduced in 1927.
Some of the earlier models are still capable of a high
maximum speed. Space will not permit description of
all the above models, but the 1933 models and those made
afterwards up to 1936 are covered in this chapter.

Engine Lubrication

All A.J.S. camshaft engines have dry-sump lubrication.
Oil is fed to the big-end of the engine and rocker-box by
the main pump on the timing-chain cover. This pump
also draws oil from the sump and returns it to the filter
in the oil-tank. By removing the plated hexagon plug
in the top of the oil-tank, it is possible to withdraw the
filter for the purpose of cleaning. To do this, immerse
the filter in clean petrol, but always make sure that it is
thoroughly dried out before replacing. The filter should
be cleaned every s5o00/1,000 miles. It is recommended
that all the oil is drained from the oil-tank every 4,000/
5,000 miles and the tank replenished with fresh oil. It
1s necessary to top up the oil level in the tank from time

to time, and obviously it is most economical to drain the
30
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tank when the oil is at its lowest recommended level.
The correct oil level in the oil-tank being almost up to
the end of the return pipe, do not overfill, otherwise oil
will leak from the filler cap ; likewise never let the level
fall to a position where the tank is less than half full.

A small adjustable oil-pump is fitted at the top of the
timing-chain cover; the purpose of this is to drain the
oil from the sump of the rocker-box and return it to the
crankcase sump.

To increase the suction on this, unscrew the lock-nut
on the adjuster and turn the adjuster with a screwdriver
in an anti-clockwise direction, and to decrease the suction,
vice versa. After making the adjustment always tighten
the lock-nut.

COMPRESSION RATIOS
3406 c.c. 6-8—1 ie—7 I1—I
495 C.C. b:5—1 7 p—1 I1—1
Separate pistons are used for these ratios.

Cylinder-Head Removal

First remove petrol pipe and carburetter complete.

As this is taken from the cylinder-head, remove knurled
ring from top of the carburetter body and withdraw both
slides; leave these attached to their cables and swing
them out of the way. - Extreme care should be taken not
to damage the throttle needle whilst this is exposed.
Remove sparking-plug, oil-feed pipes to valve-guides,
oil-feed pipe from main engine pump to rocker-box and
oil drain-pipe to rocker-box pump, also exhaust-pipe
locking-ring, etc. Next remove the four pins holding the
rocker-box pump and top inspection disc. Take away
the pump drive and its retaining ring, and the camshaft
lock-nut will then be visible; withdraw the cotter-pin
from the nut, and this can then be unscrewed.




—_—

This document was cres

78 A.]J.S. MOTOR CYCLES

e

Prior to removing the pegged plate which locates the
chain wheel and sleeve, turn the engine slowly over until
the top of the compression stroke is reached; now
unscrew the four rocker-box pins and withdraw the three
that are free to come away ; the rocker-box is then free.
But when taking this away see that the chain wheel is
held in position. Retain the top sprocket by copper wire
(do not let the chain leave the bottom sprocket). The
six cylinder-head bolts are now visible on top of the head,
also two nuts holding the cylinder-head to the barrel
underneath. Remove all these. The cylinder-head can
now be lifted. See that the connecting-rod does not
bruise the crankcase and piston when the cylinder is
lifted. Should the piston be removed, see that it is
replaced in the same position as before removal.

Cylinder-Head Joint

Note : Cylinder-head gaskets are not used on the
0O.H.C. models.

Originally the faces of the cylinder-head and barrel were
ground in, and, providing they remain clean and un-
scratched, can be replaced without any jointing compound
or attention other than washing with petrol. If, how-
ever, either of the faces is marked, due to compression
leaks, unscrew the two holding-down studs by using two
nuts locked together on the thread of the stud, then
smear the faces with very fine emery paste, and grind in
the same manner as in valve-grinding, until all the marks
are removed. Be sure to remove all traces of emery
paste with petrol after this operation,

Actually it is much better and easier to grind in these
faces when both the cylinder barrel and head are away
from the engine; there is then no danger of emery paste
finding its way into the engine, and the cylinder-head can
be rotated freely on the barrel. When the cylinder-head

-
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i§ again in position replace the nuts to the studs which
protrude through the cylinder barrel, follow on with the
long cylinder-head bolts, and, lastly, the short cylinder-
head bolts. Tighten these down together, not inde-
pendently. Before replacing the rocker-box make sure
that the small hardened caps are fitted over the valve-
ends, and place the one rocker-box bolt nearest to the
exhaust lifter into its hole, then locate the threaded end
of the camshaft into the centre of the chain wheel, after-
wirds pushing out the tool holding this in position. See
that the rubber washer between the rocker-box and the
chain-cover settles into position properly.

Camshaft Chain Adjustment

When the chain wheel is in position on the shaft and
the rocker-box tightened down, it is possible to feel the
ghain tension. Any excessive slackness after the machine
has completed a considerable mileage can be taken up by
fitting washers of the correct thickness under each leg
of the rocker-box. It is essential, however, that approxi-
mately # in. or } in. of side movement always exists in
the chain.

A small plug is situated about half-way up the camshaft
drive cover ; when this is removed it is possible to insert
§ narrow screwdriver to ascertain that the tensioner blade
i following the chain, and not idle against the side of the
cover.

' Providing the fly-wheels have not been rotated, the
pegged plate can be replaced through the chain wheel

and sleeve, but if the fly-wheels are not in the original

position, turn the engine slowly over until T.D.C. of
the compression stroke is reached ; the hole in the sprocket
and that in the sleeve should then coincide, although some-
times the shaft has to be rotated slightly to bring the two
into line so as to replace the pegged plate.
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A rough check for the valve timing is that with the
piston on T.D.C. and the contact breaker points just
breaking with the ignition lever fully retarded, the holes
in the chain wheel and the sleeve should be together at
5o degrees to the right from T.D.C.

When replacing the short oil-pipe from the rocker-box
to the secondary pump make sure the union on the pump
end of the pipe is secure, as an air-leak here will prevent
oil being sucked from the rocker-box, with resultant oil
leakage. A short oil-pipe is fitted to the top of the
rocker-box cover to relieve pressure in the rocker-box
and to allow oil to drain by gravity to the pump and
valve-guide. Make sure the driving-block for the
secondary pump is engaged correctly before fitting the
pump-fixing screws.

Major Overhauls

Begin by removing the exhaust-pipe and other fittings,
then remove the oil-pipes connected to the pump and
timing-cover. Do not plug the end of the oil feed-pipe
to prevent draining ; this is dangerous, and it 1s preferable
to drain the oil-tank if an overhaul is necessary. Remove
cap covering magneto sprocket with nut and Vernier, and
take off timing-chain cover. Release the nut fixing the
camshaft sprocket, and the front chain can be
disconnected.

The large screws fixingsthe rear portion of the timing-
chain cover are usually very tight, To avoid damage to
the screwdriver slots use a screwdriver “bit” and
carpenter’s brace for this work.

Remove the ‘““spider’ or support for the bottom
sprocket bearing and take away the driving chains. The
sprockets are marked with arrows, which can be dis-
regarded, as full and simple instructions are given on
the replacement and timing of the engine. Exercise
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care in taking off the back portion of the timing-chain
cover, spigot fitting used.

It is advisable to take off the cylinder-head whilst the
barrel is on the crankcase; the engine can then be
removed from the frame. The engine can be removed
assembled, but the former method is best for the average

owner.

Bearings

Ball bearings (excepting big-end) are used throughout.
T'he main bearings are of proprietary manufacture.
Makers’ references are as follows :—

Timing side bearing . : . R.M.S.8
Driving side bearing. 4 . LRSS
Camshaft bearing . . . . R.L.S:s

I'he small pinion fixing nut is right-handed ; the pinion
has a parallel bore with a Woodruffe key.

T'wenty-eight rollers } in. X § in. are used with a cage
for the big-end assembly on the 1933 models. T'his
was modified in 1934, and an improved type fitted which
can be adapted for the 1933 models.

RASET Connecting-rod liner (size
Roller-track diameter, et

[1:20325 1n, ] 1°7050 in.
1933 tYPE9 1'20300 in. 1933 type | 1-7045 1n.

‘0170 1.

I8 T50 in. | 2
L Toes
1934 tYP€1 5.5165 in. I

1034 t}'PE{ 15145 in.

‘Should the big-end be replaced, check the connecting-
pod alignment when the fly-wheels are assembled. It
should be perfectly central in the crankcase; shim-
wishers should be used for this purpose. If the fly-
wheel shafts are true and the bearings in order, the
flyswheels should “spin’’ without any tight places.
Muke sure this happens before completing the assembly.
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Rocker-Box

The most likely parts to need attention are the rocker
pads and the oil-sealing parts. Rocker pads can wear,
also ‘‘ fire-up ” if a shortage of oil should take place.
These pads were eventually replaced by rollers, which
should be fitted as an improvement., The rollers are
shown in Fig. 11.

Bars of hard felt supported by strips of rubber act as
oil-seals. By reason of the simplicity of these parts no

WABAT DA,
RELIEFS «005" HIGH

RIWET BUSH ROLLER

1 *-0005 DIA. *335 94 750" 94

+840" LONG 255" L4 3437
285" LONG 272" OVER

RELIEFS

Fic. 11.—DEeTAILS oF RoLLEnr, RIVET AND BusH
10 REPLACE Rocker PAD,

further comment is necessary, other than to state that
the rockers should be stiff to move if the felts are in order.
This stiffness will run off with short use. Before fitting
the top cover the camshaft should be perfectly free, with
no appreciable end-play. Do not over-tighten the small
oil unions in the rocker-box, used for lubricating the
valve-guides, as they break easily. Similarly, hold the
union with a spanner before releasing the pipe union nuts.

Cylinder-Head

Coil-type valve-springs were used up to 1934. The
free length of this type of spring is: inner 24} in., outer
222 1n.

Pass a piece of clean rag through the valve-guides after

i
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grinding and check the oil passages in the head with a
suitable oil-squirt. Thoroughly clean the two valve-
guide feed-pipes before they are re-fitted. To restrict the
oil supply to this part of the engine the pipes can be
““ metered ”’, by making an aluminium plug, with a small
“flat " filed on it—the exact amount will have to be
decided by experiment. There is suction on the inlet-
guide pipe, and this must be the smallest orifice.

As an aid to tuning, the sparking-plug points should

be flush with the sphere of the cylinder-head. Racing

designers attach a great deal of importance to this. If
the plug is * masked ”’ and the points are well up inside
the thread in the cylinder-head, machine back the face
or seating for the plug, and use a solid copper washer to
suit. Should the plug be exchanged, continue to use
this washer in order that the same register 1s made.

Piston

When this is re-fitted, see that the connecting-rod 1s
not bearing hard on either of the gudgeon-pin bosses in
the piston. It should be central if the fly-wheels and
gonnecting-rod are normal. Ring gap is o010 in.

If, for any special reason, the cylinder barrel has been
reduced in length, this will affect the timing-chain adjust-
ment, and may cause the valves to touch the piston when
they are at full lift. There should be 3 mm. additional
movement for the valves before contact with the piston,
with valves at full lift and piston on T.D.C. Washers
will have to be made to accommodate the difference in
gylinder height, and are fitted under the rocker-box and
eylinder-head bolts.

Assembling the Timing Gear
Hefore fitting the rear portion of the chain cover, clean
both faces, crankcase and cover, and apply a little jointing
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Cnm;‘mlmd. Use the screwdriver ** bit '’ and carpenter’s

brace to securely tighten the fixing screws. Check the
damper block; it should be sluggish in action if the
damper 1s to work. The spring blade can be set to
increase pressure, if care is taken. The ** keep "’ spring
should be located securely if the screw is removed.
Insert the lower pinions and drape the chains round the
sprockets. Fit the double-pinion support or ** spider "
and tighten securely.

Assuming the rocker-box has been fitted, to time, or
set the valve timing, proceed by turning the engine until
the piston is at the bottom of the stroke; this is to prevent
the valves hitting the piston. Now adjust the tappets to
have a clearance of o-0zo in., then fit the nut for the top
driving-sprocket and turn the camshaft until both valves

VALVE TIMING O.HGS

MODELS

. 1933-3§ 1035 |
Standard Cam. L. Cam.

350 500 350 | so0 |
Inlet opens B, T.D.C. . 25° A3 6:° | 62° i
.» closes A.B.D.C. . 54" 60" 64> | #72°
Exhaust opens B.B.D.C.. | vl'.v; b L e (R

= closes A.'T.D.C. | 30" 20" 50° | 55°

Readings taken with ero10 in. tappet clearance.
Note—See valve end-capg are perfectly flat before using
“ feeler

MAGNETO TIMING (FULLY ;\IJV&T\CLT}}

Year. 350 Model. 500 Model.
1033 : . - 45" Or ;l in, 45 or i in.
1934 : . | 45' or  1in, 45" or {in, |
1935 . . : 45" or & In. 45 Or i; 1m.
1936—37 . ; A 40° or i in. 40° or 3 in.
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are open.
Next turn the engine until the piston is on the fop dead

"T'his 1s when the valves are on the m'crlap.

centre of the stroke. Take off the nut used for turning
the camshaft (give the spanner a sharp tap and it will
unscrew without moving the cam) and make sure the
engine does not move. Fit the sprocket on the cam-
shaft, with its peg-plate, and lightly tighten the fixing
nut. The valve timing 1s now approximately correct.

_Connect the magneto chain for attention later.

To check accurately the actual position where the
vilves open or close, a dial-plate graduated in degrees is
essential,
macde to indicate the top dead centre of the stroke, which
should register with zero or 360 degrees on the dial-plate.
Check and re-check the position of the pointer and the
plate before recording the valve movement. Valve
timing on all O.H.C. engines is checked with o010 in.
tappet clearance. The tappets are now set to o0-020 in.
clearance. Insert a o-o10 in. feeler between the tappet
and the head of the valve and its cap, and record the
position when the valves open and close.

''he correct timing for the standard cam and T.T. cam
18 given in the table on page 44.

Bronze cylinder-heads were introduced in 1935, and
were used on both the 350- and 5o00-c.c. models. On
the s500-c.c. engines the valve-heads should be reduced
in diameter to avoid *‘ touching '’ at peak revs. Reduce
dimensions—inlet valve to 1'640 in. and exhaust 1+5 in.
Recommended tappet clearance for special cylinder-

heads :—

=

"This is fixed to the driving-shaft, and a pointer

| Cast-1ron Head. i

] Inlet o'o1h in, Inlet o015 in.
Exhaust 0:018 in, Exhaust oroz23 in.

m—— s

Bronze Head.
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Carburetter

By reason of the petrol-tank position, horizontal mixing-
chambers were fitted as standard up to 1935. This type
of carburetter is not so efficient as the vertical mixing-
chamber type. There will be an improvement In
performance if the later type is used.

O.H.C. STANDARD CARBURETTER SETTING

1933-1935
| : 1 gLl L
Main Jet Size. | Needle position. Cut-away.
33/7- 160 | 3 6/4
33/10. 200 ‘ 3 65

RACING CARBURETTER SETTING

| _——u - - .- NEE—

Main Jet Size. | Cut-away.

Bore Size. | Carb. Type No.

i I | - # " I
For 5o0/50 Petrol Benzole and 7-5—1 Engine Compression |

Ratio.
33/7 52 ‘ 4/5 l 14y in, N.M. 8617
| 33/10. 58 4/5 I in. N.O. 3131
For Discol R.D.1 Fuel, and 11-1 Engine Compression
Ratio.
33/7- 55 12 1'0b N.M. 7091
23/10. 03 ‘ 12 | 1°18 M.D. gg9z1

The length of the carburetter outlet is important.
Experiments in different lengths are worth while, starting
with packing pieces to give the same length as the outlet
on the horizontal mixing-chamber type. See that the
port matches with the carburetter, and avoid any steps
or abrupt change in diameter in this passage.

The exhaust-pipe length affects carburation ; usually
(dependent on the valve timing) a short exhaust pipe
reduces the extractor effect, therefore the exact length of
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this pipe should be in the nature of an experiment. If the
end. of the pipe is about 3 in. to 4 in. past the rear wheel
axle, this is a good length to begin with. Removing the
silencer will have the same effect, and without alteration
to the main jet the machine will probably have a higher
maximum if the silencer is not removed.

CARBURETTER SETTINGS—1g36 AND 1937.
. 0.H.C. 350 c.c.
" Main Jet (s0/z0). 350. Slide 6/5. Needle 3 Position.

L {R'D‘lj‘ ?Eﬂ' b B ) EI'IS‘ (3] 3 ¥3

Note.—Cylinder barrel on 1937—350 Models, can be reduced
by o027 in. to give compression ratio of 9-5 to 1.

RECOMMENDED SPARKING-PLUGS
Touring type: HLN. or HLNP. K.L.G. LB.1. K.L.G.

581,
glm:f.ng tvpe: RL. 49. K.L.G. 689. K.L.G. 731.

ENGINE SPROCKETS
350 Model : 21 teeth, soo Model: 24 teeth Standard,
25 Racing,

Advanced O.H.C. Models

The above models in the 1938 and 1939 range of
machines of this type were, as far as it was commercially
possible, replicas of the machines used in the Tourist
T'rophy races.

Alloy cylinder-heads and cylinder-barrels formed part
of the standard equipment.

The Burman special racing B.A.P.-type gearbox was
used in place of the earlier Sturmey-Archer type.

In addition to many other improvements, check-springs
were fitted to the front forks, also 27 X 325 in. and
27 % 300 in. tyres for the rear and front wheels respec-
tively.

The petrol tank had a capacity of 4} gallons, with a
special oil tank of 1 gallon capacity.

-
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These machines were practically ** hand built 7, and
were extremely reliable.

The following details will interest fortunate owners of
these special models :—

Models 1938 7/R (350-c.c.) and Nodels 1939 7/R (350-c.c.).

Compression ratio (50—509%,) : 8:8—1 with plate removed.

" s+ (racing fuel) : 11-0—1 with H.C. Piston,

Tappet clearance: o-o18 1n. inlet.

N DrOZE TN, -E':-:h"ill‘-:L

D11~rcg111.1t111g screw : open to 14 turns.

Val 1{*uhprmg pressure : 130 lb, va]te on seat,

Valve-timing : inlet opens 54° B.T.D.C.; inlet closes 6o0°
A, H D.C. Exhaust opens 67" ll.HfD.l:.; exhaust closes
457A.T.D.C.

Ignition timing ; 42 degrees fully advanced.

Recommended plugs: K.L.G. 731t and 689. LODGE
RL. 49 and RL. 51.

Megaphone size : 15% in. long, 43 in. mouth,

Engine sprocket: 21 teeth.

Gear ratios: 5:3, b-15, 7:69, 9-65.

Carburetter jet: Size 370, shde G (4, 109 needle-jet.

Tyre sizes : front 27 X 300in.; rear 27 X 3-25 in.

Maximum speed : 102/104 m.p.h.

B.H.P.: 27 at 7200 r.p.m.

Gearbox

All O.H.C. models from 1933 up to 1937 were fitted
with Sturmey-Archer-type gearboxes. They were all
four-speed boxes. Some special racing machines were
issued without kick-starters, This type can be converted
for use with a kick-starter gear, by exchanging the gear-
box cover plate, and fitting a kick-starter axle with its
pawl and spring.

With workshop facilities, either the C.P. or B.A.P.-
type Burman gearbox can be utilised as a substitute for
the original type. Spares for this type of gearbox are
available.

The Sturmey-Archer gearbox, with its free-dog type
gears, is quite simple, and, as previously mentioned, has
few inherent faults, and will withstand considerable
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misuse. The Burman gearbox, with its positive foot-
change, is an improvement in design, with much less
backlash between the driving gears.

The foot-change arrangement on the Sturmey-Archer
gearboxes was made by Associated Motor Cycles, Ltd.,
and is usually trouble-free, but with an unusually long
movement for the operating pedal. A ratchet plate, and
two spring-loaded pawls or plungers, were used for
indexing the gears, and, providing the pawIE on the
knife-edge are not damaged, the mechanism is reliable in
operation.

The main faults in selecting the gears are due to:—

(1) Worn or damaged pawls or plungers.
(2) Side-play between the operating lever and
cam-plate.

To remedy the former is obvious, and, in the case of

e latter, shim-washers used to absorb the end-play wi
the latter, sk h d to absorb tl d-play will
have the desired result.

Front Chain Adjustment

To adjust the primary chain it is possible to swing
the gearbox bodily on its lower fixing bolt, and to
carry this out the following instructions should be
observed :—

olack off the centre nut on the foot gear-change mechan-
ism and, to tighten the front chain, first slack off the nut
on the adjuster bolt nearest the engine and turn the nut
on the other side of the anchorage in the same direction
—.¢., anti-clockwise—until the correct ‘chain tension is
obtained, T'o ascertain this, remove the small inspection
dise on the front chain cover; the tension can then be
felt with the fingers. It is most important to leave
approximately # in. or 1 in. up-and-down movement.

After the correct chain tension has been arrived at, re-
n
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tighten the adjuster nut nearest the engine and also the
centre nut on the gear-change mechanism. Always make
a point of adjusting the front chain first and the rear
afterwards,

Should the gear positions of the foot gear-change
mechanism not correspond to those of the gearbox index,
the short rod between the operating lever on the foot-
change mechanism and the striker lever on the gearbox
can be adjusted, as provision is made for this,

T'o check off the relation between the two, first engage
any gear, and then remove the split cotter and yoke end-
pin from the top of the short gear-rod; if the two are
correct, the holes in the yoke end and the lever coincide ;
that is, when the lever is centralised, as a small amount
of free movement always exists in the lever. Otherwise
unscrew the lock-nut under the yoke end and bring the
yoke end into line, afterwards tighten the lock-nut and
replace the pins, etc. Only a small alteration to the
length of the gear-control rod is ever necessary.

Wheel Service—See 1939 Models, Chapter VII, page 130.

Front Forks
Instructions for this part of the machine are the same
as given for models described in earlier chapters.

To maintain safe and positive steering, the head bearing

should be correctly adjusted, and in particular the fork-
spring should be exchanged if the fork-links (with rider
seated) are out of parallel, which indicates that the fork-
spring has closed up.

To take up wear in the spindle holes in the fork-girders,
fork-crown and handlebar lug, the holes can be enlarged
and bushes fitted. The makers will do this if suitable
equipment is not available for this work to be carried out.
A generous clearance between the fork-spindles and the
parts through which they pass is intended. A pad of
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grease should be maintained between the working parts.
With a close fit and failure to lubricate periodically, rust
will form—thereby the spindles and possibly the links
will have to be destroyed before the spindles can be
removed. Where lubrication has been neglected, pene-
tration oil should be applied, and in stubborn cases local
heat is the only solution, with the assistance of a hand-
Prﬂﬁﬂ.

P 035 Forks

Check-springs were used on the forks fitted in the
1935 season, which became a standard fitting from then
on for the O.H.C. models.

The lugs for the check-springs on the links are out of
centre, and the links should be replaced with the shortest
distarice between the lugs nearest the fork crown and
handlebar lug.

Shim-washers are slipped over the fork-spindles to
prevent wear on the fork-girder and fork-stem assembly
spindle faces. Forks should be adjusted (damper
released) until there is no side-play, the forks being free
to move; then damp down by the hand-adjusting knob
to give a sluggish action. A hard front tyre will cause
violent fork motion.

Light grease is recommended for fork lubrication.
Apply grease-gun on Tecalemit nipples and work forks
up and down whilst grease is being injected, to facilitate
penetration along the spindles.

Note : The fulerum pins for check-springs are shaped
to take the grease-gun nozzle.

Gearbox T.T. Replica Machines

A B.A.P. heavy-weight gearbox is used for these special
machines, and they are practically a tool-room job.
They are designed for lubrication by a non-fluid lubricant,
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such as light grease. However, oil can be used, and has
been used in the Isle of Man races, without serious oil
leakage.

Gearbox faults are few and far between, and are usually
confined to indifferent gear indexing, after undue pressure
on the gear-change pedal. 'This can result in a damaged
rocking pawl, and a replacement is usually required to
correct the fault. The same trouble can occur as a result
of loose nuts retaining the kick-starter case, as a spigot
1s not used to locate the cover to the gearbox shell. A
bent clutch push-rod will cause it to spin with the shaft
and set up wear on the ends. 'T'he clutch is exposed,
and has ample frictional area to cope with the power
output from the engine. Replace clutch-springs if
“slip " occurs, after removing any glaze from the friction
iserts. 'The gearbox makers have been using a new type
of clutch insert made from ‘‘ Neoprene', which is
practically indestructible; this is a good lining for any
Burman-type clutch, more particularly when the clutch
1s enclosed in the chain-case.

Alteration to the internal gear ratios is carried out by
exchanging the main driving-gear; together with the lay-
shaft fixed pinion. 'There are thirty-one teeth on main
gear and twenty-three on layshaft pinion. The normal
internal ratios are: 1 to 1, 1:10, 1°45 and 1-82. Multiply
these ratios by top gear (5'3) to determine actual inter-
mediate gears.

CHAPTER IV
1935-1938 SINGLE-CYLINDER MODELS

DURIM: 1935, the following single cylinder models
. were introduced :—

35/12—250-c.c. O.H.V. Coil ignition. Single-port.
35/22—250-c.c. O.H.V. DMagneto ignition. Two-port.
25 /16—1350-c.c. O.H.V. Coail ignition. Single-port.
35/26—350-c.c. O.H.V. Magneto ignition. Two-port.
35/4 —498-c.c, 8.V, Magneto 1ignition. —
35/14—408-c.c. S.V. Coil ignition. -

For details of other 1935 Models refer to 1933-1934
Models described in Chapter I, Overhead Camshaft
Models in Chapter I11 and the Big T'wins in Chapter II.

The new machines were all fitted with Matchless-made
engines using dry-sump lubrication. The principle is
common to all Matchless engines, excepting rocker-box
lubrication, which is not used on the O.H.V. machines
listed above. For general details of oiling system, turn to
pages 57 to 61 dealing with later models.

Four grease-nipples are used on the rocker-box for
grease-gun application. T'wo of these nipples are for
lubricating the rocker axles, the other two are for the
push-rod ball-ends. Light grease should be injected
every joo miles, or weekly, according to the mileage
covered,

Engine Dw:r-'hauls

‘T'he general design of the engine is very much the
same as used on models subsequent to those made in
1035 by the Matchless factory (Associated Motor Cycles,
Ltd.). On all engines two ball-bearings (R.L.S.7) are

33
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used for the driving-side bearings. A plain bush, which
has been common for all engines of this type since 1930,
is still used. Detachable big-end liners are fitted to all
connecting-rods to facilitate renewal of the big-end
assembly.

Before the engine can be removed from the frame, the
front chain-case, together with driving and dyno. chains
and clutch sprocket, must be dismantled. It is easier
to take off the rocker-box and cylinder-head with its
barrel before removing the engine or crankcase assembly
from the frame. At this stage, assuming the crankcase
only remains in the frame with the fly-wheel assembly,
the engine fixing-bolts should be removed, which will
allow the crankcase assembly to be taken from the
frame.

Before splitting the crankcase it is of vital importance
to remove the oil-pump guide-screw, also the oil-pump
plunger. The oil-pump end-caps will have to be taken
off to remove the plunger from pump.

Take out cam wheels and release nut fixing small
pinion (left-hand thread). 'This pinion 1s on a taper
shaft: use sprocket puller to remove, and avoid damage
to pinion. Crankcase can now be separated.

The makers allow a generous clearance between the
timing-side shaft and the bronze bush; do not be misled

a * r r & - _!_ IGD ﬂ )
by visual observation. I'he shaft size 1s § in. —-r.:-c-g" in,
- = 5
* ‘ T - L sOOT2E -,
The bronze bush is reamed in position to £ in. ——— i _g in
0013

If the ball bearings on the driving side are removed
(Part No. R.L.S.7) insert the first ball-race, then the
smallest of the two spacing washers, also the large washer
and finally the second ball-race.

Fly-wheel end-play (with shock absorber spring
removed) should be o-o15 in. to o020 in. Wear in both
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timing-side bush and cam-wheel bushes will allow back-
lash-between timing pinion and cause valve-gear noise.

To Remove Tappet Guides

Remove valve-lifter shaft first; the guides are a force
fit in the crankcase. Local heat will facilitate removal.
The guides with tappets should be driven out from inside
timing-gear chest. Use a stick of brass to do this, to
avoid damage to tappet feet. The exhaust tappet has a
split collar, fitted in a groove in the tappet itself. A
screwdriver or wedge will expand collar for removal.
Should the valve-lifter be inoperative, replace this split
collar. When replacing guides reverse procedure for
removal ; guides should be flush with crankcase face,
when in position.

To Re-assemble Timing Gear—See 1939 Models,

page 79
Tappet Adjustment

O.H.V. Models.—Remove three nuts securing rocker-
box cover. Rotate engine until piston is on top dead
centre of firing-stroke. Adjust tappets so that there is
no noticeable clearance up and down—the push-rods
should be just free to rotate. _

S.V. Models.—Position engine as for O.H.V. Models,
adjust inlet tappet to o0-004 in. clearance and o0-006 in.
for exhaust tappet.

Ignition Timing
Before checking or setting ignition timing, first check
contact-breaker gap. For coil-ignition models, the gap
should be 0018 in., and o-012 in. for magneto models.
To re-time ignition with coil-ignition models remove
the bakelite cap covering contact-breaker. Slacken
screw securing ‘cam. A slot is machined in the rim of
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the cam, and to release the cam from its taper shaft, use
a small punch operated in the slot provided, and give the
punch a light tap. A bolt with a thread $ in. X 20 T.P.L.
can be utilised to remove the cam. Position the engine
as previously described, and rotate cam in an anti-clock-
wise direction until contact points are just about separate.
Use a piece of cigarette paper inserted between points to
determine actual point of opening.

| Piston
% Position. | Contact
Model. | [gnition. | (Before | Gap! |
| TD.C) | |
0.H.V. | Coil. I B in. | o018 in. i
0.H.V. Magneto. | v in. 0'012 in.

! S.V. (498-c.c.) Coil. § in. . o018 1n,
S.V. (498-c.c.) Magneto. | 1 1. | ooIzin,
S.V. (ggo-c.c.) | Magneto. | J in. | ororzin. |

! Control lever fully advanced.

When a magneto is fitted, proceed as follows :—

Take away the magneto chain-case cover, release nut
securing magneto chain sprocket on engine end—one or
two turns will suffice. Use a tyre-lever with one end
bent at go degrees, and lever the sprocket off its shaft.
Position engine according to model, then set contact
points as with coil-ignition models.

CARBURETTER DETAILS

@ I iy
| Model. Jet Size, Throttle Slide. !
250 O.H.V. | 120 5/3
' 150 O.H.V. 120 5/4
408 5.V, 130 6/4
6!'4 |

ggo 5.V, 140 *

3 (Needle position : second from top.)
# Main jet is governed by air filter fitted. With felt-type
filter use 130 jet and size 150 if open intake is fitted.
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Valyve-Timing Details

Both cam wheels and small pinion are all marked.
The nut securing small pinion has a left-hand thread;
release nut a few turns if marking on pinion is obscured.

| ‘ Inlet | Inlet Exhaust ‘ Ex E1:111:-;t_|
Model. Opens. | Closes. | Opens. Closes.
| BT.D.C. | AB.D.C. | BBD.C. [ AT.D.C.
.35/250 20° 67° 75 SN EREERe
frasgzgon ] 208 S | i s RSt
15 /408 5.V, 20" . 67° ' 75° ' 2B i f
35/990 5.V, | L R ! 58° 12° 'l

Readings taken with o016 in, tappet clearance.

&
Heavy Oil Consumption

Machine can be run with filter removed (replace filter
cap) to test if filter is at fault. If in order, examine
piston-rings and cylinder for wear. If wear eyceeds
0-008 in., rebore ; 1939-type pistons can be used (which
are fitted with scraper ring to improve oil consumption)
if cylinder wear is below o008 in. The release valve
(on driving side of crankcase) should be examined when
dealing with a fault of this kind. See that diaphragm is
free to move. Secure diaphragm with smear of grease
when replacing, to retain in position.

1936 Models

The A.J.S. Models made for 1936 were in the main
the same as the 1935 Models. Details in preceding
paragraphs apply to these machines. A modified rear

brake-drum and sprocket was introduced, also totally

enclosed foot-change mechanism.

1937 Models
The basic design of engines for 1937 was the same as
that used for the 1936 season. The modifications in-
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cluded direct oil-feed from the pump to the rocker-gear.
Inlet valve was positively lubricated and valve-springs
were enclosed. Data given for the 1935 Models apply
also to machines made in 1937.

Oil-pump arrangement remained unaltered, with the
exception of a delivery of oil taken from the front of the
oil-pump housing. Qil is fed from a by-pass off the main
supply to the rocker-box. Oil passing through channels
in the rocker-box lubricates rocker-spindles and returns
to the sump via the push-rod cover tubes, lubricating the
push-rod ends at the same time. Oil fed by gravity
collected in rocker-box feeds  inlet valve through a
regulator (see Fig. 12).

Oil-Leaks

Oil-leaks are invariably due to the condition of the
sealing washers and rubbers. Leakage from the rocker-
box or valve-spring covers is usually due’to worn felt
rings interposed between the rocker-bushes. To replace
felt rings, remove one bush (local heat will help) and
renew felt ring. Use a taper mandrel on rod to force
rings into position, and facilitate entry of rocker-sleeve
upon assembly.

If valve-springs are rusty or dry, drill a y% in. hole high
up in the valve-spring cover to relieve condensation.
Rubber rings are fitted in groove in rocker-box for sealing
joint at top of push-rod cover tubes. Apply a little
jointing compound on the outside of tubes when fitting
and allow compound to. set before assembly.

Rubber rings are also fitted at the base of the push-rod
tubes, over tappet guides. These will swell after contact
with oil; the push-rod tubes, when rocker-box 1s
assembled, should compress these rubbers.

Steel washers fitted over tappet guides will increase
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pressure on rubbers, to effect an oil-seal if leaks occur

from this point.

Valve Oiling

Oil will collect on ledge in rocker-box above oil union
for lubricating inlet valve. 'T'here is suction over the
inlet valve-guide, and for this reason a control screw is
fitted. 'T'he screw should be opened half a turn only from
fully closed position. Smoking from engine on starting,
oily plug or excessive oil consumption can result if screw
1s not set correctly.

The exhaust valve is not positively lubricated, as with
the 1939 Models. Earlier models (1937 onwards) can be
converted to 1939 type by exchanging cylinder-head and
rocker-box.

Oil-Feed to Cylinder Wall (All Engines from 1935 to
1939)

‘The main oil-feed for the cylinder and piston comes
from oil flung from the big-end bearing. T'o supplement
lubrication to the cylinder, an oil passage is drilled in
the crankcase up to the crankcase face. 'T'o ensure the
big-end 1s correctly lubricated at high engine speeds, a
spring-loaded ball-valve is fitted. Oil passes through the
valve via a channel in the cylinder to the small holes
drilled in the cylinder, on the load side of the cylinder
wall. This valve needs no attention after being assembled
by the works, and does not affect oil consumption.

To remove the ball-valve, insert a 3-B.A. screw 1n the
brass insert in the crankcase, and apply two screwdrivers
or levers each side of the screw-head. Support the screw-
drivers to effect a levering action, and the insert will
come out. If the engine is in the frame, fill the throat of
the crankcase with clean rag to avoid the insert falling
into the crankcase. When replacing the brass insert

qroups - do not rese
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it should be flush with the counterbore in the crank-
case. ;

On the Big Twin engines made from 1933 onwards,
two ball-valves are used with different springs. The
strongest spring should be used for the rear cylinder.

Removing and Refitting Valve-Guides

On all O.H.V. models the valve-guides are a force fit,
and are not shouldered. 'T'o remove, clean off all carbon
and burnt oil on the outside of the guides, and if a hand-
press is not available, tap out with a series of light blows,
using a suitable drift or an old bolt inserted in the guide.

&1 o refit valve-guides, put the valve through the cylinder-
head and slip the guide over the stem protruding, press
the guide into the head and register the oil-hole. Keep
the valve on its seat with the disengaged hand ; this will
ensure that the guide is fitted parallel to the axis of the
valve. When the guide has been *‘ started ”’, withdraw
the valve and press home the guide to its normal position.
The inlet guide should project outside the head 1 in.;
the exhaust should be § in.

TECHNICAL DATAFOR 1937 AND 1938 MODELS

250 | 350 500 | gogo |zs50T.|350T.|500T,|
M.P.G. | |
petrol .. | 100 05 83 bo 05 8s | 8o |
Jet size . | 120 150 | 1Bo 130 120 150 | 180 |
Bore in mm. 625 | 69 8z's | (855! 62!s.| 09 | 8z's|
Stroke in | ' -
| mm. } Ho 03 93 85 | Bo 03 03
Compression ' ;
ratio : 6°3 8 6°z 81 63 69| 62
lgnition . | 7% 1n. | w in. | 7 in. | $in. | ¥k i | 15 0. | 7f in.

Note.—Compression ratios are with standard piston.
For gear ratios see page 130.
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Chain Adjustment and Wheel Bearings

The original design of totally-enclosed front chain 1s
common to the early models and details given on page 23
apply also to the 1935 machines.

Adjustment and assembly of wheel bearings is also
common to all A.J.S. Models. Refer to details for

1939 models, page 130.

Fork-Spindle Adjustment

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 stearing-head is abruptly turned. By placing the
fingers partly over the spindle link end and partly upon
the lug through which the spindle passes, while turning
the steering-head, first ascertain which spindle or spindles
require adjustment, then, after slackening off the right
side nut on the spindle to be adjusted, carefully turn the
spindle bodily, by means of its hexagonal head, in a clock-
wise direction to tighten, or vice versa to slacken. Do
not adjust more than one half a revolution at a time
before a re-trial, with the nut again tightened. Care is
essential to avoid tight adjustment, which will make the
fork stiff in action or entirely prevent it functioning. The
necessary friction damper effect is provided independently,
and is adjusted as described below.

Adjusting Fork-Action Damper

The fork-action damper can best be adjusted while
the cycle is actually in motion, and a badly corrugated
surface such as may be found on many bus routes provides
the best condition for the purpose. The ebonite damper
hand-nut should be screwed sufficiently tight to make the
fork action sluggish in such circumstances as those

Jgroups - do not rese
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described, and will subsequently require very little
variation for other conditions of road surface to provide
the maximum degree of comfort.

Gearbox

Gearbox lubrication is as described on page 141,
Chapter VII.

Whilst it is not difficult to completely dismantle the
gearbox, a certain amount of mechanical knowledge 1s

Fig. 13.—SpriNG-Box anp ROCKING-PAWL.

necessary. Without special fixtures or tools to hold the
gearbox it is, In most cases, desirable to commence dis-
mantling whilst the gearbox is held in the frame of the
machine.

On the 1935 Light-weight gearbox (“ H” type), both
hand- and foot-operated gear-change mechanism were
fitted, Details of the spring-box and rocking-pawl are
shown in Fig. 13, which is used for the foot-operated
type.

On the hand-change type a plain lever is connected to
the shaft passing through the gearbox end-plate.
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To Dismantle Gearbox—Light-Weight Type

Remove clutch-spring nuts and take out all friction and
steel plates. Release mainshaft nut securing clutch-hub
and pull hub off the shaft. Now turn to the other side
of the gearbox. Take off bolts retaining clutch-lever
bracket and plate covering kick-starter. The kick-
starter crank, with its quadrant. and return spring, can
then be removed. This will expose the ratchet pinion
and ratchet plate on the mainshaft. Unscrew nut retain-
ing ratchet pinions (the mainshaft cannot be withdrawn
until this nut is released). Remove nuts fixing gearbox
end-plate, which can now be taken off the gearbox shell,
and the gears will be exposed. The gearbox mainshaft
can now be withdrawn from the driving side of the gear-
box. Unscrew large nut fixing rear chain sprocket and
disconnect rear chain. Take away rear chain sprocket.
When the pinions are removed, make a note of the
position and sequence in which they are fitted, and ensure
that they are replaced accordingly.

Gearbox Faults

The usual faults are gears disengaging under load.
This is invariably due to a combination of circumstances,
and not one particular fault. Therefore, it 1s difficult,
without prior examination, to define the actual reason
for the trouble, which may, however, be confined to the
following :—

(1) Lost motion or unwanted movement on the
lever at the back of the gearbox end-plate.

(2) Wear on the dogs on layshaft, also in pinions.

(3) Worn layshaft bushes.

(4) Weak or broken pawl indexing spring (fitted
in hole in gearbox shell).

(5) Broken pawl-spring.
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(6) Damaged or worn pawl.
(7) Worn or damaged quadrant engaging with
pawl.

To Replace Broken Pawl-Spring

The gearbox end-plate will have to be removed before
access to spring is made (see details for dismantling
gearbox). Remove broken spring and slip new one over
quadrant shaft and ensure that the legs of the spring are
separated, or opened out, with one leg placed each side
of the pawl-pin. Take care ball mounted on the end of
operating lever is correctly positioned in the inner control
leygr. A dab of grease will be of help in securing the ball
during assembly.

Clutch

If new inserts are fitted, they will settle down with use,
and when this happens the length of the clutch push-rod
is affected. 'The effect will be to lengthen the push-rod,
and, if not corrected, clutch slip might occur. Therefore
always check the slack in the clutch operating lever on
the handlebar, which should have at least } in. to } in.
slack before pressure is brought to bear on the operating
mechanism.

The clutch actuating lever on gearbox should be below
the right-angle position when pressure is brought to
bear on the push-rod. The length of the push-rod can
be adjusted by the screw mounted in the outside clutch-
plate (clutch-spring pressure plate), which is retained by
a lock-nut. Unscrewing the serew or stud will effect
clearance between the operating mechanism. If this is
averdone, the actuating lever on the gearbox will tend to
bend the push-rod before exerting pressure on the clutch-
springs.

Clutch-Slip.—See page 147.

H
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To Replace Kick-Starter Quadrant

Remove kick-starter crank as detailed in dismantling
gearbox. 'The quadrant on the crank is a force fit, and
a good-size vice will be needed, or a hand press, to remove
quadrant. The quadrant is retained on the splines on
the crank by a steel bush, which also serves as a bearing
for spindle for the crank. The steel bush 1s a push fit,
and can be driven out if a steel drift is inserted through the
hole of the crank and tapped lightly. The drift should
be placed alternately on each edge of the bush to ensure
that it is removed parallel with its housing. The quadrant
can now be removed. Reverse this procedure to re-fit
crank.

To Replace the Kick-Starter Return Spring

New springs are supplied tightly coiled and bound with
iron wire. It is only necessary to offer up the spring and
cut the binding wire with a pair of pliers. If the original
spring is to be used, fix the end of the spring to the crank,
and to its locating pin. “* Wind up” the crank about
two to two and a half complete turns, taking care that the
coils of springs do not over-ride—a screwdriver will
correct this—then work kick-starter to its correct position.

Clutch Shock Absorber

Rubber inserts (four) are fitted between the clutch-
sprocket and the clutch-driver. Excessive movement in
between these two parts indicates worn or damaged shock-
absorber rubbers. Remove the four bolts securing the
metal retaining plates and renew the rubbers. 'T'he
clutch sprocket runs on roller bearings; apply a little
grease to these rollers when the clutch is given attention.
A medium-weight gearbox (C.P. type) is fitted to
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Models 35/4 and 35/14. This gearbox is described for
the 1937/38/39 Models. The foot-change mechanism is
totally enclosed, as fully described later (page 145).
Four clutch friction plates are used in place of three
plates on the light-weight models.

&




CHAPTER V
1939 AND LATER ENGINES

HE following is a list of the 1939 O.H.V. and side-
Tmh'u models. After 1939, the range of models was
restricted, but basic engine design remained the same with
detailed alterations and service requirements as referred
to in the latter part of this chapter.

0.H.V. MODELS

e Ignition. ‘ No. Ports.

30/12 250 s Coil: | Single.
39/13 M. 250 Magneto. -+
30/22 250 i T'wo.
309/22T, , 250 o single,
30,/16 5 350 Coil. b
30/16 M. i 350 |  Magneto. »
39/26 | 3150 i - Two.
39/26T. 350 Single.
39/8 500 . »
39/15 500 . ” '

' 39/18T. 500 | a .\

T' = Trials machine (see Chapter IX).
SIDE-VALVE MODELS
| C.o; Ignition. | No. Ports.
| oty

39/0 408 Magneto. | =

| 3‘.]';:2 0Go ! 1 | TR

| 39/2A. | [51s] - i . —

_— I —_—— e —— ]

Engine Lubrication
It is false economy to use cheap oils and grease. Use
the brands recommended (page 207). Reference to

Fig. 14 will show the passage of oil from the pump.
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FiG. 14—B16 Twin LUBRICATION SYSTEM.

0il pump plunger is rotated by worm on shaft B under the influence
of serew C.  Clean oil is drawn through port D on backward motion of
pump plunger. Forward motion returns oil from passage E wia
filter to oil tank.

The 01l-Tank

At periods not greater than every 3,000 miles the oil
ank should be drained, thoroughly washed out with
petrol, and then refilled with fresh, clean oil. The felt
carttidge oil-filter in the oil tank should be removed and
thoroughly washed in petrol every 1,500 miles.

' 5 \::L .
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Oiling Adjustment

The correct delivery of oil to each part of the engine is
arranged internally by suitably dimensioned passages,
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 for the inlet-valve stem oil-feed on over-
head-valve models (see Fig. 12, page 59) 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 the valve is not
passing enough oil, in which case the needle valve should
be unscrewed a trifle. Excessive oil consumption, an
oily exhaust, or an oiled plug, in the case of a new machine,
usually indicates that this needle valve is passing too
much oil, in which case it should be screwed up, a trifle
at a time, till the symptoms disappear.

Valve-Stem Lubrication

On all overhead-valve models there is an oil channel
cast in the cylinder-head to lead oil direct to the exhaust-
valve stem. No adjustment is provided for this oil-feed
because, in use, the oil passage allows oil to flow aganst
the stem, and oil not immediately used by the stem is
then by-passed back to the crankcase sump. The con-
stant 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. This arrangement can be adapted to the

v 4
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1937 and 1938 models by changing the cylinder-head
and rocker-box.

On all side-valve models each valve-guide is furnished
with a grease nipple in order to directly lubricate each
valve-stem by means of a grease-gun. Only a small
quantity of graphite grease or one of the recommended

J grades of grease should be injected through each nipple
| at intervals not more frequently than every 500 miles.

I Checking Oil Circulation

' Provision is made to observe the oil in circulation, and
it is advisable to do this before each run. If the filler cap
is removed, the returning oil can be seen running from
the small spout just inside the filler-cap orifice. This
check should be made immediately after starting the
engine from cold. This is because, while the engine 1s
stationary, oil from all parts of the interior of the engine
drains back into the crankcase sump, so that until this
surplus is cleared the return flow is very positive and
continuous.

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

Removing the Oil-Pump Plunger

To remove the oil-pump plunger, drain the oil-tank;
remove the four bolts holding the oil-pump housing rear
cap to the crankcase and take away the cap; unscrew
the guide-screw for the oil-pump plunger (see Fig. 12).

.

o
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The pump plunger can then be extracted from its
housing.

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

Replacing Oil-Pump Plunger

To replace the oil-pump plunger see that the interior
and exterior of the oil-pump plunger and its housing are
free from dirt. Then smear the plunger with clean engine
oil. Insert the narrow end of the plunger in the rear end
of the plunger housing, and gently push it into place.

Next, introduce the guide-screw into its hole and,
while gently screwing this, slightly move the plunger 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 teeth on the plunger and on the
timing ‘side fly-wheel axle will be stripped. -Therefore,
great care must be taken to prevent this occurring.

There is a paper washer under each end cap, and if
either or both are damaged, replace with new ones. A
little jointing compound will help to make an air-tight
joint.

The petrol tank must be removed on all O.H.V.
models before the cylinder-head can be taken off. 'The
petrol tank must be drained, because a single petrol tap
is used. The 1943 models, also the W.D. machines,
are fitted with two petrol taps, which can be adapted to
earlier models by changing the transfer pipe and using
the later-type petrol pipe, with petrol taps to suit.

This document was created for free distributi
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To Remove and Replace the Rocker-Box (All O.H.V.
Models)

Before attempting to remove or replace the rocker-box,
it is essential that the valves are closed. In that position
the piston is at the extreme top of its compression stroke,
and this can be easily determined by removing the side
tappet cover from the rocker-box in order to expose the
long push-rod adjustable ends and the rocker arms.

To remove the rocker-box, first remove the tank, and
then disconnect the main oil-pipe that leads oil to the
centre of the rocker-box. Slack off the bolt securing the
engine steady stay to the clip on the frame-tube (350 and
%00 models only) and, on 350 models, remove the nut and
washer fixing the steady stay to the rocker-box rear long
bolt, and gently spring the stay clear of the rocker-box
bolt.

Remove the seven bolts that secure the rocker-box to
the cylinder-head, and then the box complete with the
rockers can be taken away. Beware of losing the steel
cap or thimble that is on each valve-stem. These are
disclosed when the rocker-box is removed, and, of course,
should be in position on the valve-stems before the box is
replaced. |

To re-fit the rocker-box first thoroughly clean the top
of the cylinder-head and the lower face of the rocker-box,
and see that the composition washer is located between
the cylinder-head and the box. Then reverse the pro-
cedure described above. Remember there i1s a steel
washer under the head of each of the rocker-box fixing
bolts, and when replacing these bolts screw each down,
bit by bit, in turn, until all are fully home.

The rocker-box gasket should be in good condition
if oil-leaks are to be avoided. If in doubt, fit a new
one to avoid cubsequent attention to this part of the

—
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engine. Re-set tappet clearance when rocker-box is re-
fitted.

To Remove and Replace the Cylinder-Head (All
0.H.V. Models)

To remove the cylinder-head, first raise (or remove)
the petrol tank, remove the rocker-box and then proceed
as follows :—

Remove the exhaust system by slackening the screw on
the finned clamp on the cylinder-head (when this is fitted
—not all models have one), and by removing all the bolts
retaining the exhaust pipe and silencer to the frame and
taking away the pipe and silencer as one unit. On two-
port models it is necessary to remove both pipes and
silencers. Unscrew the top cap of the carburetter mixing
chamber and withdraw the throttle and air-slides, and
also 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. While doing this the push-rod cover tubes will
come away with the head, and the two long push-rods
should be removed : these will be exposed as the head
and cover tubes are taken away. Lay aside the push-
rods so that they may be identified, because although they
are identical in construction and size, they should not be
interchanged. A gasket is fitted between the cylinder-
head and barrel. If this is damaged a new gasket should
be used when refitting the head.

To replace the cylinder-head, reverse the procedure
described above, taking care to replace the cylinder-head
gasket, the rubber gland-rings at the bottom of the cover
tubes, and see that the lower ends of the long push-rods
are lying in the cups at the tops of the tappets. When
refitting the cylinder-head bolts, screw each down, bit by
bit, in turn, until all are fully home.
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Push-Rod Tubes

The cover tubes are a push fit in the cylinder-head.
The oil-seal is made by special rubber sealing washers.
Steel washers are fitted inside the apertures for the tubes
to locate the rubber washers. A thick steel washer is
used when a compression plate is in use. This should be
exchanged for a thinner steel washer should the com-
pression plate be removed. When the rocker-box is
assembled, the push-rod tubes should be pressed down
hard on to the rubber rings at the bottom of the cover
tubes. If the tubes can be moved, use the thin steel
washer as well as the thick ones, to apply additional
pressure on the bottom rubbers.

To Remove Cylinder Barrels (Models 2, 2A and
ggo Twin S.V.)

To remove the cylinder barrels, remove the cylinder-
heads and then proceed as follows i—

Remove the front exhaust pipe and silencer, 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, which are
retained to the cylinder barrels by two screws in the case
of the front cylinder, and by a screw and knurled nut in
the case of the rear cylinder.

Next turn over the engine till both the valves of the
front cylinder are closed. This is when the piston is
at the top of its compression stroke. Then remove the
three nuts that retain the front cylinder to the crankcase ;
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this will leave the cylinder free to be taken away. While
doing this take care to ensure that the piston assembly
does not receive damage.

Finally, remove the rear cylinder in exactly the same
manner as described for the front cylinder.

Converting to High Compression

To, convert a 250 O.H.V. model to high compression
a special piston must be fitted, together with a compression
plate. Longer cylinder base studs are also needed to
accommodate the plate under the cylinder. For ultra
high ratios remove the compression plate.

On the 350 medels, two types of special pistons are
used, for high and ultra high ratios respectively. These
special pistons are of the solid skirt type and were designed
for use with special fuel.

To convert a 500 O.H.V. model to high compression
merely remove the compression plate .and replace the
thick steel washers above the cover-tube gaskets with
thinner ones. Note that the compression plate is a
standard fitment on all soo O.H.V. models. An ultra
high compression ratio cannot be produced on 500 O.FHL.V.
models.

Special high-compression pistons are supplied by the
makers. Suitable slow-burning fuel—s50%, benzole and
509, No. 1—is necessary for high compression ratios.
Racing fuel is used for ultra high ratios. See competition
models for further details (Chapter IX).

To Remove and Replace Valves (All O.H.V. Models)

After cylinder-head removal, to remove the valves it
will be found convenient to rest the head of each, in turn,
on a small wood block while the valve-springs are com-
pressed, to allow the valve-spring cap divided collets to
be removed from the grooves cut in the valve stems.
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These collets are a taper fit, and it may be necessary to
give the valve-spring cap a sharp tap in order to release
them. )

Upon the removal of the split collet the pressure on
the valve-spring cap should be released, which will permit
the removal of the valve-spring cap and the springs, so that
the valve will be free to be withdrawn from the head.

Valves for 250 models are identical in size and materials,
and will interchange. The 350 models have dissimilar
valves which cannot be interchanged. On the 500 models
bothe valves are alike in size, but differ in matenals.
Valves are either stamped above collet grooves or etched
on the valve-head. K.E. steel is used for the exhaust
valve on these models.

A paper washer is used between the base of the cylinder
and crankcase. Apply jointing compound to one side of
the washer and stick it to the cylinder.

Apply fresh oil to the cylinder wall, then space the
piston-rings evenly at 120 degrees to each other. Com-
press the rings and fit the cylinder over the piston.
When the barrel is sitting properly on the crankcase,
tighten the base nuts down evenly, until they are securely
tightened.

Valve grinding is as given for the 1933 models, paying
particular attention to the inlet valve seating.

Tappet Adjustment (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
this provides tappet adjustment.

The correct tappet clearance between the rocker ends
and the valve ends, when the valves are completely closed
and the engine is cold, is the nearest possible approach
to nil. T'his means that the push-rods should be free
enough to revolve without any binding, and at the same
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time there should be no appreciable up-and-down move-
ment possible. To adjust the tappet clearance, remove
the nut or nuts that retain the rocker-box cap. This
frees the cap for removal, so revealing the adjustable
screwed ends, mentioned above. Revolve the engine
until the piston is at the top of its compression stroke, in
which position both the valves will be closed.

With spanners, hold the body C and slacken lock-
nut B. Then screw in or out the head A until the

Fig. 15.—0.H.V. TarpPer ADjUST- Fic. 16.—SIDE-VALVE
MENT. TAPPET ADJUSTMENT.
clearance is nil. Next tighten lock-nut B and re-check

the clearance (see Fig. 15).
Finally, replace the rocker-cap, taking care to replace

the fibre washer that is under each knurled nut. Do not

over-tighten these nuts, because the joint is made with a
rubber fillet, and undue pressure 1s not necessary.
Excessive pressure may crack the cap.

Tappet Adjustment (All Side-Valve Models)

The top ends of the tappets have screwed heads.
These are locked in position by nuts, and this movement

provides tappet adjustment (see Fig. 16).
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The correct clearance between the valve-stems and the
tappet heads, when the valves are completely closed and
the engine is warm (not hot), are for inlet -co4 in., exhaust
-00b 1.

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 correct. 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.
A feeler gauge will greatly facilitate setting the tappet
clearances, and a set of feeler gauges can be purchased
at any tool stores.

Valve Timing (All Models except 2 and 2A)

The timing gears are marked to facilitate their replace-
ment. When checking valve timing, the tappet clear-
ances must be set to 0016 in. See data page 85.

Fic. 17.—SeTTING TimMING GEARs (ALL MODELS EXCEPT 2 AND 2A).

To reset the timing gears, by using the marks on the
gears, turn over the engine till the mark on the. small
timing pinion D is in line with the centre of the inlet
(rear) camshaft bush (see Fig. 19(a)). Insert the inlet
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camshaft ““ IN ’ so that the mark on it is in 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 (f ront)
camshaft bush (see Fig. 17(b)).

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 (Models 2 and 2A S.V.)

The timing gears are marked to facilitate their replace-
ment. When checking valve timing, the tappet clearances
must be set to o016 in. (see data).

To reset the timing gears, by using the marks on the

gears, obtain four bolts, or pieces of metal, each about
1% in. long and not more than 7% in. in diameter, and

proceed as follows :—

Remove the tappet-chamber covers from the cylinders
and turn over the engine until the mark on the small
timing pinion is pointing to the centre of the bush for the
timing camshaft. Take all spring pressure off the timing-
cam levers by placing the pieces of metal between the
valve-spring bottom collars and the base of the valve-
chamber. Next insert the camshaft so that the mark on
it is exactly opposite to the mark on the small timing
pinion. Finally remove the four pieces of metal from
under the valves, replace the tappet-chamber covers, and,
of course, the timing-gear cover, magneto chain and
chain-case, etc. :

Cam Contour

Owing to the presence on the cam flanks of what are
technically known as quietening curves (which actually
are very slight inclines from the base circles of the cams
to the feet of the humps), it is necessary to make certain
that the tappet ends are on the base circles when checking
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valve clearances. It is for this reason that the clearances
should be checked when the piston is at the top of its
compression stroke, at which position both tappets are
well clear of the quietening curves. For the same
reason, it is mecessary to check the valve timing with a
tappet clearance of 0-016 in., which is sufficient to skip
the slight inclines.

The nut retaining the small timing pinion has a left-
hand thread.

To Re-time_the Ignition

Have available a stout screwdriver, or an old-type tyre
lever havime a short turned-up end, and a bar of metal
not less than 5% in. in diameter and approximately 54 in.
long. (The tommy bar of a tubular box spanner is
suitable.) On magneto models, remove the sparking-plug,
the outer cover of the magneto chain-case and the 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 Models 2 and
2A.)

Then proceed as follows, according to the model.

Models 12M, 22, 22T, 2288, 16, 26, 26T, 2658, g, 8,
18, 1858 and 187.—Unscrew the nut that retains the
lower magneto sprocket and, with the screwdriver or
tyre lever, 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, it is felt that the piston is 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

F
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the advance recommended in the Technical Data T'able,
page 83, and record the position on the bar.

Place the handlebar ignition control lever in the fully
advanced position, re-insert the bar in the plug-hole and
slightly rotate the engine backwards until the upper mark
on the bar is level with the top of the plug-hole.

By turning the sprocket on the magneto shaft, rotate
the magneto in an anti-clockwise direction (as seen when
viewing sprocket) until the contact-breaker points are
just about to separate. Tighten the nut on the cam-
shaft, taking care not to move the engine and/or the
magneto .shaft when doing so. Re-check the setting.

Ignition Timing (Models 2 and 2.A4).—Proceed exactly
as described in the previous paragraphs, but time on the
rear cylinder and the lower of the two humps, or cams,
on the contact-breaker cam ring.

Coil Ignition (Models 12 and 16).—Slacken the screw
securing the contact-breaker cam, and, with a small punch
operating in one of the slots in this cam, give a sharp but
light tap. 'This will loosen the cam from the tapered end
of the shaft to which it is attached. Proceed to place
the piston as described above, and then gently rotate the
contact-breaker cam, with the fingers, in an anti-clockwise
direction, until the contact points are just about to separate,
in which position carefully re-tighten the screw that
retains the cam. Re-check 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 point separation,
place a piece of tissue paper between the points and turn
the magneto armature until the paper is just released, and
no more, upon a gentle pull.

Standard Carburetter Settings

The correct sizes of main jets, chokes and throttle
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slides, as in the table below, have been decided after
much experiment and testing, and should not be altered
save for some very good reason.

Models. | Main Jet.

Choke. ‘ Throttle Slide.

250 c.c0 L ; | 120 5—058 ‘ 5/3 !

180 C.C.1 - | I50 6-o058 | 6/4 i

soo B.V. . gt 150 6-057 6/4 |

so00 c.c. OH.V. 180 29—008 | 20/4 i

ggo S.V. . : 130 6-058 /4 ‘
Carburation

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

The petrol supply to the engine is controlled, first, by
the main jet, and secondly, 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, and 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 1s contem-
plated.

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,
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Weak mixture is always indicated by popping, or

spitting, at the air intake,

A rich mixture usually causes

bumpy or jerky running, and in some cases of extreme
richness is accompanied by the emission of black smoke

from the exhaust.
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Fic. 18.—LocaTioN oF PrLot-

To Check Setting of Pilot-Jet
To check the setting of the pilot-jet and its air control,

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 1t fails to do so,
adjust the pilot-jet air-screw,
inwards or outwards, until even
firing is obtained. (The pilot-
jet air-screw will be observed at
the base of the mixing chamber
and its position is retained by a
spring.) 'Thisadjustmentis not
unduly sensitive, and it should
be possible to obtain the correct
adjustment in a few seconds.
In the event of the adjust-
ment of the air-screw failing
to provide the required result,

it is possible the pilot-jet is obstructed with dirt. ‘The
pilot-jet is actually a passage cut in the sprayer base, or
choke, and is very small, so there is always a latent
danger of this becoming choked. Upon removing the
float-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
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by using a strand of fine wire. Fig. 18 shows clearly the
location of the pilot-jet in the sprayer base, or choke.

A throttle stop-screw, that can be 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.

Possible Carburetter Faults

Poor slow running may be due to :—

Pilot-jet obstructed {EEE above). Air leaks. Tappets
too clﬂhcly adjusted. Pllig points too wide or too close
(normally o-018 in. to 0'020 in.). Ignition mc:urrc::tlv set.

Heavy petrol consumption may be due to :—

Worn needle-jet. Weak valve-springs. Late igniti-:m

setting. Flooding carburetter.(punctured float). General
debility of engine.

TECHNICAL DATA FOR 1939, EX-W.D. 194041
AND PosT-War MobELs
Valve Timing.
Inlet opens B. T.D.C. :

All Models, except 2, 2A - - . z0°
(32" 1045-49)
Models z, 2A | : - ; : e TLE !
Inlet closes A.B.D.C. : i
All Models, except 2, 2A. . : : L e
63 1945-
Models z, zA . : : - \ 3. 5'1}:;' 12
Exhaust opens B.B.D.C. : *
All Models, except 2, 2A . . . IR
Models z, AN, . : : B
Exhaust closes A.'T.D.C., :
All Models, except 2, 2A . : ; Siell 2B
Moaodels 2, 2A " - : : : : RS
Tappet Clearance.
Inlet : All O.H.V. Models (engine cold) . Nil
All Side-valve Models (engine warm) .  o-cogin.
Exhaust : All O.H.V. Models (engine cold) < =il
All Side-valve Models (engine warm) .  o-oobin.

(Continued on next page)
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TrECHNICAL DATA—continued

Ignition Advance (max.).

All Models, except 12, 9, 2 and 2A 362 i iy,
.(39%) (} in. 1949)
Model 12 . =i\t T 2 : 3 in.
Models g, 2, and 2A . - : ! . } in.
Sparking Plug Gap. e
All Models . : . . from o018 in. to 0’020 In.
Standard Compression Ratio.
Model 12 . : ;. 6o:1
Models 12M, 22, 22T, 2255 6:3:1
All 350 O.H.V. Models : 6:3:1
Model g . . : - 501
All 500 O.H.V. Models : 50 1
Models 2z and 2A grq i1
High-Compression Ratio.
Models 12M, 22, 22T, 2255 - i ; GOl
All 350 O.H.V. Models : ; 3 SR L
All 500 O.H.V. Models b : . TSty
(50—50 9 mixture.)
. Ultra High-Compression Ratio.
Models 1zM, 22, 22T, 2255 1 . B, o2 o
All 350 O.H.V. Models ‘ . DT

(Racing fuel.) .

( Further Technical Data for post-war models
will be found on pages 197-200)

POST-WAR MODELS

Post-war models were introduced for the 1945 season,
and up to 1949 were confined to 350-c.c. and 500-c.c.
single-cylinder O.H.V. models.

The vertical twin-cylinder models of the 500 c.c. O.H.V.
class are described on page 113 in Chapter VI, which is
devoted to these models.

Enginé service described for the 1939 single-cylinder
models also applies to post-war single-cylinder models,
and subsequent alterations made from year to year are
mentioned in chronological order. Reference to technical
data will indicate settings to be used on different models.

R e e
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Oil-pump Modifications

For the 1947 models an improved type oil-pump was
introduced by using a two-start worm on both the pump
plunger and timing-side axle; this increases the pump
speed and oil-delivery rate. This arrangement is com-
mon on all single models made up to 1g950. Earlier
types eannot be converted without serious alteration:
the parts required are as follows :—

(1) Timing-side half-crankcase.

(2) Pump plunger (stamped 2S on one end).

(3) Timing-side axle (stamped 2S on one end).

(4 Pump guide-pin and sleeve.

(5) Large-diameter oil-feed pipe.

(6) The oil tank must be modified to take adapter
for feed pipe.

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
0il 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.




This document was created for free distributii

88 A.].8. MOTOR CYCLES

0il Supply to Rocker-box Fails or is Insufficient

(1) Choked rocker-box feed-pipe.

(2) Gasket blocking oil passage in pump, front end
cap.

(3) Worn or broken pump guide-pin.

Damaged or Worn Teeth on Pump Plunger

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

If the oil-pump guide-pin is not located in the profiled
groove in the pump plunger and pressure 1s applied on
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 1s not
present, overloading of the pump gear is due to other
causes.

It is possible to determine whether the overloading 1s
either on the delivery or return side of the pump motion
by carefully examining the pump plunger. The plunger
rotates clockwise, and oil delivery is made when the
plunger is at the forward end of its stroke. As the pump
plunger is engaged below the timing-side axle, the position
where damage has occurred in relation to the plunger
position will indicate if the restriction or load is on either
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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.

(z) Blocked o1l passage to rocker feed (check paper
washer).

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

(a) Crankpin incorrectly located in flywheel.

(b) Oil passage in crankpin fouled or choked.

(¢) Timing-side axle incorrectly located in
flywheel.

After overhaul when new parts have been fitted, it is
essential ®hat o1l 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
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-




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

9o A.J.8. MOTOR CYCLES

facture bush to restore the bore diameter to normal,
Alternatively, replace the timing-side half-crankcase.

Heavy 0Oil Consumption

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

Origimnal. Nodification.
Fic. 19.—O1L-puMP PLUnGER MODIFICATION FOR 194748 MODELS.

(see ‘ Technical Data ™) and rebore if wear is 0-008 1n. or
over. The inlet-valve oil-regulating screw, if unscrewed in
excess of one-half a turn from its closed position, will also
affect oil consumption.

Should the condition of the piston-rings and cylinder
bore size be normal, the oil consumption can be improved
by using a modified type oil-pump plunger. Fig. 19
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.

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.
To prevent the bulk of oil delivered to the engine being
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directed to the cylinder-wall feed, a ball valve 1s used
to ensure the big-end receives adequate oiling at high
engine speeds. 'The ball valve is fitted in the end of the
passage from the timing-side bush on the crankcase face.
There is nothing to go wrong with this part of the system.
To dismantle, a 3 B.A. screw should' be inserted in the
brass insert, which is a press fit in the crankcase, and the
insert removed by levering out with two small screwdrivers
placed under the head of the screw. Lever against two
small pieces of wood or similar objects. Behind the
insert is a spring and ball which complete the assembly.
The brass insert should be flush with the counter-bore
when replaeed,

Remedying Oil Leaks

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

Push-rod-cover Tubes.—Renew top and bottom rubbers,
applying jointing compound around the reduced diameter
of the cover tube and rubber. 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 rubber
occurs, change the cover tubes with others having a longer
projection into the cylinder-head.

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

Rocker-box Cowver—Examine for cracks due to over-
tightening; replace if necessary or renew the fillet,
securing the fillet with jointing compound in the cover.

Rocker-box Gasket.—In view of the small cost, renew
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the rocker-box gasket when engine service 1s carried out
in order to avoid subsequent attention after engine is
assembled. Check the oil connection for the rocker-box
when an oil leak occurs on the top part of the engine.
Ensure that the lip on the gasket (on models up to 1948)
goes over the aperture for the inlet-valve feed in the
cylinder-head. :

Crankcase Release Valve—On all O.H.V. single-
cylinder A.J.S. engines the crankcase release is
mounted on the driving-side crankcase and consists of a
release-valve body, diaphragm and release pipe. The
release-valve body screws into a boss on the crankcase
close to the driving-side bearing. This i1s a simple
non-return valve the diaphragm moving away from its
seating in the crankcase when the piston is on the down-
ward stroke and allowing the pressure in the crankcase
to escape into the atmosphere. On the upward move-
ment of the piston the diaphragm is sucked on to its seat-
ing, thus preventing the entry of foreign matter into the
engine. It follows that if the diaphragm is not free to
move the pressure built up in crankcase cannot escape as
intended. Once assembled correctly frequent attention
is rarely necessary. After dismantling this valve apply a
little grease to the serrated seat to hold diaphragm in
position, thus preventing it becoming trapped between
the release body and the crankcase.

A slight oil discharge from the crankcase release, with
engine idling, is normal on engines using the two-start
pump (1947 to 1950). This discharge does not seriously
affect oil consumption and does not take place with
normal driving,

Engine Smokes Unduly on Starting

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

- ENGINE SERVICE
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

s adjusting cup, then fouling top of adjusting screw.

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

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

(7) Valve collets incorrectly located on valve.

Note.—The push-rod crippling static load is 1,130 Ib.
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After fitting new parts to the cylinder-head, check the
valve motion by rotating the engine until the valve 1s 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-
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 n:mﬂ*:’ﬁd 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. Singler
cylinder Models

(1) First refer to instructions to remove rocker-box
(page 73)- | _ )
(2) Take away front chaincase, clutch and driving

chains,
(3) Remove magneto chaincase, magneto chain and then

timing cover,
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(4) Disconnect all engine-end oil pipes.

(5) Remove all crankcase bolts with front engine plate.

(6) Slack off gearbox bolts and rear engine-plate bolts
to facilitate engine removal.

(7) Spring down front engine lug bottom end and the
engine can be taken away with comparative ease.

Note.—Before separating crankcase, the oil-pump
plunger must be removed. The small timing pinion
nut has a left-hand thread.

To Remove Broken Bottom Crankcase Bolt

Over-tightening of the bottom small-diameter crank-
case bolt will cause it to fracture when the crankcase
becomes hot.

‘The removal of a broken bolt appears to present some
difficulty by reason of the frame-tube position. It is not
necessary to remove the engine, as i1s 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 1s shown
in IYig. 20, page g6; the shock-absorber spring must be
removed before checking. Allow o0'025 in. movement.
If flywheel end float is excessive with the shock absorber
assembled, this is due to ball-races loose in their housing.

T'o remedy, make up two large washers with a pinch
bolt to mask the inside of the bearings, then have a light
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copper deposit made on the outside diameter of both
ball-races in turn to increase the outside diameter.

Warm crankcase before refitting races in the following
orders:—

(1) Fit one ball-race in crankease. :

(2) Next the distance piece (smallest in diameter).

Y Motor Cycling ' copyright drawing
Fic. 20.—MEeTHOD 0oF CHECKING THE AMOUNT OF NoOVEMENT
BETWEEN FLYWHEELS AND CRANKCASE,
(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

OnN Taces,
Rocker-Box Bearings

A little end play between rocker axle and bushes 1s
usually blamed for engine noise. Where excessive side

\\
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movement occurs, drive out one bush to take up play,
leaving rockers just free without side play.

Separating the Flywheels

The crankpin has taper shanks and is a force fit in the
flywheel. A hand-press, together with two bars of stout
steel placed under the
Aywheel to be removed,
is normally the method
used for parting the
flywheels. When this
equipment is not avail-
able a clamp or separ-
ating tool can be made
up quite easily given
suitable workshop
facilities. Fig. 21
shows the simple con-
struction of this tool
with claws welded on
the puller bar. A two-
piece crankpin (hardened sleeve for roller path, and high
tensile for centre shaft) is common on all single-cylinder
models. On fitting a new crankpin the crankpin nuts
should be screwed down an equal amount before finally
tightening. Tightening one nut will pull the centre pin
through the hardened sleeve. For factory use a torque
spanner 213 ft. Ib. is used,.

 Motor Cycling " copyright drawing .

Fic., 21.—S1mvprLE TooOL FOR
SEPARATING FLYWHEELS.

Replacing Timing-Side Shaft
On all engines this shaft has a taper shank where it
fits into the flywheel. The shaft nut is retained by a
3 B.A. grub screw. It is important that the shaft, if
replaced or removed, is correctly positioned, otherwise
the oil supply to the big-end will be affected, and the valve
G

L
S
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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 1s swathed, the noise reappearing when ** swath-
ing " 1s 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
piston carefully measured for size (see * Technical
Data "), piston measurement being taken at the top and
bottom of the skirt (right angles to gudgeon-pin axis);
top lands or side clearance do not affect piston slap.
Some owners are puzzled by clearance at the sides of the
piston, which is machined oval.

Wire-Wound Piston

The introduction of the wire-wound type of piston
was made, after a great deal of experimental work and
exhaustive road tests, during the latter end of the 1948
season. Construction is shown in Fig. 23, 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
0001 in. 15 permissible. 'The shape of this piston is
both oval and shightly tapered; the ovality occurs each
side of the piston, with its maximum around the bosses
for the gudgeon-pin, where expansion is greatest. This
ovality is often confused with excessive clearance, but the
clearance each side of the piston has no relation to
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“sglap ”. The wire binding is ground to the finished
diameter of the piston and is not proud of the piston
body.

Considerable care is taken during engine assembly
to select or match pistons to the finished size of the
cylinder, with very close limits. 'The finished size of the
piston is stamped on the crown, that of the cylinder
is stamped on the base flange. For example, if the

=
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Fic. z23.—WirE-Wounp Crose-FrrTING PIsTON.
Note the five turns of high-tensile steel wire used to control
expansion.

eylinder 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 1s shown in the technical data,

‘This type of piston can only be fitted to engines made
from 1947 onwards which use the short connecting-rod.
This connecting-rod can be used on earlier models if
this type of piston is desired.

By reason of the close running clearance permissible
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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
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 o-006 in.—
o010 in. thick over the shaft for the cam. Replace the
parts removed and re-test.

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

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

T e
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Resetting Valve Timing O.H.V. Models

Details shown on page 79 apply also to post-war models.
Recent 1ssues of replacement cams are interchangeable
for both A.].S. and Matchless engines marked 1 and 2.
No. 2 is used for resetting A.J.S. engines.

Valve Springs

Coil valve springs are used on post-war models made
before 1949. 'T'o minimise valve float, use 1948-type
springs, which are slightly longer and stronger than those
used previously, At the same time, valve-spring top
collars af the 1948 type must also be fitted to prevent
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 s in. to provide the
necessary clearance,

Hair-pin Valve Springs

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

Worn Valve-ends

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

Removing Engine Shock-absorber Nut

The hexagon on this nut is somewhat shallow on models
before 1950 and a tight-fitting ring spanner 15 required
for its removal. 'To unscrew the nut (right-hand thread)
rotate the engine against compression. Place the spanner
in position and tap the end with a hammer in a series of
light blows, and the nut will unserew with comparative
ease. This method is preferable to pressure applied
on the spanner with the gear engaged. Fit the latest
type of nut if the hexagon is damaged.

Oil Leakage from Front Chaincase

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

POST-WAR OVERHEAD-CAMSHAFT MODELS

35{!-{:.2.

The 350-c.c. overhead-camshaft model was reintro-
duced in 1948, and in 1949 minor alterations confined
to cycle parts were incorporated. Several modifica-
tions were introduced for the 1950 models all of which,
unfortunately, cannot be adapted to earlier models.
The alterations concerned are :—

(1) Lighter flywheels (see * Technical Data ™).

(z) New crankcase, with sump' filter.

(3) Larger centre shaft for crankpin, with force-
fit timing-side axle.

S-S —
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(4) Modified valve angle of (1 degree).

(5) Larger inlet valve (see *“ Technical Data ).

(6) Cylinder-head located on small spigot for
cylinder, eliminating annular space between spigot
on cylinder and cylinder-head.

(7) Improved type of oil tank, larger-capacity fuel
tank with ** snap  filler caps.

(8) Cooling vents for both brake drums.

(9) Modified exhaust-pipe length and megaphone
(see * Technical Data ).

Frequent dismantling of engine is not advocated unless
performance deteriorates. The power of this type of
engine fisually improves with use, and is capable of running
two I[.O.M. races, without attention, except to check
rocker clearance and the ‘usual frame adjustments.
Consequently, if the engine runs satisfactorily leave it
alone.

The large inlet valve, introduced in 19350, can be used
on earlier models providing the seating is re-cut and the
inlet port is enlarged. As this valve uses a smaller stem,
a new valve guide will also be required.

Engine-0.H.C. Model

When new, each engine of the O,H.C. model is
““ motored >’ for six hours before the power test when
the most suitable carburetter jet is selected. 'I'he main
jet required does not vary, usually size 400 (Octane 72),
occasionally an odd engine will ** breathe ™ a little more
efficiently and a smaller jet is necessary.

Removing the Cylinder-head

Take off the steering-damper knob, the strap under
the tank, disconnect both petrol pipes and remove both
tank bolts, Depress the front end of the fuel tank as far
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as 1t will go, then lift the rear end of tank and take it
away.,

Remove the exhaust system (apply graphite grease
to the pipe nut thread when replacing), take off the
engine-steady plate, the H.T. cable and the rev-counter
cable.

Mark the frame tube to indicate the remote float-
chamber level before releasing clamp bolt. Having done
this,. swing the float chamber to clear the rubber con-
nection,

Take off the top cap on chain cover, the oil-feed nozzle
and the spring inside.

Remove the camshaft nuts, then mark with an in-
delible pencil the aperture where the peg for the locatin g
plate is positioned; this plate can then be removed.

To avoid disturbing the valve timing pass a length of
copper wire through top chain sprocket, around the chain,
through the hole where peg plate was fitted and gently
lever off chain and sprocket now wired together. ;

Release all rocker-box fixing bolts, the rocker-box
can now be taken away.

Remove the four cylinder-head bolts, making sure not
to misplace the four loose washers under the head bolts.
If the cylinder-head is difficult to remove tap upwards
with a soft mallet under the exhaust port.

To remove the cylinder barrel, release the two crank-
case bolts on each side of the cylinder base.

Replacing the Cylinder-head

A ground joint is used on all engines. On the 1948 g
models the head joint is made by a machined face on the
cylinder-head and the cylinder barrel: these wide faces
are ground for a gas-tight joint. With 1950 models
the head joint is made on a small spigot on the cylinder
and a recess in the cylinder-head. When * mated ” a
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clearance of o-oors in. between the machined flange on
both the cylinder-head and the barrel is essential. Re-
move the rubber grummets before grinding,

T'o use this arrangement on 1948/9 models, machine
back the wide flange on the cylinder barrel to the extent
of o015 in. and enlarge oil holes in the barrel for rubber

grummets.

Compression Ratios

| , |
| ! Com- | Main

Fuel” pression | Needle | Magneto |
\ - (ST et. Jet. Timing. |
| | Ratio. |
i . — W R | . I 3 1
=2 Octane | 8-45-1| 400 109 | 40 |
1o SRR 9—00-1| 400 100 I 40" |
50/50 | To—75-1| 400 100 | 37
90" Methanol |1 o [750 118 | 15"
109, Benzole |4 1370971 i 18z0 120 35°

Gear Ratios
See  Technical Data "',

Camshaft Wear

After a large number of racing miles the camshaft
should be checked for wear. Should a replacement be
necessary, both rockers should be examined for damage
on the pads which contact the cam. When a new cam
18 fitted it is vital to have a perfectly smooth surface on
the rocker pads to prevent further damage to the new
cam, Markings on pads can be removed with a fine
oilstone, finishing off to a mirror-like finish.

If rapid wear takes place, check all oil passages for the
rocker-box, the spring behind the oil-feed pump {} in.
long, alternatively fit 1951 type big-end feed nozzle
modified for 1948/g engines, which increases oil supply
to rocker gear.
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Rocker Adjustment

Clearance for racing is o-0035 in. for the inlet valve
and o'o14 in. for the exhaust valve. These clearances
are also used to reset the valve timing. 'To set the rockers
take off both rocker covers, then slacken off the rocker-
box bolts having extended heads. Loosen the nut on
the end of the rocker axle, rotate the rocker axle, then
with a tommy bar placed in slots provided, the * feeler ”
should be inserted between the rocker pad and the valve
end, move the axle until the correct clearance is reached.
Retighten the bolts with the extended heads and recheck.

Do not attempt to move the rocker axle without re-
leasing these bolts.

Camshaft Chain Adjustment

Laminated shims are available to raise the rocker box
for the chain adjustment. Rocker shims of equal
thickness for both valve-spring chests must be used
fm: this adjustment. When the chain is in correct
adjustment a }-in. diameter bolt should just pass between
the tension blade and the tension-blade spring.

Oiling System

+In the oiling system of early models a feed pump with
1-in. gears was used; these have now been reduced to
i in. The return pump has }-in. gears on all models.

The spring for the ball-valve feed pump is #-in. long ;
the length of this spring affects oil pressure to rocker
gear. Should the engine smoke badly after a complete
overhaul, remove the rubber connection on the crankcase
for oil return and fill oil down the metal connection on
the crankcase, then rotate the engine backwards several
times to clear the air lock.

Early models used a short oil filter in the oil tank for
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the feed line, and owners are advised to fit the long filter
as used on later models.

Setting the Valve Timing

For accurate reading a dial-gauge indicator is desirable.
This instrument should also be used to indicate T.D.C.
when locating pointer. An ivorine timing disc can be
obtained from the makers for the purpose of setting or
checking the valve timing.

When the engine has been completely dismantled, or
the top sprocket has been removed, set the rocker clearance
as previously deseribed. Establish T.D.C. locating
pointer Tor timing disc; this must be accurately carried
out, Where a dial gauge is not available feelers can be
inserted between the rocker pads and the base circle of the
cam, When using the dial gauge the end of the instru-
ment should sit on the valve-spring top collar. A rough
method of resetting the valve timing, detailed on page 44,
can be used for this type of engine; the timing can be
correctly set by the moving-vernier arrangement. It is
not always possible to record exactly the figures recom-
mended, but an error of 3—5 degrees is of no serious
consequence. It 1s, however, important to set the
inlet-valve opening to the recommended figure.

When * feelers " are used for setting the valve timing
an additional rocker clearance must be made to the
extent of * feeler ” size. For example, if the feeler is
0:004 in. the inlet clearance should be o-00g in. and the
exhaust o-018 in.

Reset the rockers to the correct running clearance
when the timing is completed.

0.H.C. Valve Springs

Valve springs are supplied by the makers in pairs;
already set and checked for pressure. Should the pattern
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springs be used, it is important to check the spring
pressure before use against details shown in the technical
data.

Normally the measurement taken from the centre of
the spring leg to the centre of the wire, which fits in
valve collar, is 1} in. A simple valve-spring compressor
is supplied by the makers with valve-spring seats of the
1950 type.

Replacing Piston-Rings

When new piston-rings are needed it is beneficial to
fit them to the piston and lap them in with metal polish
until a mirror-like finish is shown. Do not remove the
rings after this process as they will distort.

Wash thoroughly both the piston and the rings before
assembly. This applies also to push-rod engines tuned
for speed.

Flywheel Service

Should it be necessary to split the flywheels for re-
newals, wherever possible, this is best carried out by the
makers. A powerful press is used for reassembling,
and without such facilities a rigid assembly cannot be
made, and a broken crankpin with other serious damage
to the engine may result.

Rear-chain Adjustment

This 1s best carried out with the actual rider seated
on the machine. A tight chain must be avoided, on
account of the heat from the rear brike transferring into
the alloy rear-wheel sprocket, which will expand, tighten-
ing the chain in the process,

Chain should have a }-in.—#-in. whip with the rider
seated.
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Rear Springing
Details for standard machines also apply to this model.

Front Forks

T'he arrangement used is basically the same as for the
standard models. See ** Technical Data ” for oil content.

Compression Plate

The compression plate was a standard fitting on all
500-c.c. OH.V. models made from 1939 onwards.
T'he plate reduces the compression ratio from %24 to 1
to 6 to 1 the former ratio being too high for Pool petrol.

Note.—The ridge formed in the cylinder after using
a4 compression plate must be removed by honing before
engine is reassembled without the plate.

High-Compression Pistons 500-c.c.

High-compression pistons are available for so0-c.c.
models with short connecting-rods (67 in. centre) made
from 1947 onwards. For earlier models it is necessary
to replace the connecting-rod when fitting these pistons,
which give a ratio of 8:9 to 1 (50/30 fuel) when used with-
Out a compression plate and 7-24 to 1 when used with a
plate § in. thick.

High-Compression Pistons 350-c.c.

High-compression pistons are available for both pre-
Wir and post-war 350-c.c. models and give a ratio of
0'5 to 1 (50/50 fuel) when used without a compression
plate and a ratio of 8-4 to 1 when used with a plate 4 in.
thick.

De-rusting Fuel-Tank Interior

All A.J.S. fuel tanks, with the exception of model 7R,
are of the steel welded type. On ex-W.D. models which
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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)
with one part acid. Plug the petrol-tap holes, then
pour the fluid into the tank and leave it for r0-30 minutes,
according to the degree of rust formation. Pour out acid,
rinse the interior several times with water and allow tank
to dry thoroughly. The acid can be retained for further
use if desired.

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

e e
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CHAPTER VI
TWIN-CYLINDER ENGINES

HE new twin-cylinder spring-frame model was first
Tintrnduced in 1949, and the entire output from the
factory, up to the end of 1950, was confined to ** Export
Only . (The spring frame is dealt with in Chapter
VIII.) The design incorporates a three-bearing crank-
shaft withe connecting-rods of the light-alloy type similar
in shape and size to those used on the famous * Porcu-
pine ' racing machines.

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

shaft.

Engine Lubrication

The dry-sump system is used with two separate gear
pumps for delivery and return of oil to the tank. - Details
of oil-pump arrangement are shown in Fig. 24.

The pump with the widest gears (§ in.) returns oil
from the sump to the tank, its larger capacity keeping
the crankcase clear of excess oil.  After leaving the:

fabric filter in the oil tank, the oil passes directly to the:

crankshaft centre bearing and in turn through passages
drilled in the crankshaft to the big-end bearings. A.

divided by-pass supplies oil to the camshaft bearings and’
on to the four O.H.V. rockers via passages drilled in the:

cylinders. At this stage the oil passes through the:
rockers for push-rod and valve guide lubrication. Note:

I 113
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that the oil passages in the cylinder-head are plugged at
the start of the feed line, whilst at the far end holes are left
open. This arrangement gives some concern to those
unfamiliar with the system, and sometimes an impression
that an omission to plug all holes has been made. Fig.

Fic. 24, —Devivery O1L Pume (on the right) AND THE RETURN
O1. Pume (on the left).

1. Ball, for non-return valve 12. Covar, for of
3 5 n - L b (W] 1 far I g
2. Eli:lﬂ.rlg'r for non-return valve. I3. Serew (1 |:|J'I ﬁr;leumm:lr“;gtﬁla}éwuﬁ
3. Plug, retaining non-returm valye SPEing and bodies of ofl pumps to the
H[andrl Ehn:”' carrying plate. i
;. P[:;} :'.f::'{;_l."ng il s 14. EE'}‘E". for oil feed pump,
» Flate, carryi i 15. Lriven gear, for oil feed pump,

g. E-:;-Ld‘;-]:ffE::‘Freri:}r:rbu{l?afmmmP“mp' 16, screwdrver slot, to 1;|EL|EP driving
' i ! 2lurn pump. Eear to be o ’ i
B. EG‘WPE pin, tﬂﬂ[ﬁhn,_f_,_"] pump ¢over, diring ﬁﬁ;{nhi;‘?_rrer:tly esionad

9. Driving gear, for ol return pump, t7. Driving gear, for oil feed
o, Driven gear, for oil return pum p. 18. Daowel pin, L.Z:uijng I.uLmF]?:;LLnJ;}
rr. Screwdriver slot to anable r.E :

riving gear 19, Body of oil feed pump
to be correctly positioned durin 20, Washe ¥ v siaid
assembly, = ar. Elzzﬁl tr'u- :.-HPL " OEFOS¥ of icad puzmp,

25 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. 26).

Surplus oil from the top part of the engine builds up to

|
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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.
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116 A.J.5. MOTOR CYCLES

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
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by a plunger-type valve. Should the oil supply fail this
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. 27).

TWIN-CYLINDER ENGINES 117

Non-return Valve

To prevent oil seeping into engine when stationary
a spring-loaded non-return wvalve (Fig. 26) 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
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idling the pressure of cold oil (SAE 30) should be approxi-
mately 140 lb., falling to 20-40 lb. when the oil is
warm,

Crankcase Pressure-Release Valve

The position of this valve is shown in Fig. 26. The
valve 1s of the rotating type, driven by an inlet cam-
shaft; it is not “timed” and has an 180 degrees
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118 A.J.S. MOTOR CYCLES

location. Oil mist released by crankcase pressure is
taken to the oil tank for discharge (see Fig, 28).

Oil Tank

This is shown in Fig. 28, which is self-explanatory.
The oil level should not exceed
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Cleaning Oil Filters —Twin
Cylinder

Early models did not include
a metal strainer in the oil-feed
pipe or a fabric filter in the oil
tank.

The metal strainer can be
fitted without difficulty to these
early models, but a new-type
oil tank is required for the
addition of a fabric filter,

Clean oil 1s of paramount

importance for this type of
engine,and ownersshould insist
on oil being supplied in sealed
wanmrr]  CONtainers.
:5'1:-“5@ Clean all o1l filters when oil
1s changed or at 500 miles with
a new or reconditioned engine.
A further oil change should be made at 1,000 miles.
From then on at every 5,000 miles.
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To Remove the Metal Strainer
Release the oil-feed pipe engine end (left-hand con-
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nection on the crankcase) then disconnect the rubber
connection where it joins the oil tank. The metal
strainer may come out with a rubber sleeve, if so do not
disturb it. Should it remain in the tank, it can be pulled
out for cleaning in petrol and allowed to dry before
refitting.

To Remove Fabrie Filter in Crankcase

The fabric filter is illustrated in Fig. 26.  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
thoroughfy and dry. Examine the fabric for broken
stitches or holes where the oil can pass unfiltered, if
damaged replace with new filter.

To Remove Fabric Filter in Oil Tank

Unscrew the plated hexagonal nut on the oil tank and
take out the spring and dished washer. Withdraw the
filter by inserting one finger in the open end.

Lubrication Troubles—Over-Oiling

Should the engine smoke badly with the piston-rings
and cylinder in good order, the trouble may be due to bad
sump scavenging caused by an air leak where the oil-
return pump 1s mounted. Renew the gaskets and use
jointing compound sparingly, also check paper washers
fitted to pump-support plate.

0il Shortage to Top Part of Engine

Check the oil hole in distributor bush (7% in. diameter)
for obstruction, also check oil passages through barrels
and rockers. TFit a pressure gauge to check the oil
pressure by using screwed adaptor in non-return valve,
for connection to pressure gauge. (Note.—Latest type
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valves are machined for screwed adaptor.) If the pressure
is low, examine the relief valve for foreign matter under
the seating.

01l Filter

Three filters are used and are shown in Figs. 26 and 28:
these should be cleaned in petrol whenever the oil is
changed. The fabric filter in the crankcase has a spring-
loaded plug also acting as a relief valve. If by reason
of neglect to clean the filter or through using a thick oil
in cold weather the filter becomes choked the oil pressure
will lift the valve to give either temporary or permanent
relief.

Note.—If a jointing compound is used to secure the
rubber oil-pipe connections it should be used sparingly
as 1t 1s solvent in oil. If dislodged flakes of compound
become lodged in the crankcase the valve will react as
already described. Jointing compounds such as * Well
Seal ” are not affected in this manner.

- Oil Passages in Cylinder-Heads

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

ENGINE SERVICE

A simple and rapid method for adjusting the rocker
clearances is shown in Fig. 29.
To adjust or reset the rocker clearance remove one cover

el - s e gy
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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 the clamping
bolt, then rotate the eccentric spindle to increase the rocker
clearance (clockwise for exhaust, anti-clockwise for inlet).
Insert a oroo6-in. feeler gauge between the valve stem
PLAIN WASHER
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SELF LOCKIMG NUT
FOR CLAMPING BOLT
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CLAMPING BOLT
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Fig. 29.—ROCKER ADJUSTMENT.

If speeds over 85 m.p.h. are not required rocker clearance can be
redieced to nil for inlet and orcoz in. for exhaust with cold engine.
and the rocker pad, now rotate the eccentric spindle in the
opposite direction so that the  feeler gauge ™ 1s 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 for the other valve; use 0000 in. clearance for
all valves when the engine is cold.

If speeds over 85 m.p.h. are not required rocker clear-
ance can be reduced to nil for inlet and o-coz in. for

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

Cylinder-Head Removal

For all service to the top part of the engine the petrol
tajnk must be removed for ease in working, It is ad-
visable to have ready a gasket set before work on the
engine 1s started, then in the event of damage to any
ga:sket replacements will be readily available and assembly
will not be delayed. Proceed in the following snzs:imfm:ai;=r
dcah_ng with one cylinder-head at a time. 1

With the petrol tank removed, take away the rocker
covers, the sparking plug and exhaust pipe, leaving the
sflcncer 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
dan?age 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, the head can now be lifted from
cylinder barrel. Four washers are used in the recesses
for the domed nuts, remove these before inverting the
head for inspection,

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

Cylinder Removal
At this stage the cylinder barrel can be lifted. First
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take out the push-rods (identify them for refitting),
then by using upward pressure the cylinder will leave
the crankcase ; at this stage stuff a piece of clean rag in the
crankcase aperture before taking the cylinder away in
case there is a broken ring, the pieces of which will fall

into the crankcase.

Piston Removal

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

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

Replacing Cylinder-Heads

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

Next tighten the eylinder-head nuts diagonally in turn,
until they are fully secure. Check the rocker clearance
a8 described. Replace the engine steady, then fit the

earburetter. Run the engine for a very short period to
settle down the valve gear. Recheck the rockers after
the engine cools down, when the rocker covers can be

replaced.

Valve Timing—Twin-Cylinder Models

With the pump plate removed the four pinions associ-
ated with the valve timing are shown in Fig. 30. The
pinions for the magneto and dynamo are not marked.

i
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If the valve timing has been disturbed or after an engine
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
for the exhaust cam with its mark at eight o’clock, now
rotate engine until the mark on the small crankshaft
pinion is at twelve o’clock.

Examination of intermediate or idling pinion will
indicate three separate markings, namely, two double-
dot punch marks and one single. Introduce the idling
pinion wijth 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. 30.

To check the valve setting use o-o12 in. tappet clearance
and refer to technical data.
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Removing Timing-Gear Pinions

It 1s not necessary to withdraw the small pinion for
the erankshaft when the crankcase is separatéd. Should |
it be necessary to remove this pinion with the engine
assembled, a special tool is 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.

I'he pinion for the dynamo is best removed with the
dynamo taken away from the engine, and it is then a

| simple operation.

Fic. go.—Varve Tivine.
Illustration shows valve and components, and timing gear,

To Re-time Ignition—Twin Models

IFirst 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




T

SR DR, T e R T e A R R PRt o g RS T f TR R

This document was created for free distribution

126 A.J.8. MOTOR CYCLES

015273), release the pinion from its tapered shaft. To
find the T.D.C. of the firing stroke, remove the off-side
inlet rocker cover and the sparking plug on the same
cylinder. Insert a thin spoke or a stiff wire through
the plug hole as vertically as the angle of the hole will
permit. Rotate the engine slowly until the exposed
inlet closes, rocking the engine to find the exact T.D.C.
of the firing stroke which must be accurately positioned.
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 § in. upwards, Fully advance
the ignition control lever and insert the spoke in the
cylinder, then turn the engine backwards until the top
mark registers with the seat for the plug.

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

Dismantling Twin-Cylinder Engine

With the engine removed from the frame a pinion
extractor, as described in *° Re-timing Engine ’, and a
draw bar for the camshaft pinions will be required, in
addition to the usual workshop spanners. Proceed as
detailed to “ Remove Cylinders ” then dismantle in the
following order :—

Remove the timing cover (ten screws).

Remove the plate with both pumps assembled.

Remove the dynamo with pinion attached.

Remove the mangeto pinion, with the special tool,
and magneto (three nuts).

in the AJS/Matchless Egroups - do not resell
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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.

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

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

plate.

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

o -
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CHAPTER VII

FORKS, WHEELS, TRANSMISSION AND
GEARBOX

jLTi-IDL‘GH the following notes particularly refer to
1939 and subsequent models, some of the instructions
are apphicable to previous models,

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 race in the head-clip are all identical. Occa-
sionally test the steering-head for correct adjustment 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, holding the
lower nut while so doing. It is of the utmost importance
that the upper nut is most securely tightened.

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
128

in the AJS/Matchless Egroups - do not resell

FORKS, WHEELS, TRANSMISSION AND GEARBOX 120

against having the adjustment too tight, because then the
fork will 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. A generous clearance is allowed between
the spindles and the fork parts, and a pad of grease should
be maintained between these two parts. When ovality
takes place, the makers can fit bushes to the fork parts as
required. TFailure to lubricate frequently will result in
damage and difficulty in removing spindles. It 1s for
this reason that a generous clearance is allowed by the
makers, s a precaution against neglect.

Adjusting Dampers

The fork damper is best adjusted when the machine 1is
actually in motion. A road with a badly corrugated sur-
face provides the best conditions for this purpose.

The ebonite hand-nut should be screwed home, 1n a
elockwise direction, sufficiently to make the fork action
sluggish in the circumstances described above, and,
subsequently, should require very little attention for
other conditions. Grease on the friction discs will make
damper ineffective. To remedy, wash in petrol and apply
a little fuller’s earth to absorb grease.

I'he steering damper is controlled by the ebonite hand-
nut mounted on top of the steering column. 7This nut
should be turned in a clockwise direction to increase the
damping action. Normally very little damping action is
required or is desirable. Too much, or unreleasable
friction, will give wavy or elongated figure-of-eight
steering. Fibre discs may be swollen or distorted. Test
machine with bolt securing steel plate to frame removed.

"o dismantle steering damper, raise front wheel clear

I
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of the ground with a box under the crankcase. Take
out bottom fork spindles, and damper can then be dis-

mantled.

To Dismantle Wheel Bearing

To dismantle the bearings in a wheel, 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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Fi1G. 31.—WHEEL BEARING.
A, adjusting-ring, B, locking-ring.

left-hand side of the centre solid spindle, withdraw the
spindle and remove the brake cover-plate. "Then, slacken
the locking-ring B that is on the right-hand side of the hub
(Fig. 31), and completely unscrew the adjusting-ring A,
which will come away with the locking-ring B. A dished
plate, felt washer and a plain plate are then free to be
removed. On the opposite side of the hub remove the
spring-ring just under the hub-shell, to 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
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and one outer bearing-ring, can then be pressed out of
the hub-shell, from either end, leaving one outer bearing-
ring in position. If desired, this remaining ring can then
be driven or pressed out.

To Assemble Wheel Bearing

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,
see Fig. 1. Left side, post-war models.)

To assemble the wheel bearings, first, thoroughly clean
all parts as well as the interior of the hub. Press one of
the outer bearing-rings into the plain end of the hub so
that the thinner end of the ring is inward, 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. Next

replace the felt-washer and plate assembly removed from
this end of the hub, and, finally, replace the spring-ring.
Fig. 31 clearly shows the order of assembly of these
parts.

From the threaded end of the hub force back the outer
bearing-ring until the felt-washer assembly is tight against
the spring-ring. Next from the threaded end of the hub
introduce the hollow spindle, entering the shorter end
firat, and push it, without undue force, as closely to the
outer bearing-ring as possible. Then press the second
outer bearing-ring (thinner edge inwards) into the hub-
‘whell until there is about 5% in. play in the bearings.

Next replace the right-hand side felt-washer assembly,
followed by the screwed adjusting-ring with its locking-
ting, and proceed to adjust the bearing. It is of the
utmost importance that the bearings are not adjusted too
tightly, as this would ruin them in a very short distance.

‘.
I.
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” There must always be a slight degree of end-play. This
It should be about o002 in.

i ‘ 1o adjust a wheel bearing, slacken the large locking-
| ring on the right-hand side of the hub. Then screw
{ inwards, or outwards, the adjusting-ring on which the
I locking-ring is threaded, until the correct adjustment is
obtained (inwards to tighten, outwards to loosen the
hEﬂI:iﬂg adjustment). See Fig. 31. Finally, tighten the
locking-ring, taking care that the adjusting-ring does not
creep forward and make the bearings too tight. Always

on its lower fixing bolt, while the top fixing bolt can slide
in slots cut in the engine plates. This movement is
controlled by an eyebolt which encircles the top fixing
bolt; the threaded end of the eyebolt passes through a
block secured to the right-side engine plate. By altering
the position of the eyebolt in the block, the gearbox top
fixing bolt ¢an be moved in its slots.

To tighten the front chain, remove the inspection cap
from the front chain-case, slacken the nuts on the right-
hand ends of the top and bottom fixing bolts of the gear-

ch-f:ck the adjustment after tightening the locking-ring.
Inject a quantity of grease into the hub and refit wheel.

Brake-Shoe Adjustment

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 adjustment
causes the brake expander to lie in such a position that
the leverage available is considerably reduced, and
consequently the brake loses in efficiency. To overcome
this difficulty the brake-shoes are fitted with detachable
heel-pads.

When it no longer becomes desirable to take up the
wear of the brake linings by adjustment of the finger nut
on the brake-rod, the brake-shoes should be removed,
and then, if the steel pads are taken away from the shoes,
one or more steel shim washers can be placed on the stem
of each pad. This will have the effect of centralising the
cam expander, thereby restoring the efficiency, of the
brake to an ‘‘ as new ”’ condition. The front brake-shoes
are also fitted with detachable heel-pads, thereby pro-
viding major adjustment for the front brake.

Front-Chain Adjustment

To provide front-chain adjustment, the gearbox hinges

box and screw up the forward nut on the eyebolt two or

. three complete turns. Then screw up the rear nut on

the eyebolt until, by testing through the front chain-case
inspectiml cap orifice, it is felt the front chain adjustment
is correct. |

If the chain can whip, or move, about { in. as it is
pressed up and down, midway between the sprockets, the
adjustment is correct. Check the chain-whip in more
than one position.

Finally, unscrew the forward nut on the eyebolt till it
is tightly down on the block, tighten the nuts on the top
and bottom gearbox fixing bolts, re-check the amount of
whip and replace the chain-case inspection cap.

If the front chain is closely adjusted, and should the
gearbox move (as it can, on account of the tolerance be-
tween the holes in the gearbox shell and the bolts securing),
it is essential to adjust the chain until it is just tight, and
make the last adjustment to move the gearbox forward, or
slacken the chain. This action will prevent the gearbox
moving under the influence of chain pull.

To Adjust Rear Chain

On detachable wheel models, unscrew the nut securing
the centre solid spindle, which passes through the hub, a
few turns. Release slightly the large nut retaining the
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dummy spindle nut ; both these nuts are adjacent to each
other. Run back the two lock-nuts on the chain adjuster
bolts (hold the bolt whilst doing this), then screw in the
left-side adjuster (for brake drum) until chain tension is
correct. Re-tighten dummy spindle nut (the larger of
the two nuts), now screw in the right-side chain adjuster.
Run back the chain adjuster lock-nuts and check chain
adjustment in more than one position ; the correct whip
1s about £ in. to £ in. for this chain.

Note : The position of the chain adjuster will not
guarantee the wheel alignment is correct. Check wheel
alignment by placing a long wooden batten, with a straight
edge, along the left side of both tyres, and alter position
of rear wheel so that both tyre edges make contact with

the batten, with the handlebars at complete right angles

to the frame. -

Betore adjusting the rear chain make sure the front
chain adjustment is correct, as the rear chain is also
affected when the front one is adjusted.

Running with a badly worn or stretched rear chain will
cause damage to teeth on both gearbox and rear-wheel
sprocket.

To tighten the rear chain on non-detachable wheel
models, slacken the nut on the centre solid spindle and
the nut that locks the brake-drum sleeve to the fork end.
Both these nuts are on the left-hand side of the machine

and are concentric to each other. Then proceed as
detailed above.

Dynamo Chain Adjustment

T'he dynamo armature shaft is eccentric to the body of
the dynamo. Therefore, by partially revolving the
dynamo in its housing (the engine plates) the distance
between the two dynamo driving-sprockets can be varied.
Provision is made to revolve the dynamo in erder to
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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.

To adjust the dynamo driving-chain, remove the
inspection cap from the front chain-case and slacken the
dynamo clamping bolt. Rotate the dynamo in a forward
direction, until, by passing a finger through the inspection
cap orifice, it can be felt that the dynamo chain has a whip
of about ¥ in. 'This adjustment is important. Finally,
tichten the dynamo clamping bolt, re-check the whip and
replace the inspection cap.

Should it ever be necessary to remove the chain sprocket
from the dynamo armature shaft, it is absolutely essential to
hold the sprocket with a spanner while loosening the sprocket
retaining nut. Before attempting to loosen that nut it s
essential to remove the spring-ring that encircles it and the
lock-washer that is next to the spring-ring.

There are two flats on the boss of the sprocket to accom-
modate 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 and Magdyno Chain Adjustment

The magneto platform can be moved to enable the
magneto driving chain to be adjusted to give a whip of
1 in. A similar arrangement is provided in the case of
magdyno chains.

TELEDRAULIC FORKS

A number of riders will wish to fit these forks into
their A.J.S. machines when they are available. They
will not interchange with the girder-type fork without
alteration. Teledraulic forks will fit heavyweight frames
(s00-c.c. models) for machines made since 1935, as the
head lug and steering races are the same as used on the
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present-day models, On the 250- and 350-c.c. machines
the head lug is shorter to the extent of $in. The following
alterations are necessary :—

500-c.c. Models.—Exchange large front brake for light-
weight type. Fit present-day front wheel spindle (other
hub parts are the same). Arrange for speedo. to be
driven either from rear wheel or gearbox. Note : There
is no provision for speedo. drive on 1938 and 1939
gearboxes. Fit { in, handlebars. Convert controls to
take § in. bar.

250- and 350-c.c. Models—Shorten the two top fork
cover tubes to extent of 1 in. Shorten fork stem, or use
distance piece } in. wide. Use present-day front wheel
spindle. Arrange for speedo. drive as with szoo-c.c.
models. Suitable front guard with stays will be required
for both models.

A special light grade of oil is used in teledraulic forks.
See list of recommended lubricants. Six-and-a-half
ounces is filled to each fork tube, and if leakage does not
occur, it is not necessary to ““ top up ' or replenish the
oil. A heavy-grade oil will cause the forks to be sluggish
in operation; use only recommended grades.

Assembly of Forks

The forks are put together in sub-assemblies, in the
following order :—

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

Fit top and bottom portions of fork cover-tubes.

Fork-Tube Assembly

Assemble parts used on the centre fork tube in the
following order :—
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Leather washer, fork spring, leather washer, shder
extension (unscrewed end first), oil-seal (leather side first),
paper washer, bakelite bush (flanged end first), buffer
spring (if fitted), steel bush and retain by circlip (make
sure it is home in its groove).

Damper-Tube Assembly

Fit pin to hole and damper rod. Place damper valve
(steel cup) with pin inside cup. Next, valve seat (brass).
Screw home the }-in. nutonrod. Insertabove assembled
parts into the damper tube. Slip over the rod the steel
plunger sleeve (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

The above sub-assembly (damper tubes) can now be
fitted to each of the bottom sliders. See that fibre-
washer is used under the head for the tube bolt. A thin-
walled box spanner will be required to tighten the damper
bolt. Remember the left slider is the one with the brake
anchor stud. Finally, the +%-in. nut is fitted to the rod.

Note : The brake anchor stud, if removed, can be easily
replaced if a blob of grease is put on the end of a piece of
strip steel, with the bolt stuck in the grease. 'laking
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 leak.

Fitting the Fork-Tube Assembly

With all its fittings as previously described, force home
the tube into the top handlebar 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.
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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 rod, 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 61 oz. of correct
oil to each fork-tube and tighten top bolts. When the
front wheel 1s 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.

Note : 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.

Frame and Fork Service 194549 Models

Details of front forks for the 1945-6—7 models are as
described. Lighter fork springs of the three-rate type
were used for the 1947 models, with buffer springs fitted
immediately behind the bottom steel bush. ‘Fhese
additional springs will prevent the forks extending when
the front wheel leaves the ground during cross-country runs.

190489 Teledraulic Forks

The damper tube and rod fitted to earlier-type tele-
draulic forks was discarded and substituted with a shuttle
damper mounted on each fork inner tube. In addition a
much lighter fork spring was fitted. These alterations
provide a light and easy fork movement with added
comfort to the rider. Material alterations apply only to
the alloy handlebar lug mounted on top of the forks.
With this type of fork it is important that an air leak does
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not occur from the two bolts which pass through the
handlebar lug into the fork centre tubes. Air pressure is
built up which augments the normal spring pressure.

If forks have been dismantled, or leakage takes place, it
is essential that the front wheel is raised clear of the ground
by placing a box beneath the crankcase to fully extend the
forks. Ensure there is 10 oz, of-oil of the rﬁcummﬂndm_i
type (see page 207) filled to each fork leg. 'The ol
content is most important, therefore make certain that
every drop of oil is drained before refilling with the re-
commended amount of fluid. With the drain plugs
removed, turn the front wheel first to the left and then to
the right in order that the oil remaining in the sliders can
be drained. Leave the forks extended. Clean both
bolts for fork tubes and washers to remove oil or grease
(1948 models only), then coat the threads of both bolts
with jointing compound. 'The jointing compound should
be allowed to dry before the 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.

In some cases a clicking noise is made, either when the
front brake is applied with fork at full deflection, or when
the machine is ridden over steps with the same effect.
To rectify, carefully check the oil content, then add an
additional % oz., making a total of 10} oz.

Oil Leaks

A super seal is fitted to each fork slider. Oil leakage
above the slider may be due to an excess of oil which can
break down the oil seal. To remedy, replace seal. The
seal is a force fit in the slider in order to prevent leakage
past the outside diameter. Apply local heat to slider,
which will expand, thus facilitating removal and access to
the oil seal.
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Forks for Sidecar Work

Solo-type springs, as fitted to 1947-8—9 models, are not
suitable for sidecar work. Replace these with springs of
19045-6 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 oil to stiffen
the 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 1s attached.

Attaching a Sidecar

Owners who intend to attach a sidecar to post-War
models should refer to the details given above for
alteration to fork springs and use of steering damper.

The trail or castor action of the front forks is suitable
for either solo or sidecar use. ‘The only alteration
required in addition to the forks is a smaller engine
sprocket. The solo sprocket on soo-c.c. models has 21
teeth, which must be replaced with a sprocket of either

18 or 19 teeth, dependent on the weight and size of the

sidecar attached.

 The 350-c.c. model was not intended for sidecar use,
but as the frame, wheels and gearbox are the same, the
machine will not be adversely affected if a sidecar is
fitted. With this model use an engine sprocket with 16
teeth.

All post-War models do not incorporate sidecar lugs
in the frame assembly ; clip-on fittings can be obtained
from the makers of the sidecar chassis. The makers of
the machine do not make or stock fittings of this kind.
Where difficulty is experienced in obtaining suitable side-
car connections owners should apply to T. C. Munday
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and Co., Ltd., 124 Dalberg Road, London, 5.W.z, who
are sidecar specialists for A.].5. machines.

GEARBOX AND CLUTCH

Burman gearboxes are fitted to all models, foot-
operated. Four speeds are used on all models, with
exception of the Colonial model, which has hand-change
and three speeds, also a reverse gear. 'I'he following
table will indicate the type of gearbox fitted to each
model :—

250-c.c. NModel . . Light-weight, H.P. type.

150-c.c. Model y . Medium-weight C.P. type,

oo-c.c. Model Medium-weight C.P. type.
ggo-c.c. Model Heavy-weight B.A.P. type.

Competition models use C.P. type with low bottom
gears and have C.P.B.L. stamped on the gearbox. The
only difference between the standard and competition
type gearbox is confined to the main driving gear and
layshaft fixed pinion.

Note : The medium-weight gearbox can be fitted to
the 250-c.c. models if the engine plates and dyno clamping
parts are exchanged at the same time.

Lubrication

Some doubt usually exists as to type of lubricant to be
used for this part of the machine. The figures stamped
on the gas-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
rebuilding), grades to be used are shown in the table for
lubrication. With grease-lubricated gearboxes a teacup-
ful of engine oil can be used with benefit, particularly
during cold weather. On no account should grease be
used for lubricating gearboxes made from 1948 onwards.
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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 con-
tinued clutch-drag, '

Uncertain gear indexing or selection is usually due to

_either a damaged rocking-pawl, quadrant engaging with
pawl, or, in the case of the H.P. box, a broken pawl-

spring. Should the trouble be confined to the top gear,
the bush for the mainshaft in the main gear may be
protruding. Movement on the kick-starter case (loose
nuts) and the fixing studs will have an adverse effect on
gear selection.

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

To Dismantle Gearbox

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

If the main driving gear is to be withdrawn, begin by
dismantling the front chaincase to remove the clutch

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

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

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

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

To Reassemble Gears

Apply a little oil to the ball-race, replace the main
gear with a washer in the order removed, secure the circlip
in position. Refit the main gear, spacing the washer
tab washer with a fixing nut, but do not fully tighten.
Insert the mainshaft through the main gear.

Assemble on the 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

R -
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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

i

T

Fi1c. 32.—GEARBOX.

(A) Clutch. (B) Main gear. (C) Mainshaft, third and fourth
sliding gear. (D) Mainshaft third gear, (E) Layshaft gear. (F)
Layshaft second gear. (G) Layshaft first gear. (H) Layshaft third
gear. (J) Chain sprocket. (K) Foot-start pedal. (L) Kick-start
ghaft. (M) Kick-start quadrant. (N) Rachet wheel, (O) Driving
rachet. (Q) Stop pawl. (R) Clutch-operating lever. (5) Clutch-
adjusting operating sleeve. (T) Mainshaft., (V) Layshaft. (W)
Lavshaft sliding clutch, fi :
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§ oz. 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 1s next fitted with its four

retaining nuts. Fit the ratchet pinion bush and the

the AJS/Matchless EgroUps - do not resell

FORKS, WHEELS, TRANSMISSION AND GEARBOX 145

ratchet pinion with the spring ratchet plate, which must
be firmly secured by its nut.

Refitting Foot-Change Mechanism

This is *“ timed ”, and must be replaced correctly to
ensure correct index of gears. The small pinion on the
camshaft is stamped with the létter “O". To re-
assemble turn this pinion with a pair of pliers until “ O *
is at nine o’clock or 270 degrees. Now examine the
sector which engages with this pinion and which is also

Fic. 33.—H.P.-Tyre GEARBOX.

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
2 in. exposed. Insert steel ball in the mainshaft (kick-
starter side) then the short plunger with the slot vertical.
Fit the return spring for the kick-starter crank and insert
spindle in case cover, making sure that the inner end of
the spring engages with one of the slots milled in the
spindle. The crank can now be temporarily fitted.
Wind up the crank, two complete turns, holding it so as
to prevent the spring unwinding. Replace the case so
as to locate the clutch-operating lever in the fork, and

Kk
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engage the foot-change quadrant. Push home gently
and secure the case stud nuts. Re-position the kick-
starter crank, the foot-change pedal with indicator and
the clutch cable. Fill later-type boxes with 1 pint of
engine oil.

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

A view of a gearbox, also applicable to pre-war models,
1s shown in Fig. 32. .

‘The H.P. type does not use a camshaft and small
pinion. A rocking lever is utilised, which is spring-
loaded to move the gears as desired. See Fig. 33.

Noisy Gears after Prolonged Use.—This is usually
brought about by either worn layshaft bushes or worn
layshaft small pinion engaging with main gear.

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.

Clutch—All Models Except 7R

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 and also the 500-c.c. models. The clutch
lay-out is shown in Fig. 35.

The presence of oil in the front chaincase does not

|
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affect the clutch efficiency providing the oil level does not
exceed } in. from bottom of the filler orifice.

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

e

Fic. 34.—CLUTCH-OPERATING LEVER.

175.X.4. Lever, operating clutch. 331.X. Sleeve, or nut, for operating
G7.X.  Ball(stesol), for operating plunger. lever {ork,
30.X. Operating plunger. 328.X. Cap, covering sleeve (screwed to
X.r. Pin, or axle, Hdor operating kick-starter case cover),
lever., 333.%. Secrew, ixing cap to kick-starter

320.X. Fork, for operating lever. CASH COVET.

of the lever. When new inserts have been fitted these
settle down quickly and have the effect of increasing the
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 by removing the
small plate on the gearbox cover to expose the sleeve-
adjusting nut 331X as shown in Fig. 34.

‘I'o increase the push-rod clearance turn the sleeve nut
clockwise, one or two turns should suffice. Retighten
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the plate screws to check the movement of the operating
lever.

Slight clutch slip must be dealt with promptly, otherwise
damage can be caused to the withdrawal mechanism by
reason of the intense heat generated, which can also cause

A
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F16. 35—CrLutcH, GEARBOX MAINsHAFT AND CLUTCH-OPERATING
MEeEcHANISM.

(A) Operating lever. (B) Operating plunger. (C) Ball (steel).
(D) Thrust rod. (E) Clutch centre. (F) Spring préssure plate,
(G) Plain steel clutch plate (thin). (H) Friction clutch plate (with
mserts). (J) Case. (K) Roller, for chainwheel bearing (24 used).
(L) Chainwheel. (M) Spring (4 used). (N) Stud (4 used). (O)
Washer (thin), for chainwheel bearing. (P) Adjustment nut, for
clutch spring (4 used). (Q) Rivet, for chainwheel and clutch case
(8 used). (R) Cup, for clutch spring (4 used). (S) Hard centre of
spring pressure plate (not supplied separate from plate). (T) Main-
shaft for gearbox. (V) Nut, retaining clutch centre to mainshaft.
(W) Washer (spring). (X) Washer (plain). (Y) Washer (thick), for
chainwheel bearing. (Z) Plain steel clutch plate (thick).

clutch springs to partially collapse. If the specified
free movement is made and slip persists, dismantle the
clutch and remove the glaze on the friction inserts with a
steel wire brush or with glass-paper, check the clutch

springs for free length and renew them if their overall
length has shortened by } in. or more.
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Note.—The friction inserts protrude an equal amount
each side of steel plate. (See section on competition
models for acute clutch trouble.)

Fig. 35 shows the clutch fitted to the C.P.-type
gearbox, with clutch-operating mechanism.

It is essential to see that there is about 35-in, clearance
between the fork plunger B and the nose on the lever A,
when the clutch cable is fitted.

Fig. 36 shows the
clutch-operating mech-
anism, 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
long push-rod, which

passes through the Fie. 36.—CrurcH-OPERATING MECHAN-
b ainshaft, 1M Usep on H.P.-TyPe GEARBOX,

BEET D;:{ g l:ﬂ .. (A) Operating lever for clutch, (B)

Hﬁrcagamltisessﬂntm] Short push-rod. (C) Steel ball. (D)

there is movement Hinge pin. (E) Lock-nut for pin.
between the operating lever and the thrust-rod to the
extent of & in. Screwed in the centre of the outside
clutch plate is a stud, locked by a nut. Alteration to the
clutch-withdrawal mechanism can be effected by moving
this stud in the required direction. See that the lock-nut
is firmly secured. \

Clutch-Drag.—Check the position of the clutch-spring
adjusting screws—they should be unscrewed an equal
number of turns. Springs 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 .in. movement is allowed. If the trouble
persists, dismantle the clutch and wash the friction plates
in paraffin, then re-assemble.
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TOP GEAR RATIOS (1937-8-9 Models)

! |  Engine
Model. Top Gear. Sprocket
, Teeth.
| 250-c.c. Standard. . . | 628 16
| 250-c.c., Competition 656 16
350-c.c. Standard g'55 18
350-c.c. Competition 617 16
s5oo-c.c. Standard. . : 50 21
s00-c.c. 5/C : . = | £ixa 10
s500-c.c. Competition . . 552 1Q
ggo-c.c. Solo | 4772 23
ggo-c.c. 5/C L1 £ . 21
W |
INTERMEDIATE RATIOS
E Gearbox type. | Top. | Third. |Second.| First.
HLP. type I 14 | 197 | 2:97
| s SR A 7, el I 1'28 1-76 267
8 »» Competition I I'51 2:08 3°10
| B.A.P. ,, (4-speed) I 1-26 1°5% z-6
J B.AP. ,, (3-speed) I - 1:84 ,| 3°14

To determine ﬂctua] ratios, multiply to 1 i
p-gear ratio, with
figures given in the above table, g
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CHAPTER VIII
SPRING FRAMES

HE general arrangement is shown in Fig. 377, which is

self-explanatory. Lubrication for the hinge bearings is
effected by removing the screw in the end cap. The
oil content is 1% o0z. (42:6 c.c.), heavy oil 1s the most
suitable and should be injected into the reservoir, the
screw hole serving as a level.

Rear-Frame Legs

The construction is shown in Fig. 38. The use of a
grade and quantity of oil recommended by the makers

is most important. A heavy oil, or amounts in excess .

of those recommended, will damage the oil seals (see
“ Lubrication Chart ).

In consequence, it is equally important to avoid
“topping up . If the correct amount of oil 1s used
and leakage does not take place, additional o1l 1s 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 by hand the
pivot body. The serrated ring can now be removed with
its dowel pin (ensure this is not misplaced) and the oil

I5I
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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.

MAIN FRAME
MY (oo
MAIN FRAME

RIGHT LOOP., TUBULAR
TOP PVOT | SUPPORT
BOLT

TOP PIVOT BODY
TOP COVER TUBE

BOTTOM COVER
TUBE

CARRIER RING FOR
DAMPER BOTTOM TUBE

BOTTOM PNWOT
BOLT HUT

FORK END
PROJECTION FOR CAM
LOCK WUT
BOTTOM PIVOT BODY

FORK END

FORK HINGE BOTTOM
CEARINGS PIVOT BOLT

Fic. 37.—Rear SprunG FraMme axp ‘‘ TELEDRAULIC *' LEGS.

To assemble reverse the foregoing instructions, then
with the leg again vertical in a vice (top pivot uppermost)
refill through the filler plug into the damper chamber
13 oz. (50 c.c.) of the specified oil.

To Replace Oil Seal

Dismantle one fork leg, as described for checking the
oil content, as far as removing cover tubes and spring.

For further dismantling, a peg spanner will be needed to
unscrew the cap retaining oil seal. 'With the cap removed,

. g
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TOP PIVOT BODY—
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RUBBER BUSH
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5
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Fic. 38.—Guost VieEw orF ‘‘ TELEDRAULIC V' LEG.
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the top tube for damper with the piston, the shuttle, the
bush and oil, the seal can be “ jerked out ” of the alloy
tube.

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

Twao 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 threaded end. Reverse this sequence to assemble.

The clearance between the shuttle and the piston
head should be o020 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
can close up under an abnormal road surface without
damage. Oil-resisting rubber buffers are supplied to
neutralise bumping; alternatively, fit stronger springs
if the pillion and pannier equipment are frequently used.

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

|
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Front Forks

For modifications see page 138.

Where stiff fork motion or jamming of forks is found,
and the machine has
not received damage
resulting in a bent
tube, stiffness 1s due
to tight Bakelite
bushes which some-
timesswell orexpand.
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
shownin Fig. 40. A
long bolt, to fit the
fork inner tubes, 18
required to drive out
each tube in turn
after first removing
the two top bolts in
the handlebar lug and
releasing the nuts (or
bolts) on the fork
crown which clamp the inner tubes. Fork springs rarely
collapse or close up, always check the overall length from
technical data before replacing them.

2 d e hdr
Tal”

I Matar Cycling,'" copyright draning.
Fic. 30.—TELEDRAULIC FORKS.
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Steering-Head Adjustment

The steering-head races are of the self-aligning type.
Correct adjustment must be maintained to avoid * pit-

Fic. 40.—CHANGING FORK SPRINGS.
L]

ting ” on the ball track, by movement in the headrace
bearing. 'To check the adjustment, raise the front wheel
clear of the ground with a support under the crankcase.
Grasping the front guard with the right hand, place the

fingers of the left hand at the rear of both the handlebar

lug and the frame. If movement can be felt with the left

the AJS/Matchless Egroups - do not resell TT
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Fic. 41.—STEERING-HEAD ADJUSTMENT.

If movement can be felt with the left hand (see illustration) when
front wheel is raised from the ground the bearing is loose. q
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hand when the front-wheel assembly is raised (see Fig.

41) the bearing is loose.

Il 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

i assembly free to move. Retighten the top nut securely

| and replace the damper.

: With forks using the shuttle type damper a clacking l
noise from impact against the front wheel is sometimes
audible. This is often mistaken for ** bottoming ),
which cannot occur if the oil content is correct (see
ll! “ Technical Data ).

This noise is difficult to eliminate, refer to details on l
page 139 for possible cure. ]

l ;' Front Fork Noise

Fi1G. 42.—ExpLopED ViEw oF Hus BearRinG COMPONENTS IN
THE ORDER OF ASSEMBLY,

_ Upper part is that of front bearings (Rigid and Spring-frame
' Fork Spring Noise Models). Lower part is that of rear bearings (Spring-frame Model
only). |

Occasionally one or both fork springs will vibrate in ¥, Girolip. SR et oreen Bagyiogs.
' . . . W Wil 2. Washer, metal, outside oil seal. zn. Taper | bearing. (outer cup, CcAage
e sympathy with a slight engine period. To eliminate | 3. Oil seal. for rollers and  rollers).  These
. it i 4. Spacing collar; encircling oil zeal. are  not  supplied  separately.
[l this check that the engine, the frame and the gearbox o Wakhar, THRtal DabrAsat Gl sl aod Also rollers are not supplied separ-

taper bearing, ately.

Outer races (2 off). Centre spindle. a1, Spacer between oil seal washer and
Follers in cages (2 sets). Thise taper bearing,
are not supplied separately. Also, 22, Washer, metal, between oil seal and

| bolts are secure.
i A loose steering-head bearing or engine-steady stay

o

i
|

E_
a

‘ rollers are not supplied separately. gpacer,
(on soc-c.c. models) will have the same effect. 'Should  Washer, matal, betwosn' ol seal and  23: Cﬂllipse]n.]. San
M t b Ing. 2. LUy DOUSIng, 10T Ol S&al.
no benefit result after adjustment ensure that both ends : Cun"%ﬁf. [':m“' | 25 Adjsting ifhg.d
. . - 5 b i i I]. s5BEalk 26 1'.. i ﬁ i .
of the fork springs are at right angles to the axis of the : N el 37 Tt Sealerial, fG0 resEhtAs
. - M . - Lock nut, for adjusting ring, spindla.
sprmg Lo PI"EVEﬂt Eprmg bﬂﬁlﬂﬂ, Whlf-h hrmg& thﬂ S-Pl".lﬂg Cirelip, 28. Bush, for rear wheel spindle (fits in
f 1 . . . 3. Washer, metal, outside oil seal. fork end),
affected close to its Eﬂslng- Tﬂ' I"Em&d}r spring buckle . Ol seal, 29. Keyway, to accommodate key locking
. . . apacing collar, encircling oil seal. cam to rear wheel spindle.
thﬁ end of the spring ShﬂUId IJ'E gl'ml.nd to correct thIE, : ‘l-'!j.‘-l;!l:t:? qu-':.al, ﬁtxv::]r:; E:i.l. E.Ld*aI and 3o. B‘.cﬂrj'lr'rhcl:l. solid tc:l.tt;':u E-Ii'i:'l:'.ldll:.
. . T . . EPACET, 31, Reyway, to  accommodate  key
or TEPIHCG the spring if Fﬂﬂlhnﬂﬂ fﬂr grmdl_ng are not . Spacer, between oil seal washer and ]U:kiﬁg‘ cam to rear wheel
¥ = t + heari 3 i 3
ﬂ?ﬂllahlﬂi 8. Tn;&ﬁlh:i?ﬁr&g (outer cup, cage for 3z, f.hJEEFII:ll:“Iclrzr rear wheel spindle (fits in
rollers and pollers).  Thesa are not fork end),
A supplied separately.’ Also rollers: 330 Nut, external, for rear wheal
Wheel BEEI'lﬂgS are not supplied separately. spindle,
An exploded view of wheel bearings is shown in Fig. 42.
The front wheel-bearing arrangement is common to
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8 tf_:ledrauiic forimodelsiSyad Ut for regr-whﬁell Tilt the rear wheel to the right to clear the brake anchor
plaioi s Co Rreslyy Ll el S0 b 70l DR L Gl plate from its stud, then withdraw the wheel.

page 130. On mndels‘ made in 1g949/50 ‘the si_ngie— To refit the wheel, reverse this sequence, but leave the
piece hollow spindle i1s superseded by the bult-up
arrangement as illustrated. The rear wheel of the 1949
or 1950 models is not interchangeable with earlier models,
in these new models the wheel is built off centre, with
engine moved to permit the use of 4:00 ¢ 19 rear tyre.

To Remove Front Wheel

A short centre stand 1s 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 'iF
front stand, which must not be perfectly vertical. |
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 e AR |
| heel can now be removed. The wheel is replaced in Sic. 4ot BRARS: GUCRERNEREIETNT Ti if
. B 1. Brake lining. 7. The brake expander thrust i
| reverse order. 2 e B N ) S ot el tha (o meAlnm. depibTelngs |
| 4. Tongue, or brake shoe, which fits into of the thrust collar., (Used when (§
| the cenire of the brake expander brake linings haye had reasonable
‘ Removing Rear Wheel of Spring-Frame Models 55 Ong of the o, shallow slote of the 9. };;?::TEE! accommodate the brake shoe
Wi 1 + 1 I fi?ﬁsts E:J.-Iéwt:ud E.rgﬁ:*ln:]::fﬁ:rﬁmh 0. Bripk::ngﬁau heel which pivots on the "
| ith packing under the centre stand, disconnect the & fiiaines bave bad exErRMe el HEH D T tha
| detachable portion of the rear guard (two rearmost bolts) - callax)  (Ussd when sheals; Hnings rake cover plate.
and also the rear-lamp connection.
Unscrew the knurled knob on the brake rod, depress speedo drive nut loose until the cable has been refitted
pedal to disconnect and remove the rear-chain connecting and both axle nuts have been tightened. |
link. ; Note.—To exclude water pack the speedo drive with
Unscrew the speedo cable gland nut and withdraw H.T.M.P. grease before refitting.
the cable. Slacken the nut securing the speedo drive,
then release the rear axle nuts. With a suitable spanner To Adjust Wheel Bearings
| En thﬂ hixﬂgf;ln l; 08 ﬂfraqju?tmg Egm’ 1pate th_E bocys Details given for earlier models apply to post-war
| ausing the wheel to move in forward position. v |
I -
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Brake-Shoe Adjustment

Details given on page 132 apply to models made from
1948 onwards. For earlier models the brake-lining wear
is taken up by changing the position of the thrust piece as
shown in Fig. 43.

W T e
SEHVICE
TROL KT

Fie. 44.—Service Toon Krr,

From left to right (top roe): Peg spanner for screwed cap (rear
legs). Hub adjusting ring spanner. Flywheel-separating tool.
Timing-side shaft locating tool. Split bush for oil-seal replacement,
(Second row): Valve-guide drift. Big-end lapping tool. Timing-
pinion withdrawing tool. (Third row) : Chain sprocket grip. Washer
for exhaust-valve positioning tool. Tappet-guide extractor. Guide
bush for rear-leg oil seal. Fork inner tube removing and refitting
tool. (Fourth row): Valve-guide positioning tool. Valve-spring
compressor, standard models. Frame-leg clamp for piston. (Fifth
row) : Secrrated ring spanner (rear legs). (Bottom): Flywheel nut
sprocket spanners and bar., 4

SPRING FRAMES 163

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
A.].S. members, a collective purchase of these tools
for loan is worthy of consideration. (Fig. 44.)

The use of the fork-tube draw bolts will facilitate front-
fork service.
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CHAPTER IX
COMPETITION AND RACING

"Y 'uE 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 measute
of success for a period of several years, including such
events as the Scottish Six Days and International Six
Days trials, and had the honour to represent this country
in the British teams on five separate occasions, and was
also a member of the winning team on two occasions.
Experienced trials riders will probably consider the in-
formation given to be very elementary, but possibly some
of the points mentioned will prove useful.

Riders who intend to take up trials seriously should
make reliability their keyword. It is a common occur-
rence for riders to retire in both trials and scrambles, due
to some part or parts of the machine and engine failing,
or falling off. Such circumstances, in a number of cases,
are due to lack of preparation, and not bad luck, which is
usually claimed. Some riders are inclined to pay too
much attention to the engine, in an endeavour to get
maximum power and highest speed. At the same time,
important details on the frame and transmission are
either overlooked or receive scanty attention. It follows
that systematic preparation is essential to ensure that the
machine and its fittings are reliable as far as possible.

Modern trials are now termed ° Sporting Trials ”,
and usually the time taken to cover the course is not

sertously taken into account. However, there are one or
104
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two exceptions. The rider should have time, during the
event, for instance, whilst waiting at the start of a section,
to check the rear-chain adjustment, inflate or deflate the
tyres as the occasion or type of section necessitates, and
give the machine a quick run over. A little oil on the
chain will help to save the ““ odd coppers * for replacing
the chain after short service. Factory-supported riders
do this, because their skill in riding and looking after the
machine gives them the best possible chance of success.
Attention of this kind is of vital importance in trials of the
long distance or 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 :—

o
[]

250-C.C.
GRS ¢

500-C.C.
g4 to58:1

Ln
ey
=+ Ll
[
=W
£33
-

Engine Clearances

Engines will run at a much higher temperature in trials
than they would on the open road. Therefore close
clearance between working parts is undesirable. If a
new cylinder and piston are fitted, or the cylinder 1s re-
bored, there should be an extra clearance over the standard
size, to the extent of o-oco1 in., which is usually effected by
enlargement of the cylinder bore. Tight valve-guides
will cause the valve to ** hang up "’ or stick in the guide
under these conditions,

High engine temperature will also affect the valve-
springs, which should be checked each time the cylinder-
head is removed. Inner spring has a ** free "’ length of
132 in. and the outer 2/ in. Fit new ones when they
have closed up } in. or more.
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Make sure the oil passages in the cylinder-head are
free when the cylinder-head has been cleaned out, by
squirting paraffin through the holes drilled in the head.

Valves and Valve-Guides

Do this also, when new guides have been fitted, to check
the alignment of the oil-holes in the guide. Valve-
guides should protrude outside the head to the extent of
4 in. for the inlet valve and £ in. for the exhaust valve.

Both valve-stems when issued by the makers are
chromium-plated on the stems. The object is to mini-
mise the possibility of the valve seizing or ** picking up
metal from the guides when the parts are first used. The
chrome deposit has a soapy-like surface and tends to
polish the internal diameter of the valve-guides.

Grind the valves to their respective seatings. The
350-c.c. valves are dissimilar in size, but on the 5oo-c.c.
models both valves are the same size, but made from
different material. It is essential that the valves for the
500-c.c. models are replaced correctly. These valves
are either marked by etching on the 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 is free from
abrupt changes in diameter; also see that the packing
piece registers with the inlet port in the cylinder-head.
To do this it may be necessary to either *“ flare out” or
chamfer the parts where they join, so that they are in
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complete register and match up—this will provide an
uninterrupted flow of gas, thus improving the volumetric
efficiency of the engine. As to the carburetter packing
piece, the aluminium type is preferable, although the
composition type will prevent heat from the head running
back to the carburetter, which is not-always desirable.

See that the valve end-caps are free to rotate on the valve-
stems, otherwise wear may take place, if contact with the
rocker is continually made with the cap in one particular
position.

The cylinder-head can now be put aside for assembly
later.

Piston
Next turn to the piston and theck 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 thé bore, when the ring-gap can be checked,
which should be o'co3 in. to o-004 in. for each 1 in. in
cylinder bore size.

Compression Plate

For ‘‘ plonking » tactics, a compression plate, obtain-
able from the makers, can be fitted between the cylinder
base and the crankcase. T'wo steel washers will have to be
fitted over the tappet guides, and under the bottom sealing
rings to account for the thickness of the compression
plate. These parts were a standard fitment on the Army
engines. A standard-type piston, using the compression
plate on the 350-c.c. engine, will reduce the compression
ratio from 6-3 to 5-8 to 1.

On the zo0o0-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 buretter is the same. On all civilian-type carburetters
59 to 7-24 to 1, (see Table of *“Special Fuels'' page there is a small ““ bleed ”” hole drilled in the body un::i::rn
177)- | neath the passage for the pilot adjusting screw. The

The cylinder barrel can now be fitted, with new

—— = : l_.--" l’.-“"mll r/""‘\‘ll
cylinder-base washers, rubber rings for the bottom of { ) (; _5::' \i’; >
the push-rod tubes and a new rocker-box gasket, used on -
the 1939 and present-day engines. s S /C@
Carburetter ff i : :

Before replacing the carburetter, take it to pieces and ?—
clean out the pilot passages (see Figs. 18 and 45); 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

reassembling the jet-block.

The illustration for the carburetter shows a hole drilled
in the carburetter 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 petrol taps when the
machine is parked on the stand.

All the tuning and care on the engine will be valueless
if the carburetter is not set properly, and the importance
of the pilot-jet is again stressed. If it is necessary to
screw home, or nearly home, the pilot regulating screw,
either the pilot orifice is small or there is an air-leak.
With the pilot working properly, it should be possible to
make the engine run unevenly or ‘‘ rich”’, by screwing
home the regulating screw,

Fig. 45 is a carburetter 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-

f | -‘/ﬁ-\',—
I"‘J?.—J / 1\.1_5 S

Fi1G. 45.—CARBURETTER JET BARREL OR CHOKE.

Showing pilot-, main-, and needle-jets. (1) Air tube. (2} Jet needle.
(3) Upper portion of the jet barrel or choke. (4) Mixing body. (5)
Flange. (6) Air balance passage (pilot by-pass). (7) Direction of
gas flow to inlet port of engine. (8) Pilot outlet (passage to inlet
port for mixture provided by pilot-jet). (9) and (10) Drain passage
for unvaporised petrol. (r1) Threaded hole, to accommodate pilot-
jet air adjusting screw, the far end of which communicates v:'at[h
the passages 8, 13 and 14. (12) Enlarged end of pilot-jet. This
is drilled in the jet barrel or choke. (13) Passage to conductair 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:
#his is drilled in the jet barrel, or choke, and 1ts lower end is below the
level of petrol in the float chamber. Suction on the pilot-jet causes
petrol to rise in this passage and pass through the pilot-jet. (15) Main-
jet.  (16) Needle-jet. (17) Lower (tapered) end of the jet taper®
needle. (18) Lower portion of the jet barrel, or choke. (19) Thread
for mixing chamber union nut. (20) Passage to conduct air to the
needle-jet well and also to the pilot-jet mixing chamber (W.D. type
only). (z21) Direction of main air flow through choke of carburetter.

il
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carburetter makers use this hole to prevent owners
completely closing off the air which passes over the pilot
passage. 'T'his small hole can be sealed if intelligent use
1s made of the regulating screw—this will give a full
control over the pilot adjustment. It should be explained
that the size of the pilot-jet is fixed and governed by the
size of the hole drilled in the jet-block. The action of the
regulating screw 1s 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 makmg 1
fine point on a match-stick. Start the engine and insert
the point of the match into the *“ bleed * hole, which will
cause the engine to run rich and unevenly with the regu-
lating screw in the closed position. The pilot acts as a
“ bridging " jet, and a weak place, or spot, will be evident
when the pilot is set on the weak side. A lot of time is
wasted on setting the carburetter by both experienced and
inexperienced riders, by permitting the engine to get too
hot whilst the carburetter is being set.

‘The following ** drill ” is recommended :—

(1) Check tappets.

(2) Plug points gap o-018 in. to o-0z0 in.

(3) Start ﬂnginc on stand.

(4) Retard ignition lever about one-eighth of its
movement.

(5) Let engine idle by closing back throttle.

If the pilot is correctly set, the slow running should be
positive. Retard the ignition lever fully, and the engine
should continue to idle at a slower speed. If the engine

‘\
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stops, re-start and re-set the regulating screw by screwing
in the screw slowly until the slow running is positive.
Snap open the throttle once or twice, and re-check for
slow running. The throttle-slide stop-screw will have
to be readjusted until the desired engine speed 1s 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 speed, 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 i1s actually in motion. It 1s
in these circumstances that time is wasted on this adjust-
ment, It should not be necessary to alter the main jet
size ; the only alteration that may be needed 1s to vary
the position of the taper needle. Usually (on civilian
models) this is secured in the second notch from the top
of the needle. For maximum power, if petrol consump-
tion is not taken into account, place the needle in the third
notch from the top.

Forks

Girder-type fork-links can be altered to either increase
or decrease the trail or castor action, by either increasing
or decreasing the length of the two bottom fork-links.
If alternative fork-links are made, they must be sound in
design and material for such a vital part of the machine.
The length of the fork-spring is important. When this
spring has closed up or decreased in length, the steering,
particularly at high speeds, will be affected. The links
should be out of parallel to the ground and highest at the
frame end. Packing pieces can be fitted on top of the
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fork-spring to raise the frame and keep the castor action
constant, also increase ground clearance.

The forks should be damped down by hand knob to
give a sluggish movement. If the damper is not efficient
a solution of powdered resin and methylated spirit (19, of
resin only) lightly brushed on the friction dises will
improve its efficiency. Ovality in the fork members can
be rectified by bushes fitted by the makers. It is rare
fot the spindles to wear if lubricated from time to time.

Mudguard and Tyre Clearance

In the case of a standard machine, the mudguard
clearance 1s 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. ¥ 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 24 in. to 3 in. is ample for the
rear mudguard. Shortening the rear guard will cause
mud to be thrown over the rider’s back, and will make
the machine generally dirty; do not shorten the guard
unduly. In passing, it may be mentioned that the exten-
sion on the rear chain-guard is important. Mud can be
carried by the tyre until it piles up at the chain-stays and
will be forced into the front chain-case, where the gearbox
mainshaft enters the case. The aperture for the dyno.
shaft (if dyno. is removed) can be sealed by using another
chain-case inspection cap in this position.

Waterproofing

The best known medium for keeping water off the
H.T. point of the magneto is undoubtedly plasticine.

COMPETITION AND RACING 1yl e

Apply this material copiously round the brush-holder, to
completely cover the brush-holder and H.'I'. 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 1s finished.

Insulating tape, completely covering the porcelain of
the sparking-plug, also the brass terminal on the IL.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. Note.—K.L.G. plug WF .70 is waterproof.

Water can enter the engine via the crankcase release
in a water-splash. A piece of petrol-proof tube joined to
the release pipe and carried up on to the seat-tube of the
frame will help. Use a little jointing compound to stick
the rubber tube on to the copper pipe. If the H.'T. cable
is held to the frame by metal clips, discard these and use
insulating tape. When water-splashes are not included
in the course the rubber tube can be directed on to the rear
chain for lubrication. Insulation on the H.T. cable can
break down and cause the engine to cut out on heavy load.

Control Cables

The benefit of well-lubricated control cables can be
appreciated by experience. It is important that at least
the throttle and clutch cables 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 1s moved, a bending action on the
cable will occur. This causes the cable to fray and
eventually fail.
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SCRAMBLES AND GRASS-TRACK MACHINES

Riders wusually 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
problem on certain scramble courses. It is most unlikely
that riders will go to the trouble of exchanging the main

[——

x%xm\

Fi1G. 46.—CHECKING CONNECTING-ROD ALIGNMENT
Usme OLp CyYLINDER.
gear and layshaft pinion mentioned in the paragraph
dealing with the gearbox.

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 table ** Special
Fuels ).

Other special parts are not available, but with good
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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 efficiency,
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 1y in. and up
to 1} in. for the 500 c.c. O.H.V. The size of inlet valve is
limited by its proximity to the cylinder barrel. Obviously
the inlet port should match up with carburetter bore with
a perfect flow tube devoid of abrupt changes in diameter.

Valve lift can be also increased by reducing the base
circle of each cam by 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
riders have used a megaphone 14 in. long 4 in. throat
diameter with beneficial results. A sparking plug with
a high heat factor is essential when engine efficiency has
been increased.

Note.—High-lift cams are used on competition models
for 1951, and these can be fitted to earlier type engines.

Early-type Cam. Latest-type Cam.

——-

Inlet valve opens 20° | Inlet valve opens 32° |
B.T.D.C. _ i o ] b \

Inlet wvalve closes 67° | Inlet walve closes 63°
A.B.D.C, A.B.D.C,

Readings taken with o016 in. tappet clearance.

!'II
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T'o maintain engine efficiency, valve-springs should be
exchanged, say, after every three to four meetings, purely
as a precautionary measure.

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 eylinder and head.

These new parts cannot be fitted to earlier models on
account of the crankcase drilling for cylinder studs.

This engine is ideal for scrambles or short circuit
racing and, with high-compression piston fitted, normal
compression ratios are identical to standard engines.

A ground joint for the cylinder and the head in place of
the normal gasket is used. '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.

Setting the Main Jet

With an open exhaust pipe the standard jet will have
to be increased, apart from the increase in compression
ratio. Start with a larger jet—say, 170 for the 350 c.c.
—and test for the best jet size. The best indication of
the correct jet size is the condition of the sparking-plug
points. Riders who can, without breaking the law, drive
their machines with an open exhaust pipe for some dis-
tance can arrive at the correct jet size by driving the
machine flat out for about { mile and then shut the
throttle sharply to avoid engine idling, then look at the
plug points. A white colour indicates weak mixture, a
dark or sooty colour is due to “‘ rich” mixture, and the
tester should aim for the points to be a brown or chocolate
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colour. The engine is usually fastest with a small jet, but
not for long if driven at full throttle for any length of time.

TABLE OF SPECIAL: FUELS

Compression Ratio. | Fuel.

3s0-c.c. O.HNV. 95 —1 | Methanol 60%;, Benzole
20Y%,, Yool 2095

a - el —1 Petrol 85 octane

= O.H.-C. 845=1 Petrol 72 octane

12 3 90 —I Petrol 8o octane

s £ 10°75—1 Petrol 50%, Benzole 50%;,

i . 130 —1 | Methanol go%, Benzole 10%,
soo-c.c. O.H.V. 724-1 Pool qa‘f—,-,.,}ﬂun:-:nle 1095 :

- e 80 —I Petrol 509, Benzole 509, |
1

Note.—For higher ratios on O.H.V. models use methanol
go per cent., benzole 10 per cent.

When using methanol-base fuels the main jet must be
increased by 1oo-150 per cent. of the petrol jet size. In
addition, the needle jet must also be opened out to
o-113 1n. for O.H.V. engines and o-120 in. for O.H.C.
engines.

RECOMMENDED SPARKING-PLUGS

18-mm. type: K.L.G. M.8a: K.L.G. 356, -

14-mm. type: K.L.G. F.70; K.L.G. 583.

If the cylinder barrel is reduced in overall length to
increase the compression ratio, the permissible reduction
in length will have little benefit as regards acceleration
and maximum speed. Do not discard the head gasket,
with the same object in mind. There should be at least
3 mm. extra movement on the valves, when at full lift,
before contact with the piston crown is made. 'This has
been allowed for, with use of the special pistons, and is
mentioned in the event of the cylinder being shortened

and the standard piston retained.
' |

s
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Steering

The normal steering-head angle is 61 degrees. Com-
petition models use an angle of 63 degrees. This is
accomplished by setting the frame tubes, and is best done
by the makers.

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

With teledraulic forks it is possible for the two centre
tubes to turn in their housings after a fall, or bad skid.
‘Wheel alignment can be restored by releasing the two
top bolts securing the fork inner tubes, also the two nuts
on the fork crown, which clamp the tubes. By gripping
the front wheel with both knees astride the wheel,
the handlebars can be turned to the required direction to
restore the fork tubes to their original position. The
wheel alignment should then be checked.

Checking Wheel Alignment

Use a long wooden batten with a straight edge placed
along the rear tyre edge; move the rear wheel in the
required direction so that the batten makes contact with
both the front and rear tyre edges at the same time.
Make allowance if a larger tyre is used on the rear wheel
and see that the gap for the front wheel is equal and
parallel.

in the AJS/Matchless Egroups - do not resell
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To be successful the machine must be reliable—pay
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
chains, which will loosen after the oil has been squashed
out of the rollers. Small points ofsthis kind all help for
a trouble-free ride.

L4
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| ESPITE the seemingly inaccessable position of the g% | E F el -
. 3 ! i = = =
dynamo, it can be removed quite easily if the 1 : v A 3 23 : ¥% =
- ! 3 : ¢ O il = =t
| following revised instructions are used :— o3 % I = F e -
| ; 4 = =
| (1) Take away front portion of chaincase. ot | wE E
(2) Remove circlip, lock washer and nut for :E E % 25 > E
Lt Lk L L =
armature shaft. 5 ey L s I
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Fic. 47.—MAGNETO AND DynNamo Sprocker ReEmovar TooL ‘% %
=
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(3) Release the nut for the armature, see special oL z B
. . . 2s T T - s
instructions, page 133, insert wedge (Fig. 47) between £ F3 a 83 < &
dynamo sprocket and dynamo body. A sharp tap on 5 s % A =
. i T 7 = b=
end of wedge will dislodge sprocket without damage., &3 48 = %DL
= [}
(4) Remove nut for bottom gearbox bolt (left ok © R ._ B h
side) slack off nut for top gearbox bolt, é ] < g8 K
. . : y g ek K
(5) Pull out bottom bolt (see it clears oil pipe), - 52

the gearbox can now be pulled backwards to allow
the dynamo to be withdrawn after loosening clamp

bolt and the two cables attached to dvnamo end cover.
180
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- To Re-fit Dynamo

Reverse the procedure given for removal. The follow-
ing precautions should be noted :—

(1) Make sure the dynamo sprocket lock-washer
and circlip are correctly fitted,

(2) Clean both edges of chain-case and apply a line
of jointing compound.

(3) Allow jointing compound to ““set” after band
is fitted, before oil is poured into chain-case, to prevent
leakage.

Note.—Before attempting to remove the dynamo, 1f
charge rate is unsatisfactory, first make sure the fault does
not lie with either the voltage control unit or cut-out.

Electrical Equipment

Machines having magneto 1gnition are fitted with Lucas
electrical equipment. Those having coil ignition have
Miller equipment.

On all recent models, the dynamo charge rate is auto-
matically controlled by a constant voltage unit. This
unit functions when the voltage generated by the dynamo
rises above 73 to 7-5 volts and then, with a fully charged
battery and under ““no load " conditions, only a small
current flows through the charging system. As the load
is switched on, the dynamo output is increased to meet the
demand. Therefore, it is only when the battery is in a
run down condition during daylight running that the
ammeter will show a high charging rate, when a charge rate
as high as from 5 to 6 amps. may be recorded. Under
normal conditions, the charge rate is between 2 and 4
amps., according to the state of the battery.

This constant voltage system is designed to maintain a
fully charged battery without the risk of overcharging,
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once so commonly experienced with lighting sets having
only switch charging control.
All the wiring is the single-pole type, the frame of the
machine being used for the negative or earth return.
Except on competition, ex-W.D. and post-war models,
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the main lighting switch is located in the panel mounted ‘The regulator causes the dynamo to give an output
on top of the petrol tank. On competition models it is which varies according to the load on the battery and its
located in the back of the headlamp. state of charge.

When the battery is discharged, the dynamo gives high
output, so that the battery receives a quick recharge which
brings it back to its normal state in the minimum possible
time. On the other hand, if the battery is fully charged,
b v of i the dynamo is arranged to give only a trickle charge which

PARDL BDNTID Ons el ali, Adam

Regulator and Cut-out

The voltage control unit consists of a regulator which is
mounted together with the cut-out.
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is sufficient to keep it in good condition without the be removed from their holders when the spring lever is
possibility of causing damage to the battery by over- held aside. They should slide freely in their holders and
charging. In addition to controlling output of the dynamo make good contact with the commutator. If the brushes
according to the condition of the battery, the regulator are dirty or greasy, clean them with a cloth moistened with
provides for an increase of output to balance current ' X
taken by the lamps or other accessories whenever they are TAIL AMMETER)
switched on. {o—on
This compensated voltage control (C.V.C.) system 4{
ensures the battery is charged, even during the winter, '
and it eliminates the danger of a discharged battery. 15 — |HieNiTion
Should the battery become disconnected, or is removed, T i
the machine may still be used without fear of damage to W
the electrical equipment. 24 3 y
The cut-out is an automatic switch which prevents the &
discharge of the battery when the dynamo is stationary.
Its contacts close when the dynamo voltage rises above
that of the battery, as the engine speed rises, and open [_1} e
when the speed drops and the voltage falls below that of T T T R e
the battery. HOLDER
The cut-out is incorporated with the voltage control
regulator and the complete assembly is located on the ' i @
back of the oil tank, behind the battery. (Except on 2 "’L‘SEDE%LE;
Models 2z and 2A, on which it is secured to the side of the E E
battery carrier.) ™ oNmioy  SONDENSER
=UiL BREAKER
Attention to Dynamo g
| The dynamo on C.V.C. systems is fitted with two
| brushes; the positive is insulated and the negative is |
| earthed. F REGURED T
Before removing the dynamo cover for any reason, dis- T—l"'
connect the positive wire from the battery, otherwise there =
1s a danger of reversing the polarity of the dynamo or 4_'3 s
short circuiting the battery, either of which might cause AL S

ser{g:} 2 f:ama‘;%? . Fic. 54—Wimine DiacraM For MiLLER CHaRGING, LIGHTING
ccasionally examine the dynamo brushes. They can anp Corr Ienrrion Equipment (T'Hmo Brusa Dywamo).




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

160 A.].5. MOTOR CYCLES

petrol. Replace the brushes in their original position.
After long service, when the brushes have become so
worn that they will not bear properly on the commutator
they should be replaced with new.
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Keep the commutator clean and free from oil, The
best method of cleaning without disconnecting any leads
(wires), is to remove one of the brushes from its holder
and, inserting in its place a soft duster, hold the duster,
by means of a suitably shaped piece of wood, against the
surface of the commutator, at the same time turning
the engine so as to rotate the armature.

A magdyno unit is fitted to Models 2 and 2A. Thisisa
combined magneto and dynamo, and both are self-con-
tained units. The magneto portion forms the base part
and takes the drive from the engine camshaft chain and
the dynamo is secured to it by a strap and screws, and is
driven from the magneto armature shaft by a train of
gears,

Magneto Maintenance

Occasionally remove the high-tension pick-up, remove
the carbon brush and spring that slide in the brass-lined
sleeve of the pick-up, and, with petrol and rag, clean
away all traces of oil and carbon dust. Then clean the
slip ring, which is on the end of the magneto armature
and on which the carbon brush presses. The best way
of doing this is to take an ordinary lead pencil and, on
the unsharpened end, wrap one or two folds of a soft
duster, 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,

Then replace the carbon brush and spring in the pick-
up and fix the pick-up to the magneto. Take the oppor-
tunity of examining the high-tension cable, and if it
appears perished, denoted by the surface being covered
by a multiplicity of small cracks, it is advisable to replace
with new.




This document was created for free distributi

102 A.J.S. MOTOR CYCLES

Magneto Contact Breaker

About every three months, remove the contact-breaker
cover and examine the contacts.  On the face-cam type
one contact point is mounted on the 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 them
with a rag moistened 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. and 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 point and screwing the
point inwards, to increase the gap, or outwards, to de-
crease it. Then tighten the lock-nut and recheck the
gap.

On Models 2 and 2A, the magdyno has a rotating type
of contact breaker. One contact point is mounted on
the end of a steel rocker-arm and the other, shich is
adjustable, is screwed into a brass block in the centre of
the contact breaker. To decrease the gap between the
points this adjustable point is unscrewed and vice versa
to increase the gap.

On this type of contact breaker it is essential the
rocker-arm 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, and the

fibre bush mounted in the rocker-arm, with rag moistened
with petrol, and lubricate the pin with an extremely minute

T
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quantity of vaseline, finally replacing the arm, the spring
blade and tightening the two spring-retaining screws.

Coil Ignition Contact Breaker

On models equipped with coil ignition, the contact
breaker is mounted in an aluminium housing that is an
integral part of the timing-gear cover on the crankcase.

One contact point is mounted on the end of a steel
rocker-arm, the other, which is adjustable, is screwed into

‘a bracket in the centre of the contact breaker. 'This

point is locked in position by a nut. ]

Check the gap between the points by turning the engine
till both points are separated and measure the gap.
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
the lock-nut on the adjustable point and screwing this
point inwards, to increase the gap, or outwards, to de-
crease it. Then tighten the lock-nut and recheck the gap.

The interior of the aluminium housing should be kept
clean of oil and this can best be done by applying a little
petrol with a brush.

Sparking-plugs

All models made prior to 1938, excepting O.H.C.
models, were fitted with 18-mm. plugs. From then on-
wards, 14-mm. plugs were used.

1931 to 1937. O.H.V.Models . Lodge H. 1. type.

1931 to 1937. S.V.Models . . Lodge'l.5. 3. type.

1038 to 1939. O.H.V. Models . Lodge H. 14 or H. 14 type.
1938 to 1939. S.V.Models . . LodgeC. 14 type.

1939 to 1949. O.H.V. Models . Lodge H. 14 type.

Normal plug gaps—o°018 in.—o'020 in.

If the plug points are set too closely there will be a
N
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tendency to misfire, and this may be accompanied by

explosions in the silences. j
1f the plug points are set too far apart, starting will be

difficult and, in any case, an undue strain will be placed

on tl}e *msulatu:m of the magneto armature, or, in the case
of coil 1gnition, on the coil.

YEAR OF A.J.S. MODELS

If doubt exists as to the model or year of manufacture, the

makers will confirm the madel if the complete engine and fram

numbers, with all letters and figures that may precede the actu T
numbers, are given with the enquiry. Cases are known thz:]
the cubic capacity of the engine has been shown incorrectly ;

the registration book. It is possible to determine the Eﬁ:: EE
manufacture of models introduced in 1935 and onwards TslI']:: r the
two figures that precede the engine serial number. i:-'m:: ex-

ample, 35 /12 would indicate a 1 s 3
a model of the same year of 350 EE;:E model of 250 c.c. and 35/26

l
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GEAR RATIOS5—MODEL 7R

Top-gear Ratio.

Engine Sprocket. Rear-wheel

Sprocket.
22 Teeth 56 Teeth 508
21 1) 54 T 5"1*1'-
22 4y 57 518
21 1 . 55 T 524
2L 5 56 . 5:33
20 L} 54 B 5'4ﬂ
2l # ¥ 5? ¥ 5"1"3
20 31 L L} e | 5°50
20 i3 5'5 31 I SL'E"':"
19 " 54 ’ | 5'58

Intermediate ratios 1948 /9 gearbox : 1936, 135, 1°136, 1-1.
Intermediate ratios 1950: 1:87, 1°35, 109, I-1.

¥ Standard sprockets.

TWIN-CYLINDER GEAR RATIOS

= P S |
Engine st z2nd 3rd ‘Top |
Sprocket. Gear. | Gear. Gear. Gear. |

|

19 Teeth 147 97 70 575
Tl 140 g2 b7 525 |
AT 134 88 64 5'0 |
Internal ratios 267 |.\ix:76 128 | I-1 ‘

* Standard sprockets for Twin Models.
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GEAR RATIOS—MODELS 16M, 16S. 18S
Engine st | 2nd rd T
Sprockeg, Gear, Gear, Gjear. G&[;I:'.
|
15 Teeth 18:69 12°32 8-96 70
1 S 175 11'54 530 6:56
IE wo, 1644 10°84 7-88 6:16
s, 15'57 10°20 747 583
19 140 96 70 5'49
20 i 1401 924 672 e 1
3 SR 13'35 58 6-4 50"
Intema_l ratios | 267 |' 176 1-28 I-1

* Standard sprocket for 16M, 168,
T Standard sprocket for 188,

GEAR RATIOS—MODELS 16C, 18C

* Standard sprocket for 16C.
T Standard sprocket for 18C.

Note.—Gear ratio chart Ir
CB i chart applies dfsu to

Engine 1t 2nd d [0

Sprocket. Gear, Gear, ('.?—:rar. GEEE.IF:.
15 Teath 22°12 14-63 8-0h 70
¢ 2072 1371 8:30 6:56
7 iy A 15 . 19°46 12:87 7-88 616
E e | 18-44 12-20 47 5:83
IO TS, 1734 1147 7'0 549
205 s | 16-50 1097 672 525
- Nl 158 10°45 . | 64 50
Internal ratios 316 209 1:28 1-1

|

pre-war Models using
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TECHNICAL DATA
1045/ | 1945/ | 1945] | 1945/ | 1946/ | 1946/
16 18, T6C. S 163, T8
Bore, m.im. 6 Ba'g 4 Ea'g fig Bars
Stroke, m.m, 93 93 93 93 93 93
Capacity, c.c. 347 494 347 498 347 495
B.H.P. @ B.P.M. accept- | 16 @ 23 (& 16 &) 23 16 @) 2y
ance £hHon £400 5600 5400 s6o0 | §400
Compression ratio 635 G0 G35 G-o G35 | 60
Valve timing All models use o016 6 tappet clearance
Inlet opens B.T.D.C. 32° 32" a® 32 32° qz°
Inlet closes A B.IDLC. f3° 63" 63” 63* 63" 63" |
Exhaust opens 65" fi5 " 65 T 6" 65
B.T.D.C.
Exhanst closes 30" 30° 30° 30° qao” 30°
A.B.D.C, 2 ,
Ignition before T.D.C., 1 s T e | T <8
. full :ul"i':mm : il metaea
La t glearance, engine All models nil ciearance
Eaﬁ Set with piston on T.D.C, firing stroke
Carburettor, bore slze ° 1 I Ik | 1 I
Main jet 150 150 150 180 .?u |  IBo
=lide B/4 20 /4 64 20//4 64 'l zgm
Neadle position 3 a 2 4 Fr ||
Noedle jat 400 |L2geoy6 | 406z 20076 4=m:i: :I;: n;.u_'i
Needle [ 29 i z
Cylinder size arrRoy | ‘geago | aTIBY | 3-2%0 | 2:71By | 3° :w
Tolerancd <-0-0005
— OO0
K.L.G. sparking plug Fia FEo Fio FEo Fio FBo
Magneto contact gap All ootz
Gear-box lubricant 1] pints light grease
Front fork fiuid, 5.AE. All 6§ ozs.

20
Rear frame fluid, S.AE.
20

Petrol tank ° capacity,
pints

Petrol tank reserve, pints
0l tank capacity, pints

Top. of skirt, piston
i1ml}ter

11:31 skirt, . mean
nmelur

size

diameter
Gudgeon-pin size

Connecting-rod  length,
centres

Bottom of skirt, mean |

Bottom of skirt, piston |

Spring frame models only

All 24 pints

All & pints
All 4 pints
All gs0 oic. 27132

All 500 ¢.c. 32435
All 350 c.c. 27143
All soo c.o. 32446

— OO I0
All models § — 00013

All 78

(All dimensions are in inches unless otherwise indicated.)

-
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TECHNICAL DATA TECHNICAL DATA

1046/ | 3046/ | 10a%/ | 1047 1 x 1948) | 1048/ | 1048/ | 7048 | To949f | 1949/
- - 6 i 18C. | zebeilianl | eazisl o 160, | 18 | x6C. | 28C. .| zEM. | ‘3.
]sjﬁfﬁem'm' o9 Bac§ B9 Bas g Ba:g Bore, m.m. ' fig Ba-s g Bars 64 82'5
c,.},m;l? e 32}3: ‘gg 33; gg 93 93 qtmk:l. T3, XN, 93 9;:.: 9.; gg 39; 3%1
4 ] 4 i acity, cue. 345 49 34 44 4 4
L. @ R.P.MC accept- 6@ ﬂﬂé}w 6@ (3@ | xo @0 i BHP o 5P, accept- £@ | 3@ | 160 |30 | 6@ | 3@
SE00 5400 Goo oo ance I %400 5 5400 g6o0 | S400
%ﬁﬁres&[m ratio 35 635 Y 6o ".f:,. 15 5&‘.5 Compression ratio ?:1-35 firo 635 60 635 b0
Tnlet opans-B.T.D.C. A All mu:inl.s nsa uu-mﬁ tapEﬂ clearance Valve timing All models use o016 LapEeL Llr::Lr:mm :
Tnlst Ao ;LH‘D s %zu g:ﬂ 32’ 32" 3;»: 327 Inlet opens B.T.D.C: 3_:: 3:: 3:: | 32° I 32"
Bxhniigt 3 3 53‘ b3 63 63° Inlet closes A.B.D.C. 63 i3 63 Elj. b3" ﬁj.:
BT ?} EPUU-E 11 65 G5 i5® 65° 65° . Lxﬁ:}fuﬁ Ep.gm 65 fig® 65" 65" 65" 65
ETaﬁlﬂ gﬂﬁﬁ 397 30° 30" 30° 30 30" hxhaﬁl!i;%mm Sl 5 i oy ¥ 'R
A
Igl::[_llilhm-:.ml:ﬁ[ﬁ:m LINC:, A v | & i & & Ignﬁirﬁund betore T.D.C. . 1t 15 e 1 i
- advanco
TJPP‘E‘ alearance, engine _All models nil clearance Tappet clearance, engine All models nil clearance T
S e o et ! Set Iﬂ-&lh pision on T,IJ.% firing stroke s Cﬂctl; d Bk Set w!l;ll:t 1::15 ton on T, E‘; firing stroke A
b R 1 1 1 rburettor, bore size I 1 1 H 1
.%{E?dL: jet 150 180 150 180 150 ::Hff: \ Main jet ' 150 180 I50 180 150 180
Needle position 'E';r“ 25;"" B4 29/4 6/4 204 ?;llilil il ﬁ.4 204 6/4 29/4 (JFt 29_-'-5
- 2 = = MNeedle position 2 = < 3
"‘il'u-dJ: Jet 4‘?551 :g;ug,‘.-‘ﬁ | 4 --:EIE-: 20076 41:%51 29076 ﬂeedl.te E:'Ir_ 4-13&: 20 -070 .4-LEI|51 2g-070 y%ﬁ: 20" ﬂ'}‘ﬁ
Cylinder size : o 29 : 29 D 4 et 8 [0 e | =
Toletaiicn +ﬂ- I 27187 | 3:250 | 27187 | 3250 | 2-718% | s-2%0 %;;}erjﬁif:zlnu L 27387 | 3250 | 27187 | 3ase | @7187 | 3aso |
00005 .
— 00005
K.L.G. EP'“'}HIIH ]J]I.IE Féo | Fla | Flo FEo Fio FBa . LG 5I_|-a'|_-];_li_1:|g p'ju!: F&o FBg | F8o Fha FBo Fio
Magneto contact gap All o012 I Magneto contact gap All oro12
Gear-box lubricant 1§ pints light grease Gear-box lnbricant 1 pint engine ofl
o i g s All 6} ozs. Front fork fluid, S.A.E. All 10 ozs,
20
Rfs:;r frame fluid, S.A.E, Spring frame models only Rear frame fluid, 5.A.E. Spring frame models only
20
PE;E"L tank capacity, All 24 pints Petrol tank capacity, All 24 pints
pints
P’f‘t"": tank reserve, pints All 4 pints Petrol tank reserve, pints All 4 pints
il tank capacity, pints All 4 pints 0il t:u:nl-r. capacity, pints All 4 pints
Tn(ﬂmmﬂgtn:klrh piston All 350 c.c. 2+7132 T{E,u. skirt, piston All 350:e.c, 27176
mgtﬂr -
Tﬂ£ of skirt, mean All 500 o.o. 324 i | ;
i : os 33 Tn':l-p-ll gkirt, mean | All 500 c.2. 32400
ameter
amcl:r
H{;ﬁﬁm of skirt, piston All 350 c.c. 2-7133 Bottom of skirt, piston All 350 c.c. 27180
size '
H‘:&lt;r;ngt:: R All 500 c.c. 3-2446 Bottom of skirt, mean All 500 c.c. 32494
, diameter
Gud - i . - ! -
N gy FIT.I BLzo ATl todels i :2-33;; Gudgeon-pin size All models § :E-gg:;
Connecting-rod  length, All 71 All 63 ’ Connecting-rod  length, All 63
centres centres ;
sl r "
(Al dimensions are in imches unless otherwise indicated.) r (Al dimensions are in inches wnless stherwisé indicated,)
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| i
. TECHNICAL DATA
| TECHNICAL DATA
1l . | =]
| | Gae THE. il 195045 | 1950/51 | 1950/51 | 1950/51 :
g ey IS5 vi e ; 1948/ 1949/ | 1950/51 | 1049/ | 1950[51
Bore, m.m, fi fa- | = | TR, 7. 7R. Twin, I'win.
Stroke, m.m. 92 25 G Ea's g Bag I 24 hias 34
Capacity, c.c. 147 gg 93 93 83 93 ' Bore, m.m. i 74 | 74 74 66 G
H-.E.P, @ R.P.M. accept- | 16 @ '-I.'; 347 | 498 347 494 Stroke, m.m 81 Br Bz 728 72§
ance i3 5600 _1,31r:-|;1| Jf,r:;.;.% 3@ | 166 33@ Capacity, c.c. 348 | 348 348 498 . 498
Compression ratio 6'35 6o . 3400 | 5600 | sg00 B.H.P. @ R.P.M. accept- | © 31 @ 31 (@ 33 @ 30 & 30 @
Valve timing All models x:;clg-ulﬁ tfjﬁh*t -:'[l‘fl]:iir SR ance ; {7000 7000 | .'-"'-:‘-‘ﬂ:"' | Fooo fo00
e e || | e i e e Valve fntg. s T O Wt ik
' Exbaust opens | g3* | g3 <l (-~ ol R Tniet opens B.T.D.C. 6* | 63 63° gs*t | fan
| . B.T.D.C. 3 '3 53 6s° | 65 Inlet closes A.B.D.C. o R 73° b b5°
LI;EHLL% E’lﬂﬁﬁ e 3o 30" 3o0° 30" 30° Exhanst opans P2 | 02" 62~ 65° Ly
.B.D.C. - B.T.D.C. il
lgli_mi'rl.{rrr:l.Li before T.D.C., 4 4 ! 1 } i Fﬁlw% E}E‘.—'-E'Fr A D I T 35° 35"
il advance - s - B LhA, i
i lﬂcpﬂﬁt e Isu i ]ﬂtll'm'ﬂm'rr e mon I Ig?jlri.il?d-.*]ﬁ?:n T 49 R 1' A% 1"11" E-El“ :
st with pist T ir i .
Ef“u‘lbu_rcttun Bore size I | Ty E : D,;E;" firing ﬁimk“ ) 1ﬂ1:'1J'=t1T-l:1tnrﬂnnL'. engine |
Al jet ; ) |
Slide : E.Sl'? i::: :is-'q A ? Lk IEF‘ Tnled | 0005 | 0°00 5§ 000§ | oeoob oo
E:wgltr position 3 el j"' 2':"2'4 53':4 I Exhaust | o014 | o014 0°0T 4 oonh asonh
MNeedle jat ; sy ; . 2 ; 4 L 1 5lza I | 1 I I
Neate | 400 | 29276 | 4 | agrs | odat | api Gevmiie bomm | |G| R
Cylinder siza gesr = [, i 29 Slide ' il 4 | 4 6/3 | Gl
Talerance -+o-o005 7197 | 34250 | 27187 | 3280 | 27187 | 3-z3s%a E;'-*"ﬂ{"' jot 109 100 104 4-%'51 4'%51
— OOO05 Meedle T = [
L arki z . . g q | IER 7
SrC maneni | o | w0 | v | Ao | ss0 | rmas IR AT T IR e
Magnato contact gap All oorg (3ear-box lubricant 1 pint enging ol
Gear-box lubricant r pint engine oll Frfgtt fork fluid, S5.A.E. 83 ozs, : 10 OIS,
Fr:;“ fork flid, 5. AE. All 10 ozs. Rear frame. fluid, S.AE. 1] ozs, | 13 ozs,
| 0 !
H{:jr B ES Epﬂan- = B : ] IJMT{'L tank capacity, 3 | +3 | ¥ 3 i 1
madels only " pin 2 | 2 : 32
; ; : Petrol tank reserve, pints e e - 4 4
Patfms tank capacity, All'zy pints All 18 pints 0il tank capacity, mEltE B B g 4 | 4
P . anf of . skirt, piston | I
Petrol tank reserve, pints All 4 pints 5 iarnn{ter o 2904 2rg04 204 25076 25076
: . : ) Le] SHICL, IMean i
Otl tank eapacity, pints All 4 pints lE'lE'[['LL'.il."r : . - Ly i | zsqras | 25g7as
Top of skirt, piston All SR Bottom of skict, piston | |
rfl'r-rnutur Al 350 eIt sizo 2505 2-0a5 2905 2-508y 2508y
Ta of | skirt Bottom of skict, mean | |
dlamhgssr b B All 500 ¢,6, 32490 dinmeter 250765 | 250763
Gudgeon-pin size oBys o878 o875 7408 07498
Bottom of skirt, piston All 350 0.0, 2728 Connecting-rod  length,
size : €, 2r7180 . centres 6375 6375 6:375 575 375
Bottom of skirt, mean All :
: 500 0.0, 32404 .
diametar * Oiptano 72, T With o1z tappet clearance,
Gudgeon-pin size S, (Al dimensions are in inches unless otherwise tndicated.)
All models £ Blonss
Connecting-rod  length !
T i 6ty All 63 :
(Al dimensions are in trches inless olermwine fﬂdllcﬂi'.hf,;l
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Rocker-axle sleeve
Camshaft axle
Small-end bush
Flywheel end float
Flywheel diameter

Balance factor
Total rotating weight

Reciprocating weirht
Balance weight

Exhaust pipe

Wheel base

Head angle

Trail

Valve spring, free length
inner :

Valve spring, free length
outer

Valwve lift

Valve-seat angle {all en-
Eines)

Push-rod, ovérall length

Yalve guide (inlet)

Protrusion (exhaust)

Valve stem (inlet)

Diameter {exhaust)

Crank-pin diameter

Crank-pin rollers

Connecting-rod
diametar

Timing-side bush

sloavo

Diriving-side shaft

high limit o6z235
All o limit o-6230

— O00IZ%
All & = BiootTe

-+ 000080
Al —n--:m-ni:',,

2 All orozs maximum
With shock absorber spring removed

All 320 2% % 1098
All 500 7§ x 1156

All 6595
All 350 B43'3 grme,
All 500 By3r3 grms,

All 350 4o7-4 grme,
All 500 8732 grms,

All 350 1 Ib. 4 ozs. 9} grms, (one fiywheel)
All 500 1 Ib. 6 ozs. 8} grms, (one fiywheel)

Gest length (open) all 48

All 53
All 63°
All 23
14 Iﬂ- I 1 | 14 1
24 24 | a4 | 2% 24
A, ey e
45 /T R L i 45"
944 g1l 9 dy 0y g4}
TR
i #

All ©:3730 high limit and o-3720 low limit
All o-3715 high limit and 03703 low limit
All 1:20375 high limit and 1-20350 low limit
All pe250 » p-az50 (30 off)

All 1-7oqo0 high lmit and 1-70375 low limit

All § f'ljg:g”““

All 1-0002 high limit and o-ggg% low limit

——

——

(AN dimensions are in ::l.:.irg; unless othenwise indicated.)

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

Flywheel diameter
Balanee factor

Total rotating weight
Reciprocating welght
Balance weight

Exhaust pipe
Wheel base
Head angle
Trail «

‘alve spring, free length
inner
Valve spring, free length
ouber
Valve lift
Valve-seat angla (all en-

gines
Push-rod, overall lemgth

‘-’alv:lﬂtdz {inlet)

Prot n [exhaust)
Valve stemn {inlet)
Diameter (exbhaust) -
Crank-pin diameter
Crank-pin rollers

Connsating-rod
tinmatoer

Timing-side bush

sleayio

Driving-side shait

) 1945/ 1945/ 1945/ 1945/ 1046/ | 1046/ | 1946/ 1046/ 1047/ 1947 | 1947/ 1947/
oM, | 160, 18, | z8C | I6M. | 15C. | z8.° | zec. | xeM. | z6C. | 38 | 8C
s p— = | =
Timing-side shaft dia- ' \ AL ) = ] - I ;
Timing-side shaft dia- . — 0020
meter All} — 00025 meter Allg — 00025
Rocker-axle bush All § H0o00073 Rocker-axle bush AJ] g H000075
—ﬂ'l:ll'.lﬂjﬂ E —D'Dﬂﬂjﬂ
':-Nl'l:_-ahilft hush -HH !: J.'ﬂ'mﬂlﬁ l:-'d.l:llhhnit |.11.:|5t|. _E_ﬁ.mnj
ALY Z 50005 All% _ o-0005

Al high limit o-6235
9 low limit 06230

— D OIS
All § s

an g tomoose

All proz5 maximum
With shock absorber spring removed

All 350 7f ¥ 1058

All soo 7] ¥ 1150
All 655%;,

All 350 843-3 grms.
All o0 B43+3 grins.

All 350 4974 grms.
All oo G732 grms,

All 350 1 1b. 4 ozs. o} grms. (one dywheel)
All 500 1 Ib, 6 ozs, 8¢ grms, (one Sywheel)

Best léngth (open) all ¢8

All 53

All 637

All 2§
i i i 14 1
2y 29 29 24 21
! T T fir_ ¥
45" 45" 45" 45 45

Bk 9 gid o1l o ol

SR oM B

All o*3730 high limit and o-3720 low limit
All.o-3715 high limit and o-3705 low Limit

All 1-2037% high limit and 1-20350 low limit

All o=z250 * 0250 (30 off)

All 1-7o400 high limit and 1-70375 low limit

L 0007 S
AllE 400

All 1-0002 high limit and oggoy low limit

(Al dimensions are in inches unfQh otherwise indicated.)
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|
1045/ | 1548/ 1948/

Ig448)
TH.

I949/
16M,

Timing-side shaft dia-
meter
Rocker-axle bush
Camshaft bush
Rocker-axle sleeve
Camshaft axle
Small-end bush
Flywheel end float

Flywhee] diameter

Balance factor
Total rotating weight

Reeiprocating weight
Balance weight

Exhaust pipe

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

Connecting-rod  sleeve
diametaor

Timing-side bush

Diriving-zide shaft

Wheel bage 53 5 ]
II;rcauJ__:rl angle 631" 633113 | E:;%" g; ;;g’
Valve spring, free length | 2 35 : g* :_
vx;mer .
ﬂn:';fcf-;mnn' free length 2} 24} 2} 2} —
Valve lift T T
Ve | 4 1 O fir
Pag;!.?-c;:;r:nt angle (all en 45" 45° 45" 45" 45"
wsh-rof, overall length :
Valve guide (inlet) - o o g £ 0
Protrusien (exhaust) & % | * * 1'3

1M, I8C. 18C,

1940/

16,

All i’ ‘."U‘D'El'-!ﬂ
"‘U'm:ﬁ

ATl * “.‘U'D‘:‘E’?E
— 000050

Al Hogoes

high limit o-62
Al ; 35
| low limit o-6230

} ooy
— 0-00L7%

All : 0 OO0 50
— D 0002y

_ All oroz5 maximum
With shock absorber gpring removed

All engines {after S0o0)
TEX 1156

All Gsor

All 350 8433 grms.
| All 500 8433 grms.

All 350 497+4 grms,
All 500 673-2 grma.

All 350 1 1b. 4 ozs. 9} grms. (one fiywheel)
All 500 1 Ib. 6 ozs. B4 grms. EEIEI:H ﬂg'wlu:ul]

Best length (open) all 48

All o:3730 high limit and o-3720 low limit
All o+3715 high limit and o 3705 low limit
All z+20375 high limit and 1+zo0350 low limit
All o250 % 0-0250 (30 off)

All 170400 high limit and 170375 low lmit

= 00007
ALl =00 ?

| All 1-0002 high limit 09998 low limit

\AH dimensions are in inches unless otherwise tndicated.)
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TECHNICAL DATA 20§

TECHNICAL DATA

Rocker-axle 5.11:4,*:1.-&
Camshaft axle
Small-end bush
Flywheel end float
Flywhesl diameter

Balanee factor
Total rotating weight

Reciprocating weight

Balance weight

Exhaust pipe |
Wheel base |

Head pngle |

Traidl 1

Valve spring, free length |
innoee

Valve spring, free length
otiter

Vialve lift

Valve-seat angle (all en-

nes
Push-rod, overall length
Yalve auid& [inlot)
Profrusion (exhaust)

Valva stem [(inlot)
Diameter (exhaust)
Crank-pin diameter
Crank-pin rollers

Conneécting-rod sleeve
diameter

Driving-side shaft

10401 I | | 15051 o !

cr. I Rl R e REL

Thning-sida shaf in- B an ,. ) :

g gune S| aAiRe | F s |
Rocker-axle Bish | All § +- 000075
— 000050
Camshaft bush A1l 3 + 000005
— Q=005

Timing-side bush I| All 5 000075

All high limit o-6235
low limit o-6230

All § :gﬁ:;;

7 ~OOO050
All — 000025

e All oro25 maximum
With shock absorber spring removed

All engines (after Eooo)
71 ¥ 1156
All 6595

All 350 B4z+3 grms.
All 500 B43+3 grms,

All 350 407+4 grms.
All 500 6732 grms.

All 350 1 Ib, 4 ozs. 9} grme. (one flywheel)
All 500 1 1b. 6 ozs, S grms, (one fiywheel)

Best length (open) all 48

54 54 5 53 54 33
-'Ezi“ 63 ! ﬁsi" 63" ﬁai‘ ~|i 63T
2 F | 2 3k 2 3k

== —— = — _—

b 1 1 T e T

#5207 a5 45" 45" 45° 45°
Q 0 9 0 o | 9
Ll Alha
* | & | i 1

All o-3730 high limit and o-3720 low limit
All e:3715 high limit and o-3705 low limit
All 1-20375 high limit and 1-70350 low limit
All 0250 % 00250 (30 off)

All 1-70400 high limit and 170375 low limit

¢ 00005
+oo % 00000

All 1-0002 high limit and o-ggg ¥ low limit

-

(Al dimensions are in inches unless otherwise indicated.)

e
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RECOMMENDED LUBRICANTS FOR A.].S.

TECHNICAL DATA MOTOR CYCLES
s 2 For ENGINE LUBRICATION IN SumMER ¢ Mobiloil B.B,
b Fik gag/ gEQ ] } AT 3 1w AT
2a8/i| rog0 1950/st 1949/ |1-T~‘:f§' /51 (SAE-50); 'Triple Shell (SAE-50) ; Essolube 40 (SAE—40):
5 'k e Rk s
Timingaide bt dac | — = -+ i Price’s Energol 40 (SAE—40); Castrol XXL (SAE-50).
raeior LU M VoS b [t For ENGINE Lusrication v WINTER : Mobiloil A
%ﬁfﬂ{iﬁfﬂm = = = _H# +ooor (3AE-30); Double Shell (SAE-30); Essolube 30 (SAE-
amshaft axla —_— — = e ] s -
S | : St 30); Price’s Energol 30 (SAE—30); Castrol XL (SAE-30).
mall-end bus ofiys TO9%05 g +o000s For Grarsox LusricaTion: Mobiloil D (SAE-60);
Flywheel end float - — - o [ 1 :
Elr{:t:ﬁilf ead fioas ) i, = Hlie= Triple Shell (SAE-50); Essolube 50 (SAE-50); Price’s
al; t Bl oz s . . ' .
}:{“‘T‘ﬁﬁ' ::t:tnn.;wnt.;m R _ B 4 0% Energol 6o (SAE-60); Castrol Grand Prix (SAE-60).
| Recimrocating weigh =5 3 = 7= = : For Hus LUBRICATION AND ALL Frame Parts Using
Exhanust pipe H 3 i 1 -
Exhaust pi | st | oo | 3t 33 il epe GREASE :: Mobilgrease No. 2; Shell Retinax Grease
" frames C]_:I E"‘ G : : P : HI I+ M
ooty pL e 1 g pftamies ) L. Esso Grease; Price’s Belmoline C; Castrolease
Trail — —. = I . 1
"r"a;-i;v;.;pﬁng, frea length — — —_— ﬁﬁ' I ?Ei‘ ?‘JEE]IUH‘:.1
Vilt shrine Reriamaa el o AR 1 2 For TELEDRAULIC FRONT FORKS AND TELEDRAULIC
uie | . | 1 1 ! T
youter | 2 v Rear LEGs: Mobiloil Arctic (SAE-20); Single Shell
| exhaus 4 . i AT - y
"“Ff-‘"’;.f]‘““ B T Jeshaust 4 s (SAE—20); Essolube 20 (5AE—20); Price's Energol 20
it D o i )
Pithrod overallngth | — | — EL | oEe (SAE-20); Castrolite (SAE—20).
hutﬁmgihc:nﬂ:{f::ﬂaﬁ:lﬂ} = = = i = For ReAr Caans : Tallow.
Valve stem (inlet) il i o lI'[IL 027975
Diameter (exhanst) , i ' E | 1 Eiﬁuﬂfgg
Crank-pin diametar H.L. 1-5150 '455’?3&
. =4 d Lils 1-514% rh — Q002 x
nk-pin rollars | | - ki T T T
4 off ! ! ; D NG T .
G [ ouhmi st 5l CODE LETTERS RELATING TO PISTON AND
Tiﬁilnn;;f!;ii{e o | SR L_F 201575 E —'.'.II'DG-D_I:_-.' CYLINDER SIZES FOR USE IN COMPONENT
Driving-side shaft I 1§ — 900200 ‘ lth 1-37300 xg Too02 SELECTION
; — Q00225 L. 137275 — 0003 |
Cenice shaft size - , — - e 5
bl | | R +o+00075 in.. = H
Centre bearing size — e | = ]I-.IE 1:&:&15 --0'00050 in; =0
_ 8 | R fERiotes in. — A ALL MARKINGS PLUS OR
(AL dimensions are in inches unless otherwise fndicaled.) EI*EDNDIEES L i IEI MINUS ARE TAKEN FROM
Ik . ' X " THE MEAN DIMENSION
—O0'00050 IN. = V¥ iy
—0'00075 in. = S
—ogelin. =X
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AIR-LEAK, 30, 35

Backlash, between timing wheels, 17
Bearings, engine—

big-twin models, 313

O.H.C. models, 4t

single-cylinder (1935-38), 54
Bearings, wheel, Gz, 130
Brakes, 27

shoo adjustment, 132

e EFHJHET_'F “| IE
Burman gearbox; 63; 141

Cables, control, 173
Cam—
i::ntnur. 40
VELE, 34
wheel bushes, wear in, 17
Camshaft chain adjustment, 39
Carburettar—
adjustment, 83, 168, 1706
faults, B, 166
Carburetter settings—
O.HLC. engines, 46, 47, 48
single-cvlinder models, 28, 56, &2
twin-cylinder models, 28, B2
with open exhaust, 176
Chain adjostment—
dynamo, 134
front, 23, 49, 132
magneto, 135
CeaL, 24, 133
Chain whip, 24, 133
Clutch, 65, 146
cable lubrication, 153
drag, 149
operating mechanism, 149
shock absorber, 66
slip, 23, 147
Cofl ignition contact breaker, 193
Commutator, care of, 191
Compensated voltage control, 188
Competition models, 46, 51, 104
carburetter, 168, 176 f
engine proparation, 21, 165, 174
forks, 171
fuel, 177
gearbox, 1458
kick-starter, converting to, 48
mudguards, 172
aparking-plog protection, 173
gtecring, 178
tyre clearance, 172
Compression plate, 76, 111, 167
Compression ratios—
converting to high, 76
for trials, 165
0.H.C. cogines, 37
racing engines, 76, 86, 174
single-cylinder, 20, 61, B0
twin-cylinder, B6

Electrical equipment, 180
End-play—

INDEX

Connecting-rod—
alignment, 174
forked-type, 3.4
liners, 16
liners on OLHLC, engines, 41
twin-cylinder models; 32

Contact-breaker, codl ignition, 103

Fap, a0, 55, 192, 193
Lontrol cables, 1973

Crankcose, draining, 10
Crankpin, 16

Cut-out, 186

Cylinder head—

bronze, 45

cast-iron, 45

grinding in, 38

1939 and later models, 74
OLHLG, engines, 37
side-valve models, 11
twin-cylinder models, ag

Cylinder barrel—

1931—34 moclels, 12, 15
1939 and later models, 73

Data, technical, tables, 1g9-206
Decarbonising—

1931-34 OH.V. models, 14

1030 and later, 73, 04

side-valve |:|:|n:vL|:ruE5. 11

twin-cyvlinder models, ag 1

De-rusting fuel tank interior, 111
Diraining crankcase, 10
Dry-sump lubrication, 2g
Dynamo—

chain adjustment, 134
maintenance, 188
refitting, 184
removal, 180

flywhesl, 33
wheel bearings, 132

Enging—

competition and racing, 164
clearances, 165§

decnrbonising, 11, T4, 20, 73, 94
lubricants, a0y

overhead camshaft, 36
single-ovlinder (1g31-34); 9
single-cylinder (19315-38), 53, 57
single-ovlinder (1939 and later), 68; o3
smoking on starting, 6o, g2
spring-frame models, 113-127
twin-cylinder, g, 18, =g, 68, 113

Flywhesal—

208

1931-34 models, 15

end float, hjg—t'l.r:'in models, 33

end float single-cylinder Post-war
modals, g5

INDEX 204

Foot-change mechanizm, 63, 67, 143
Fork—

damper, 62, 129

spindle adjustment, 26, 62, 126
Forks—

for sidecar, 140

front, 25, 50, 62, 128

teledraunlic, 135, T38, 178
Frames, spring, I51-163
Fuel tank, de-rusting interior, I1L

Gear—
ratios, 150, 174, 195, 196
teoth, damage to, 134
Ggarbox, Burman, 141
dismantling, 64, 142
Iubrication, 63, T43; 207
troubles, 64, 142
Gearbox, Sturmey-Archer, 2z, 458
Gears—
disengagiog under load, 23, 64, 142
noisy, 146 [
Grass-track and Scrambles machines, 174-
179
Grinding-in—
eylinder head, 38
valves, 30, 160

High compression—
converting to, 7o
plstons, 11T, I74
ratio, B6

Hubs, wheel, 130

Ignition timing, 19
1931-34 models, 28
1934-38 single-cylinder, 53
139 and later models, 81, 86
twin-cylinder models, 3t
with Maglita, 2z

Kick-starter— /
converting to, 48
removing quadrant, 66
spring, replacing broken, 146

Lubricants, fecommended, 207
Lubrication—
pontrol cables, 173
dry-sump, 29
gearbox, 23, 53, 145, 207
1931 models, o
1035~38 single-cylinder, 57, 58, to
1939 and later models, 69
ELRC. engines, 36
rocker-box, 1T
{otal-loss, g
Lucas electrical equipment, 184

Magdyno, 32
chain adjustment, 135
lighting and ignition equipment, 182, 191
Maglita, 182
timing, 31
Magneto—
in adjustment, 135
contact breaker, 192
maintenance, 191
timing, O.H.C. engines, 44
waterproofing, 172
L]
8

Miller electrical equipment, 184
Mudguards, competition medel, 172

Ofl—

circulation Lesis, 35, l” i

consumption, EXcessive, 57,

feed E}'&ﬁem, '1935: and later models, 7o

feed to cylinder wall, 1935-38 single-

cylinder, 60

filter, O.H.C. engines, 36

fiow, control of, 9

leaks, rn-m.ln::{h.r:_n.g.'. I

sassage, cleaning, 17, 35

%‘-n&v}nges, racing models, 166

pump, 1931 models, 10

pump modifications, 87 i

pump plunger, removing, 35, 71

troubles, tracing, 87
(werhead-camshaft engines, 36

bearings, 41

carburetter, 46

cylinder head removal, 37

front chain, 49

gearbox, 48

ipnition timing, 44

lubrication, 36

overhauling, 40

pistons, 43

rocker box, 42

timing gear, 43

valve springs, 42

valve Hming; 44
Overhead-camshaft models, post-war, 104~

ILI

Pawl—
rocking, 63, 142
spring, broken, 65
Petrol— W 4
excessive consumption,
tanks, 1939 and later models, 72
Pilot-jet setting, B4, 168
Pistons, 12
racing model, 167
twin-cylinder models, 32
wire-wound, 100
Piston ring gap—
0. H.C. engines, 43
1931 side-valve models, 12
Post-war overhead-camshaft models—
cam, fitting new, 107
camshaft chain adjustment, 108
camshaft wear, 107
garburetter jet size, 105
compression plate, 111
compression ratios, 107
eylinder-head, replacing, 106
cvlinder-head, removing, 105, 106
engine, 105
ferd pump, 108
flywheel service, I10
forks, front, 11T .
high-compression pistons, 111
magneto timing, 107
main jef size, 107
modifications, 104
needle-jet size, 107
ofl filter, 168
oiling system; 103

I
!
i
|
b
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Post-waroverhead-camshaft models {eonid.)
piston rings, replacing, 110
rear-chain adjustment, 110
rear springing, 11z
rocker n-rjlifustmenl. 108
valve, large inlet, 105
valve springs, 109
valve trmi . 100
Post-war single-cylinder OH.V, models—
backlash in timing gear, o3
camshaft bushes, wom, 102
chainease band, rubber, 104
crankcase  bottom  bolt,
broken, g5
crankense release valve, oil leak from, gz
decarbonising, o4
engine noizes, o
eigine removal ?rn:u.u frame, g4
engine smokes when starting, 92
ENEINe service, 03
flywhee! end float, g5
flywheels, balancing, 98
o1l consumption, heavy, go
oil fails to return from sump, &7
ol feed to cylinder wall, go
oil leakage, front chaincage, 1oy
oil leaks, remedying, 91, 92
oil pump modifications, 85
oil supply to rocker-hox, &8
oil troubles, tracing, 87
piston slap, gg
piston, wire-wound, gg
pump gear, damaged, 8o
pump plunger, damaged testh, 58
pump plunger; modifications, go
pump plunger, worn, 8q
push-rod-cover tubes, oil leaks from, gt
push-rods, bent, a3
rocker-hox bearipgs, obh
rocker-box cover, oil leak from, ot
rocker-box gasket, oil leak from, g1
separating flywheels, g7
shock-absorber nut, engine, 1o4
timing-gear nojses. 102
timing-side shaft replacing, g7
toal for separating flywheels, g7
valve ends, worn, 103 s
‘alye, exhaust, gy
valve springt, 103
valve springs, hairpin, 103
valve timing, 103
Post-war twin-cylinder models—
brake shoe, 161
brake shoe adjustment, 162
chntact-breaker gap, 125
erankease pressure-release valve, 117
linder-head removal, 122, 123
dismantling fork lag, 15T 152
engine, dismantling 126
engine lnbrication, 113
engine service, T30
fabrio filter, crankcase, 119
fabrie filter, oil tank, 119
{ock-spring changing, 155
fork-spring noise, 158
forks, front, 155
forks, stiffness and jamming, 155
front fork noise, 138 :
front wheel, removing, 160

removing

INDEX

Post-war twin-cylinder models {contd.)
hinge bearings, lubrication, 151
hub bearing components, 15g
hub, wheel, fitting new oil seal, 154
Ignition timing, 123 |
oll content; frame, checking, 151
oil deflecior, 115
oil distributor, 114, 116 {
oil filters, 118, 120
oll passages in eylinder-head, 120 '
ol pomp, 113, 114 |
oil seal, fork leg, 152
oil tank, 118
piston removal, 123
racker adjustment, 321
shartage of oil in top of engine, 11q
speado deive nut, 161 i
spring frames, 151-163
steering damper, 158
steering-head adjustment, 156 l
steering-head, loose, 158 /
steering-head races, pitting of, 156 f
Lappet clearance, 125
" teledraulie ' legs, 152, 153, 155
timing-gear pinion, extraction tool,
125
timing-gear pinfon, removing, 125 f
vilve, pressure-release, 116
valve timing, 123, 124
wheel bearings, 158
wheel bearings, adinsting, 161
Pump guide screw, replacing, 35
Pump-plunger bore, worn, 35, 8 1
Pump, two-start, 87
Push-rod tubes, 1939 and later models,

ﬁ
Pugh-rods, bent, g3

Racing models, 46, 48, 51, 164-179 !
Ratios, gear, 150, 174, 195, 106
Regolators, voltage, 186
Rocker box—

dismantling, 14

H.C. engines, 17, 42

193 and later 1:::.'-L|[r:15, 73, 8B, gb
Rocker gear lubrication, 11
Rocking pawl—

damaged, 142

1935-38 models, §3 : }

scrambles and Grass-track machinee— ‘
afloy eylinders and heads, 176
bore size, '17%
eam, high Iilt, 175
carburetter, large bore “T.T." type,
i N :
castor action, 1738
compression ratio, 144
control lever, g e
cvlinder barrel, 177
1950 compatition models, 176
cngine efficiency, increasing, 174
exhaust pipe, open, 176
Tuel mixture, 156
Foar ratios, 174
inlet valve, size, 175
malr-jet, setting, 176
rear chaing, 15 ?

INDEX 211

Serambles - and Grass-track machines

contd.)
EPE::IIIil.HH plugs, recommended, 177
special fuels, table, 177
siearing, 178
steering-head angle, 178
Wt pledranlic ' forks, 173
valve timing, 175 i
wheel alignment, checking, 178
wheel, front, 278
Service tool kit, 162, 163
Sidecar, attaching, 140
Single-cylinder engines, 1931-34 models—
bearings, 16
brakes, 27
clutch, 23
decarbonising (5.V, models), 1T
decarbonising (O.H.V. models], 14
flywheel, dismantling, 15
gearbox, 22
ignition timing, 18-22
lubrication, g
ovarhauling, 17 |
pistons and piston rings, 12
road wheels, 27
atearing, =4
transmission, 23
valve removal, 14
valve springs, 12
valve timing, 28
Single-cylinder engines, 1935-38 models—
bearings, 62
parburetter, 56
clutch, 65
front chain, 62
gearbox, 63, 64
ignition timing, 506
kick-starter, 64
oil consumption, 57
overhaullng, 53

in ts, 53
Sing u-:}rtind-:r engines, 1939 and later—
ecarburetter, 82, 168
pompression ratio, 76, 86, 111
eylinder heads, 74
ignition timing, 81, 86
lubrication, 65, &7
u}prumm 71, 72, 87
i a9
Enmﬂ’m tubes, 75
rocker box, 73
tnjiputﬂa ustmenta, 77, 85
valva tim a, 85
E.lttglu-rwlindlt:fr 1?:n-nsl.~w.'1r O.H.V. models,

%

e
Sparking pluge, 103
i';P::m com tion models, 177

on 0.H.C. models, 43
rolection against water, 172
SFTndlu.'tzs
road-wheel, 25
Spring-fork adjustment, 25, 62, 125
Spring-frames—
brake shoe, 161
brake shoe adjustment, 162
dismantling fork leg, 141, 152
fork spring, changing, 155
fork spring, nolse, 155
forks, front, 155

Spring-frames [conid.)

forks, stiffness and jamming, 155
front fork, noise, 158

front wheel, removing, 160

hinge bearings, Inbrication, 151
hub bearing components, 159

hub, wheel, fitting new oil seal, 154
ofl content, checking, I51 \

oil zeal, fork leg, 152

rear frame legs, 151

pear sprung frame, 152

rear wheel, removing, 160

specdo drive nut, 161

steering damper, 158 =
steering-head adjustment, 156
steering-head, loose, 155
steering-head races, pitting of, 156
“ teledraulic " lepgs, 152, 153, 155
whes] bearings, 158

wheel bearings, adjusting; 161

Spring-frame twin-cylinder engines, 113-

127

Steering—

adjustment, 1931-34 models, 24
competition models, 178
damper adjustment, 24, 129
head adjustment, rab
Sturmey-Archer gearbox, 22, 48

Tappet adjostment—
1931-34 models, 13, 18
1935—38 single-cylinder, 55
twin-cylinder medels, 30
1930 and later models, 77, 78, 85
(,H.C. engines, &5 .
Tappet guides, 1935-38 single-cylinder, 55
Technical data, tables, 107-200
Teladraulle forks, 135, 138, 153, 155, 160,
178
Timing gear—
rq3g and later models, 8o, 102
noises, 102
0.H.C. models, 43
sotting, 1o
twin-cylinder models, 34
Tool kit, special service, 162, 163
Total-loss lubrication system, 9
Trail, 178
Twin-cylinder models—
air-leaks, 30
carhiretier, 82
connecting rods, 32
cylinder barrels, 75
cylinder head, 34
decarbonising, 2g
ENEine 5eTvice, 32
ignition Himing, 31, 34, 51
Inbrication, 68
rocker box, 73
tappet adjustment, F7
UIEVED runming, 30
valve timing, 34, 79, 85
Twin-cylinder engines,
models—
contact-breaker gap, 123
crankcase pressure release valve, 177
cylinder-head, remowval, 122, 123
engine, dismantling, 126
enging lubrication, 113

gpring-frame
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I'win-cylinder.  engines,
models [eondd. ]
enging service, 120
fabric filter, crankease, 115
fabric filter; oil tank, 119
tgnition timing, 125
luhrication troubles, 114
nof-retucn valve, 117
oil deflector, 115

oil distributor, 114, 136 Va

oil filters, 118, 120
oil passages in cylinder head, 120
oil pump, 113, I14
o1l tank, 118 =
piston removal, 123
rocker 11'1_1u5.t|::|.l:|:|.+ 121 y '
shortage of oil in top part of engine,
114
tappet clearance, 125
timing-gear o pinion,
125 :
timing gear pinion removing
valve, pressurd-release, 116
valve timing, 123, 24

'."ll'l,

extraction

, I25

Tyres, clearance of mudguards and, 172 W

W
Ultra high-compression ratio, BG Wi

spring-frame Va

ilvp—
grinding, racing models, 166
grinding, twin-cylinder models, 30
guide removal bz
lubrication, 7o
removal 1931—34 modeals, T4
removal, rg3g° and later models, 76, g4
seatings, testing, 3o
SPTing cOmpressor, 14
Ive springs, checking, 12
coil-typa OLH.C., 42
1931-34 models, 14
racing models, 166

side-valve mnrjﬂh T3
1'.'.':'n-|:'_|.']in|:l|3r 'r11|';-;:11_-:|~_.-r 20
ilve timing—
1031=-34 models, 18, 28
1035-38 single-cylinder, 5%
1530 and later models, 5o, Bo, 85, 103
O.H.C. engines, 39, 44
Serambles machines, 175

Valves, badly pitted, 123
Vernier timing adjustment, 20

heel alighment, checking, 178 |
heel bearings, 26, 62, 130
heel spindle -:.J:l:l'rl:rmn 1931-34, 27 |
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| A

RNV SWEZ'?Z?
S7AY CLEANER

. CAST LONGER
Eyou alwsys Abrizate it with the

Groae of —

obilail

Sepd Trodw Flisy

| Mobiloil has a high viscosity index which means

that it does its work in your engine with minimum
change in body from the coldest starting tempera-

. E [ .
tures to the hottest running temperatures.

42 Bearings, piston rings, cvlinders and valves stav
noticeably cleaner in engines lubricated by Mobiloil VACUUM
because it contains an antioxidant which minimises
corrosion and greatly reduces the formation of
gum and sludge.

3 Engine wear is reduced because Mobiloil provides quick oil circula-
tion when starting from cold and protects bearing surfaces at working
temperatures. )

VACUUM OIL COMPANY LIMITED, LONDON, S.W.1.

Fitted
exclusively t2
A.].S.
machines

& 8 O N'S LI'MI1LTETD

EURMAN
KING'S WNORTON * EIRMINGHAM 30

WYGCHALL LANE
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fosed Bhe 100

.....For all your

A set of tools for dl:f:.'nrlmniz-.ing.
opening up screw heads, clean-
ing machined surfaces and other
jobs which call for sawing,
ﬂtﬂling,ﬁtrapfng nu1!1Hing.ll
consists of a double-ended hol-
der and twelve inh‘ﬂ'hnngrnhlq
blades packed neatly ina metal
case, ¢f" x 13" x 1" deep. The
blades can be fitted in line
with the holder (as illustrated)
or at an angle.

OBTAINABLE FROM ALL TOOL DEALERS
MADE IN SHEFFIELD, ENGLAND BY

JAMES NEILL & COMPANY (SHEFFIELD) LTD.

EGBG

The makers of the

ajs

recommend

SHELL
'MOTOR
OIL

LEADERSHIP IN LUBRICATION
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LONDON & HOME COUNTIES

SCHWIESO BROS.

T he Motor Cycle Specialists

ORCHARD STREET
DARTFORD, KENT

-

MAIN AGENTS and SPARES STOCKISTS for

A.J.S.

Also Official Agents for Francis-Barnett and B.S.A.

e REPAIRS and OVERHAULS +
Telephone: DARTFORD 4279 I

MEWY MACHIMES—YWe are Maln Agonts forf
all Leading Makes, including A.J.5

USED MACHIMES—Huge stacks of first-class I
used models, all types and makes—choroughly |
workshop checked. OF HARRBW

ACCESSORIES — SPARES — CLOTHING — in —
fact, all your motorcycling needs. Proprietor; E. T, Pink Est, |92%

“OUR REPUTATION ENSURES YOUR SATISFACTION"
STATION RD., HARROW, MIDDX. ('Phone: HAR 0044 5 -5pares & Accs.: HAR 3328)
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LONDON & HOME COUNTIES LONDON & HOME COUNTIES

— -
A.J.S.
SALES AND SERVICE

Atkinsons are main A.].S. dealers and |

carry a comprehensive range of spares '

in stock, our workshops are equipped

to carry out every type of repair to
your machine.

E. E. ATKINSON (MOTORS) LTD.

|
|

415-17 BARKING ROAD -+ EAST HAM, E.6
Phone : GRAngewood 0623 I

<@
SALES & SERVICE

NEW MODELS - SPARES - REPAIRS

You can’t go wrong

if you deal with

THE
OFFICIAL AGENTS

1l j
| == e =
MIDLAND COUNTIES

Main
distributors in

'LINCOLN and DISTRICT

208-210, GREAT PSRTLARD STREET,

| LUHDBH, w.1 Euston 45632
for / 228-234, LONDON ROAD, CROYDON,
] ' SURREY Croydon 36412

i : | 232, STAMFORD HILL, N.16
Stamford Hill 9960

A.}.S. .
WEST'S (LINCOLN) LIMITED | 0 ‘ ETTS

16 HIGH STREET 418, ROMFORD ROAD, FOREST GATE,
LONDON, E.7 Grangewood 12345

LINCOLN 220, BARKING ROAD, EAST HAM,
LONDON, E.G Grangewood 0933
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OF SERVICE ..
FOR A-J-S OWNERS /

%Wm%ww/
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—IS OUR CONSTANT AIM!

Official Spares Stockists
MNew Machines
Used Models—Fully Guaranteed

Postal Business Specialists

Talephone ASTon Cross 1694

15-16 ASTON STREET [A49% .. i1's noan
BIRMINGHAM, 4 | SMETHWICK STAFFS,

SME 1710
56854

i
b e

COPE'S HOME SERVIGE
behind you

T

Copes Spares and Accessory departments, with their spares stocks ol
L pract! ically everything for the leading makes, is walting to meet your
; nced, over the counter or ©.0.0. Mo eifort is spared to give

you the service you want. [If it Is available you can gec it at
% Copes—in the heart of thz Industry—the fastasc return
{ service In the country.

i SPARES DEPOTS

BIRMIMGHAM DUDLEY
481487 Hagloy Road, Edgbaston  3Band 193 High Street
Phone: BEArwood 224678 Phona: Dudley 3454

WOLVERHAMPTORN COVENTRY
|69 Stafford Stree:s 282-284 Foleshill Road

Phone: Waolverhampron 22850  Phone: Coventry BE303

T EWNE S oo
RAOTO RleS 4
"U”EE’;;; Eﬁ,ﬁi‘ For
o |
ILRBYE Al
Road
Lisers

This is a Publishing Announcement of real impor-
tance. In response to the demands of a new gener-
ation of tourists, and from many who have long
wanted to possess a first-class set of road maps, we
have prepared anew edition of

NEWNES
MOTORIST’S TOURING MAPS
AND GAZETTEER

Pound in Rlch Crimson Moroguette with Gold Lettering %6 Pages of Maps,
fd-hope Gozetteer Index.  Main Scale—ad miles to | inch.

This handsome and convenient volume of large-scale, full-
eolour maps is unequalled for value and in comprehensive
coverage of the roads of Great Britain,

The latest edition has been brr:uLght fully up to date—
Including the Gazetteer.” A unique presentation volume to
give or gec!

ACT NOW Reserve Your Copy To-day

From your bookseller, 17/6 net, or 18- post fres
from Book Dept., George Mewnes Ltd.,, Tower
House, Southampton Street, Strand, London, W.C.1






