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INTRODUCTION

N preparing these instructions we have omitted the elementary
I details and preliminary information that perhaps is necessary
for an absolute novice, in the assumption that the majority of
riders of Norton machines are fully acquainted with the element-
ary details for efficient maintenance. Qur services are, however,
at all times available to give any information that may be re-
quired which will facilitate obtaining the maximum efficiency,
and we invite Norton riders to enlist our aid whenever in doubt;
our services will be freely and willingly placed at their disposal.

Starting Fill petrol tank—petrol benzole mixture being most
Engine. suitable, although petrol only will be quite satisfac-
tory. Fill oil tank.

At the Works \ngcﬂeld Patent Castrol Qils have been used for many
vears exclusively with highly successful results.

For touring purposes WAKEFIELD PATENT CASTROL “X.X.L”
should be wused in Summer; in Winter, however, WAKEFIELD
PATENT “X.L.”+should be used. This applies to all models with the
exception of the overhead camshaft type: for this in Summer or
Winter WAKEFIELD PATENT CASTROL “R” should be used.

Other very suitable oils for NORTON machines are PRICE'S
MOTORINE “B” DE LUXE, MOTORINF “» NE r1ive - s

Falh & i ot

Wakefleld Patent Castrol "XXL"

SHOULD NOW BE USED IN

BOTH SUMMER AND WINTER!

— e — W E S mww e e e w —

® TR W T YAF T Ld S TT o~ . o | gl

*“*Colden Shell (Exra Heavy)

SHOULD NOW BE SUBSTITUTED FOR

AERO SHELL %9

| |
LR AN | tlluluublll'I L e e ———— e ——— :

With gear lever in neutral, slightly flood carburetter, place
ignition lever midway between advance and retard, leave air
lever closed, open throttle very slightly, lift exhaust valve lever
and depress kick starter crank as smartly as possible, at the same
time releasing the exhaust lever just before the kick start reaches
the end of its stroke. If engine is warm, or does not start im-
mediately, open air lever slightly. In very cold weather when
the engine is stiff or if the machine appears difficult to start, the
following method will prove easier. Depress kick start crank
without lifting exhaust valve lifter until resistance of compression
1s felt, raise exhaust lifter and depress kick start crank a further
one or two inches, allow crank to return to its upright pesition
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and without lifting exhaust valve lifter, depress kick start crank
as smartly as possible. A frequent cause of difficult starting 1s
excessive flooding of carburetter (float chamber). Gear chang-
ing, etc., can be effected in the usual way, the bottom gear being
in engagement when the indicator on the foot change mechan-
ism has moved as far as possible in an anti-clockwise direction.
Remember that this is a high efficiency engine and do not be
afraid to change into a lower gear at the first sign of labouring,
or if the engine speed is so low that the motion of the machine
becomes jerky. All gear changes are effected by moving dogs
and not by sliding gear teeth, so that there is no danger what-
ever of damaging the gear box under normal usage.

For normal running the air lever should be fully or nearly fully
opened. Ii engine smokes when starting up, ignore this, the
return pump will quickly return the surplus oil to tank. Under
all ordinary circumstances, when the machine is travelling over
25 m.p.h. on the level in top gear, the ignition lever should be
in the fully advanced position. Only retard ignition when the
engine revolutions are cumparatweh low, such as, when hill
climbing, and at any other time when the engine shows a
tendency to pink, but if the machine still tends to labour with
ignition retarded, change into a lower gear. With the Lucas
Magneto or Magdyno the ignition i1s fully advanced when the
control lever i1s moved towards the rider, that is, when the cable
is in tension. In the case of the B.T.H. Magneto this is reversed
the ignition is advanced when the lever 1s away from the rider
an'l there is no tension on the cable.

LUBRICATION

Engine. The lubrication system is operated on the dry sump

principle and has been designed to give the correct
amount of oil to all parts, under all conditions, the oil being fed
with pressure from the oil pump to the big end bearing from
which it is carried to the cylinder and piston. A separate feed is
taken to the cam gear and another feed to the cylinder wall,
which lubricates the piston skirt in addition to that provided by
the big end. The oil which has been circulated to the various
bearings is drawn to the bottom of the crankcase, where it Is
immediately picked up by the return pump and returned to the
tank.

To check circulation of oil, open filler cap in oil tank, and if oil
is circulating correctly a froth deposit will be noticed on the oil
surface.

Be sure not to let the oil in tank fall below half way. The
oil tank should be emptied and cleaned out at least once erery
2,000 miles.
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To empty oil tank it is only necessary to remove the hexagon
headed drain plug which is situate in the bottom of the tank.
This will allow the whole of the oil to drain off. The first time
the tankis drained and occasionally afterwards the tank should
be swilled out with petrol in order to remove any trace of dirty
oil from the sump. On a new machine it is necessary to drain
and clean the oil tank after the first 1,000 miles.

Removal of Union and Filter

New machines should not be driven more than 35 miles per
hour for the first 500 miles in top gear, or a correspondingly
slower speed in the lower gears. The best way to insure that the
engine is carefully run in during this period is by never opening
the throttle more than } to 4, and more important still, by not
allowing the engine to slog or labour, t.e., run jerkily at slow
speeds, but under these conditions always change into a lower
gear. It is always recognised that a machine which has been
carefully run in is superior to one with which due care has not
been exercised in the early stages of the life of the machine.

The use of a running-in compound during the initial stages
of the engine’s life is strongly recommended. The compound,
several brands of which are available and may be obtained
from all NORTON agents, contains ‘Colloidal Graphite,” which
forms a graphoid surface on all working faces of the engine
and greatly assists in preserving their high quality finish. The
compound should be mixed with the lubricating oil in the pro-
portion of one pint to each gallon during running-in, but if its
use 1s continued after this period only half the quantity should
be used.

Cycle Parts. All bearings upon which movement takes place

are fitted with nipples for grease gun lubrication,
It 1s necessary to employ a good quality light grease, such as;
WAKEFIELD CASTROLEASE LIGHT, PRICE'S BEL-
MOLINE, or SHELL RETINAX. If grease is not available,
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engine oil will make a good substitute, but owing to its tendency
to leak more frequent application will be necessary.

Transmission. Oil bath lubrication is provided for the primary
chain. Oil should be replenished approximately
every 1,000 miles. Instructions for refilling are given on page 25.

Rear Chain. Smear inside face of chain with grease every 1,000
miles. More frequent application is advisable
under bad climatic conditions.

Gear Box. This will require recharging with lubricant every
1,000 miles. (Grease can be obtained in special
collapsible tubes which facilitate its injection into the gear box.
In its absence it will be necessary to warm the grease in order to
transform same to a liquid form. About half a cupful will be
sufficient for each charge. It is also advantageous to add about
one egg-cupful of ordinary engine oil, and in the absence of
grease, oil only can be substituted. A little grease should also be
injected into the foot gear change mechanism (when fitted), by
means of the grease nipple on the end of the foot lever shaft.

Spring Forks. (rease gun nipples are provided for all shackle

bearings; these should be lubricated once every
1,000 miles, forcing in sufficient grease to fill the whole of the
bearings so that the grease i1s beginning to be forced out at the
end of the spindle.

Road Wheels. A grease gun nipple is provided in each hub.

About one egg-cupful of grease should be in-
jected every 1,000 miles. Do not use too much grease, otherwise
the surplus may work through to the brake linings.

Controls. All controls should be lubricated once every 1,000

miles; this will noticeably make the machine more
pleasant to drive. Ordinary engine oil or thin grease to be used
for this purpose. These controls will include the handlebar levers,
gear change lever and jaw joints, and brake mechanism. A little
oil or grease should also be applied to the exposed portions of the
Bowden cable inner wire so that this tends to work to the in-
terior of the casing.

Magneto or No lubrication is necessary. The bearings are
Magdyno. well packed with grease before leaving these

works and will run indefinitely without attention.
Full magneto or magdyno instructions are given later in this

booklet.

Tappet Clearances. Periodically check, and adjust if neces-

sary, the clearances between tappets and
valves on Side Valve engines and between rockers and valves on
O.H.V. and O.H.C. engines. The correct clearances are given
under timing information later in this book.

8



IV 71O NIVLINIVWW
3NN O00T ISVOINIVHD Hlivd 110

AYIAI
NND 3SV3IYD 35N
WWVD 3NVvdd
3 €NH LNOYd

S3IT1IW OO0l A¥IAT [

NND 3SV3IHUD 35N
SNIid DNIHddS ANNOHY Y
3 SITANIAS HHO4

2N7d 13IAI SITMN OO0 Z AYIA3

ATLNINDIYS dn dOL A AR AR AN
71O INIDONT HS 3N
HLIM HSIN3d3Y 7
MNWYL IO NIVHd

S3TIW OO0l

l./ NIVHD YV

SININOOOI AM3IAT F¥IM 40
SITIN O00Z AYIAL SON3 g3S0OdX3 7 SINIOT
NND 3SV3IYD 3sn TIO0 "SIYIM TOYLINOD 3

S3iOVvY aviH STOUHLINOD dvA FTANVH

SINNW OO0 AYIAT
710 9 ISVIYD NIHL
1D3IrNl "'X0f8 ¥v 3D

AHIAT 3SVIHD AlddV

SITIK 000’2
A4IAT NND ISV ILHD 35N
WYD INvH8 3 8NH ¥v3IY

0



SPARKING PLUGS

An engine will not run efficiently unless fitted with a suitable
sparking plug.
The following plugs are recommended.

Models 30 and 40, K.L.GG. LL.K.S.5. 14 mm.
Models 1 and 16H, K.I..G. S.1.
Other models, K.L..G5., 831.

TRACING FAULTS DEVELOPED
ON THE ROAD

The reliability of NORTON producti«ns is such that trouble of
a serious nature on the road is practically unheard of. The fol-
lowing hints, however, may be of assistance in the event of an
involuntary stoppage, since they are in no way connected with
the actual reliability of the machine and are points which are
normally under the rider’s control.

In the event of an engine stoppage the following points should
be examined; it is almost certain that the cause will be one of
the undermentioned.

Absence of Symptoms of irregular firing for a short period,
Petrol. after which the engine would probably cease to

fire. Make sure there is plenty of petrol in tank,
if so, disconnect petrol pipe at carburetter end and turn on
petrol; if a good flow of petrol is present, stoppage is either in
the carburetter jet or in the float chamber, these should be ex-
amined and any dirt removed—full instructions dealing with
these points are given under the heading of CARBURETTER in
this book. We may here mention that water in the float chamber
or carburetter will cause an engine stoppage.

Faulty Ignition. Symiptoms in this case are sometimes that the

engine suddenly ceases to fire or will not run
at slow speeds. If riding in rain or on wet roads, examine the
mica or poreclain portion of the sparking plug to ensure that this
is not wet, if so any moisture must be removed, and exactlyv the
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same remark applies to the high tension wire, t.e., the wire which
connects the magneto to the sparking plug. If this is in order,
remove sparking plug and hold it with the body touching the
engime cylinder but with the terminal end of the plug connected
to the high tension lead, and hold so that this end of the plug and
high tension wire are well away from the cylinder. Revolve
engine by means of kick-starter; if a good spark is obtained the
trouble lies elsewhere, but if no spark or a very weak one is
obtained, remove plug from end oi high tension wire and hold
the latter about 4in. from one of the cylinder faces; again re-
volve engine by means of kick-starter, if a spark is obtained the
trouble will lie with the sparking plug, which must either be
cleaned or replaced. To clean, it will be necessary to take the
sparking plug apart and the interior of the plug, i.c., the part
which is exposed to the gas flame, should be carefully cleanged and
all oil and carbon removed. If, however, the plug is in a bad
condition or the points are burnt, a new plug must be fitted,
preferably of the type recommended under the heading SPARK-
ING PLUGS in this book. The gap between the sparking plug
points should be approximately 1/32in., if these items are correct
trouble lies in the Magneto. Examine the fitting of the high
tension wire to see if it has not worked loose where it is con-
nected to the magneto, and also that the rubber covering of this
high tension wire has not worn through in any place so that the
inner copper wire is exposed. Remove cover from magneto con-
tact breaker housing and examine the clearance between the
platinum points; the engine must be revolved by means of the
kick-starter until these points are open, when the clearance be-
tween the points should be about .010in. to .015in., which is roughly
equivalent to the thickness of the gauge attached to the magneto
spanner which is enclosed in the tool kit. The contact breaker must
be quite clean and free from grease, and, if necessary, remove
contact breaker complete by unscrewing the centre hexagon screw
and withdrawing the contact breaker, using a screwdriver as a
lever for this purpose, but of course do not use unnecessarv
force, and when replacing see that the keyway is correctly located.
When removed, clean all grease or dirt from the back housing
face of the contact breaker, also if necessary remove the high
tension lead holder, where same is attached to the magneto,
inside of which will be found a carbon brush: this should be
cleaned and the slip ring cleaned with a rag pushed into the hole
which was formerly occupied by the high tension lead holder.

Absence or almost entire The most frequent cause is an in-
absence of compression sufficient or entire lack of clear-
in Cylinder. ance between rocker and valve in

the case of O.H.V. engines or
between tappet and valve in the case of Side Valve engines. To
check, revolve engine until same is in such a position that the
valves should be closed ; 1f there is no cléarance at this point the
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rockers must be adjusted so that the correct clearance, which is
given under the heading ENGINE TIMING in this book, is ob-
tained.

This trouble may also be accounted for by a sticking valve, in
which case there will be excessive clearance between one of the
rockers or tappets and the valve, and the valve is not returning to
its seat owing to the fact that the stem is sticking tightly in the
guide. To cure, apply oil to the valve stem and revolve engine by
means of the kick-starter, which after a few revolutions should
free the valve.

The whole of the heavily loaded bearings on this engine are
mounted on ball or roller bearings, so that trouble at these points
is quite an impossibility. If a seizure occurs through running
the engine without oil or through using an unsuitable or inferior
grade of oil, the consequences will be serious.

It must be remembered thar the symptoms of pre-ignition are
almost identical with those of a seized engine; this trouble is
invariably caused through the use of an unsuitable type of spark-

ing plug.

Tank Panel. The tank panel (Registered No. 773858) is unique

in that it is possible to remove the tank without
disturbing or disconnecting any of the electrical wires or con-
nections utilized for the electrical equipment. To remove petrol
tank, place petrol taps in ‘off’ position and disconnect petrol pipes.
It is not necessary to drain the petrol tank. Unscrew the four
fixing bolts which attach the tank to the frame platforms and re-
move the slotted head screws which attach the panel to the tank;
this will enable the panel to be lifted sufficiently to allow the tank
to be removed. If a speedometer is fitted, disconnect drive at
speedometer end before removing tank.

DECARBONIZING

Models 50, 55, 18, 19, It is advisable to decarbonize the engine
20 & E.S.2. (O.H.V. every 2,000 miles, the mileage between
Push Rod Engines). decarbonizing should never exceed 3,000;
if the machine is used for really fast
work, more frequent decarbonizing will be advantageous. It is,
however, not essential to grind in the valves every time the engine
is decarbonized, about once every 10,000 miles should be suffi-
cient, providing, of course, the engine has had normal usage.

[t is more convenient when decarbonising to remove the
petrol tank. Remove carburetter and exhaust pipe and having
revolved the engine until both valves are seated, 1.e., the com-
pression stroke, remove sparking plug. Remove the rocker

12



adjustment inspection cover and the rocker box cover, also the
push rod cover tube gland nuts which attach the tubes to the
crankcase. The removal of the four bolts and two nuts which
hold the rocker box to the head will enable the box and dis-
tance pieces to be removed. The cylinder head nuts may now
be unscrewed and the head withdrawn from its spigot on the
cylinder barrel which may also be removed after the engine
has been revolved until the piston is at the bottom of its
stroke. The piston should be supported in one hand whilst
the barrel i1s being raised vertically with the other. Fill up
the mouth of the crankcase with rag to prevent the possibility
of foreign matter entering.

To remove piston, remove wire circlip from the end of the
gudgeon pin hole with the aid of a pair of pliers. Before at-
tempting to remove the circlip, however, choke up the top of the
crankcase with rag; this is most important, otherwise if the
circlip be dropped in removal it may fall into the bottom of the
crankcase and be very difficult to remove.

It is not necessary to remove the piston rings every time the
engine is decarbonized, once every other time should be quite
sufficient, providing, of course, that the rings appear to be in
good condition.

To remove piston rings, three thin strips of tin should be cut,
say 3in. wide x 2in. long. These should be slipped behind the
rings one at a time, via the ring gap, and then equally spaced out.
The rings can then be removed easily.

The carbon on the piston head can now be scraped off, using a
blunt knife, also any carbon which may be present on the inside
of the piston head should be removed. Examine ring grooves for
carbon and should any be present, scrape out with an old knife.

Removal or fitting of Piston Rings.
13



The rings should also be scraped at the back.
Wash piston and rings thoroughly with clean petrol.
Refit rings in the same manner that they were removed.

To remove the valves it will first be necessary to remove the
valve springs; this is an awkward operation unless you have a
special tool for this purpose.

The cylinder head can now be decarbonized, i.e., all the carbon
and dirt must be cleaned from the inside of the head and exhaust
port, using a blunt knife for this purpose and taking very great
care that the valve seats are not scratched or touched in any way,
it is in fact preferable to clean the carbon from the inside of the
head before the valves are removed, since this will protect the
seats. For better results the inside of the head should be pol-
ished with fine emery cloth, always having the valves in position
during this operation.

The carbon must also be removed from inside the inlet and
exhaust ports in the same manner. Some slight sticky carbon
deposit may be found inside the valve spring compartments,
particularly the exhaust; this may readily be removed with a
blunt knife.

Only grind in valves when necessary; this under ordinary
circumstances should not be necessary each time the engine i1s
decarbonized. Use a fine valve grinding compound mixed with
oil or paraffin, only a small quantity is necessary. Do not revolve
the valves round and round, but give a quarter turn backwards
and forwards, frequently raising the valve from its seat and
dropping down in a different position. Our Service Department
can supply a special tool for holding the valve stem during this
operation, but in its absence a small hand vice of the type that
is tightened with a thumb-screw will be quite satisfactory. Only
a light pressure is necessary when grinding in the valves; very
great care must be taken after this operation to remove all traces
of valve grinding compound. Any rough places on the valve stem
should be polished, using very fine emery cloth. Smear the stems
with engine oil before refitting springs. The engine is now ready
for re-assembling.

When refitting springs, be careful to see that the valve cup
cotters are fitted properly into the recess in the valve stem.

Before refitting piston, the crankcase must be drained of all
dirty oil and rinsed out with petrol, making sure that all dirt is
swilled out from the bottom of the sump. Pour a reasonable
quantity of oil over the flywheels, making sure that this runs on
to the big end and also main bearings.
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Refit piston, gudgeon pin and wire circlip. If circlip does not
spring to the bottom of its groove it must be forced into position
with pliers, placing one jaw of the pliers on the wire and the
other on the outside of the gudgeon pin boss.

Take very great care with the paper washer which makes a
joint between the top of the crankcase and the cylinder base.
There must be a hole in this washer so that the oil hole in the
crankcase and the corresponding hole in the cylinder barrel are
not cut off by this paper washer, 1.e., there must be a hole in the
paper washer slightly larger than and directly over the oil hole in
the crankcase.

Smear piston and gudgeon pin with oil and refit cylinder barrel.

If any difficulty is experienced in getting the piston rings to
enter cylinder, obtain assistance to hold the cylinder whilst the
rings are eased into the cylinder barrel.

When refitting head, smear joint with a very small quantity of
thim oil; in the case of the head which shows signs of leaking, a
little Hermatite Jointing Compound may be advantageous in place
of the oil. In this latter case, however, it is far more satisfactory
to grind the head on to the barrel, using for this purpose a fine
valve grinding compound and only revolving the head on the
barrel through a small distance, keeping them as far as possible
in the same relative position that they will finally occupy when
bolted down.

When refitting the rocker box it is essential that there is a
paper washer between the rocker box and distance piece. It
is, however, unnecessary to fit a washer between the cylinder
head and the distance piece. Care should also be taken that
the rubber gland washer which forms an oil seal at the top of
the push rod cover tubes is correctly fitted to ensure that no
rubber is trapped between the faces of the rocker box and

COver.

TIMING GEAR AND OIL PUMP

Models 18, 19, 20, If it is desired to examine the timing
E.S.2. 50 and 55 gear or oil pump, remove magneto chain
(O.H.V. Push Rod cover. The magneto chain sprockets
Engines), and Models must now be withdrawn. For this pur-
16H and Big Four. pose it is best to employ a sprocket

extractor, but in its absence unscrew the
spindle nuts one or two threads, wedge a tyre lever tightly be-
tween the sprocket and the back of the timing cover and give the
spindle nut a sharp tap; this should free the sprocket. The
cheese head timing cover screws and the two countersunk head
screws inside the magneto chain cover can now be withdrawn
this will enable the timing cover to be withdrawn.

15



NO ADJUSTMENT IS PROVIDED TO ENGINE '
OILING SYSTEM.

Note that inlet and exhaust cam rockers are identical but must
not be interchanged.

It will be noticed that the pump is held in position on a flat
face by two nuts only, so that if it is desired to remove the pump
this is quite a straightforward operation. When refitting oil pump
a good joint is necessary on the oil pump face, and if a joint-
ing compound, such as Hermatite, be employed, make sure that
this does not in any way stop up or partially obstruct the oil
passages.

Do not dismantle pump unless compelled. To take apart, re-
move the four cheese head screws from the top cover, both
covers can now be taken off leaving the gears exposed in the body.
Before removing these scratch a mark on each gear so that they
can be replaced in exactly the same position that they previously
occupied.

Any alteration or fitting of new parts to this pump is far better
carried out at these Works. When undertaking this work, it is
most important to see that the end play in the gears, that is, the
clearance between the end face of the gears and the cover plate, 1s
very small; this must not exceed .002in. at the most. On the
other hand, of course, the gears must not bear tightly on the
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cover plate, otherwise it will require unnecessary force to revolve
the worm wheel on the pump spindle and this may lead to trouble
and undue wear with the pump drive worm and the worm wheel.
The joint faces where the cover fits on the pump body must be
smeared with Hermatite or similar thin jointing compound before
final re-assembly.

Oil to the big end is taken through a bronze jet which fits
into a bush screwed into the timing cover. Whenever the
cover i1s removed, i1t 1s advisable to remove also the bush which
carries the big end feed jet and to thoroughly clean the hole
into which it fits. This bush is screwed with a LEFT HAND
thread. It is also a good plan to syringe out all holes with
petrol to remove any foreign matter which may have become
lodged.

TIMING
(O.H.V. Push Rod Engines).

Never disturb timing unless compelled. If it is necessary to
remove the cams or the pinion on the main shaft, the mesh of the
teeth should be marked, and if the pinion is taken from the main
shaft, the keyway into which the key is fitted should also be
marked since there are three keyways in this pinion which will
each give a variation in timing.

Models 18, 20 & E.S.2.

Inlet valve opens - - - 25°t030° (") before top centre.
Exhaust valve closes - 25°t0o30° (}”) after top centre.
Model 19.

Inlet valve opens - - - 25°1t030° ({4”) before top centre.
Exhaust valve closes - 25°to 30° (4%”) after top centre.

Models 50 & 55.

Inlet opens - - - 30° to 35° B.T.C. ().
Exhaust closes - - 35° to 40° A.T.C. (%").
Ignition - - - - - 48° to 50° B.T.C. (4}").

fully Zl(lVEi]'ICEId.

The valve clearance which may be varied by means of the
adjusters at the top of the push rod tubes should be such that
both tubes may be readily revolved and vet be free from any
up and down movement. The above setting should be ob-
tained with the engine cold.
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DETAILS OF THE
INTERNATIONAL MODELS

lLach machine 1s individually produced and tuned; each engine
has to reach a specified performance on the bench before being
passed out for assembly into a complete machine.

The compression ratio in the case of the Model 30 is 74 to 1
and the Model 40 is 7.75 to 1.

For use with alcohol fuel, a piston is fitted or alternatively,

it can be supplied as an extra, giving a compression ratio of
10.5 to 1 for the Model 30 and 11 5 to 1 for the Model 40.

Carburation is a very important factor with any machine, but

it becomes more important on a highly tuned, high
sfhiciency engine. When the machine is used for racing purposes
with a straight through exhaust pipe, in the case of the 490 c.c.
International Model a 400 jet with a 109 needle jet is most
suitable, with the 348 c.c. Machine a 350 jet with a 107 needle
jet; the needle being in the middle position. For general pur-
poses of course, a silencer is essential, and this undoubtedly
affects the maximum speed. With a silencer smaller jets should
be used; a 310 jet will be approximately correct with the needle
in the middle position in the case of the 490 Model and a 260 jet
in the case of the 348 Model, with the needle also in the middle
position. With alcohol fuel, as an example RDI, a size 700 jet
in conjunction with a 113 needle jet will be found most suitable
with the 490, and an 660 jet with a 113 needle jet for the 348
Model. Here again, the needle should be in the central position.
It is, however, always advisable to determine the best jet setting
by experiment.

Valve Timing. The timing for the International Machines is
as follows :—
Inlet valve opens - -
Inlet valve closes - - 70° after bottom centre.
Exhaust valve opens - 85¢ before bottom centre.
Exhaust valve closes - - 60 after top centre.

Ignition timing is 423° before top centre, fully advanced.

474° before top centre.

Tappet Clearance. Clearance between rocker arm and valve
should be :—
Inlet - .010” Exhaust - .020”

Rocker Adjustment. The adjuster for adjusting the clearance

between valve angd rocker is situated at
the end of the rocker immediately above the end of the valve.
The adjuster consists of the pad which makes actual contact
with the valve, the central sleeve which governs the position of
the pad relative to the rocker, and a small hexagonal nut which
holds the pad tightly in the sleeve.
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To adjust, slacken the small hexagonal nut at the top of the
adjuster, when a tap will free the pad from the sleeve, the slceve
can now be rotated by means of its hexagonal end. To reduce
the clearance between the pad and valve screw the hexagonal
head closer to the rocker; to increase screw the hexagonal head
away from the rocker. Defore checking the clearance tighten
the small hexagonal nut.

Gear Ratios. The International Model as it is despatched from
the NORTON factory is equipped with the most
suitable gears for fast road work, but for any particular course it
may be necessary to modify these. This can be done by fitting
different size engine sprockets. Various sizes are available at
the NORTON Works and the Technical Department are alwavs
only too pleased to give any information to any rider or pros-
pective rider in connection with this very important matter.

IGNITION TIMING (Fully Advanced).
Models 18, 20 & E.S.2.

The platinum points should be just commencing to break when

Removal of Cylinder Barrel.

the piston is 42° (§”) before top dead centre. For racing 47°
(%8”).

Model 19.
The platinum points should be just commencing to break when
the piston is 42° (33”) before top dead centre. For racing 47°

().
DECARBONIZING

Models 16H and Big Four 1i the engine is in good mechanical _
(Side Valve Engines). condition and you do not intend to -

examine the piston, it will only be
necessary to remove the cylinder head. This is held in position by
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nine nuts, and if the joint does not break easily after these nuts
have been removed, give the bottom fins on the head a smart tap
sideways, using a lead hammer or interposing a piece of wood
between an ordinary hammer and the fins; this should break the
joint and the head can be lifted off. To remove valves, detach
valve spring cover and compress valve springs with the aid of one
of the usual valve spring extractor tools such as are supplied by
motor accessory dealers. With the valve spring fully compressed,
the cotters can be removed from inside the valve cup and the
valves taken out. Remember that both valves are the same di-
mensions and must not be interchanged. The cylinder head, top
of piston and the ports can now be decarbonized in exactly the
same way as the instructions given for the Models 18, 19, 20 and
E.S.2, and if it is desired to examine the piston, the cylinder
barrel can be removed exactly as previous instructions.

TIMING
(Side Valve Engines).

Model 16H.
Inlet valve opens - - - 25°to30° (1”) before top centre.
Exhaust valve closes - 25°to30° (4”) after top centre.

Re-fitting Cylinder Barrel.

Model Big Four.

Inlet valve opens - - - 25°1t030° (%"”) before top centre.
Exhaust valve closes - 25°t030° (%"”) after top centre.
Clearance between tappet and valve when engine is cold :
Inlet - .004” Exhaust - .006”

These clearances will be slightly smaller when engine is warm.
20



IGNITION TIMING
Model 16H.

The platinum points should be just commencing to break when
the piston is 25° (3%"”) before top dead centre (fully advanced).

Model Big Four.

The platinum points should be just commencing to break when
the piston is 25° (1”) before top dead centre (fully advanced).

Models CS1 & CJ.

The timing of the engine is marked and if the marks on the
respective bevels coincide and the peg in the camshaft bevel is
opposite the groove on the end of the camshaft, and the scratched
line on the bevel, the valve timing should be correct. When
fitting a new cam, it is advisable to check the timing, as the key-
way in tne respective cams may not be in the same position
relative to the cam profile.

The timing is adjusted by removing the peg in the camshaft
bevel, which is held in position by the camshaft nut, and replacing
in the respective holes in the bevel and camshaft which gives
correct timing.

The valves are correctly timed when the inlet valve com-
mences to open 323° (2” C.S.1. 3" C.J.) before top centre and
closes 573° (14%” C.S.1. }§” C.J.) after bottom centre. With
the exhaust valve opening 70° (14" C.S.1. 13” C.].) before
bottom centre and closing 30° (&” C.S.1. /%” C.].) after top
centre. This timing should be obtained with .005” clearance in
both valves. The correct clearances for running are .008” inlet
and .012” exhaust for all ordinary purposes, but should be in-
creased to .012” inlet, .020” exhaust for racing purposes. It is
important that the clearance is set with the engine cold.

MAGNETO TIMING.

The ignition 1s correctly timed when the platinum points are
just commencing to break when the piston is 45° (}}”) before top
centre witn the ignition lever fullv advanced.

DECARBONIZING

Models CS1, CJ, 30 & Remove tank, carburetter, exhaust
40 (O.H.C. Engines). pipe, sparking plug and remove the

four rocker box holding down bolts
and take away the distance pieces from between the cylinder
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head bolts and rocker box. Completely unscrew vertical shaft
cover tube top gland nut, unscrew bottom gland nut several
turns, remove rocker box bevel inspection cover and turn en-
gine over until the piston is on top dead centre and the marks
on the camshaft bevel and vertical shaft top bevel coincide,
place machine in gear to prevent piston from moving from top
centre position.

If the rocker box and vertical shaft tube are now tilted
slightly away from the cylinder barrel and the rocker box then
lifted approximately half-an-inch to clear the top vertical
shaft coupling the rocker box may be withdrawn sideways.
Unscrew the cylinder head nuts and the joint between cylinder
head and barrel may now be broken. If the head is difficult to
separate from the barrel, a tap under the inlet port, using a
lead hammer or interposing a piece of wood should loosen same.
Valve removing, grinding-in, and refitting head is exactly as for
Models 18, 19, 20 and E.S.2.

REMOVING ROCKER BOX

Models CS1, CJ, The simplest method is to detach the top
30 & 40. bevel housing from the rocker box, by re-

moving the four nuts. The mesh of the
bevels is marked but it will be necessary to see that the contact
breaker in the magneto is in the same position relative to the
camshaft when re-assembling as before, otherwise the sparking
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plug will be firing on the wrong stroke and the magneto will have
to be re-timed. Do not detach the vertical shaft, vertical shaft
bevels or bevel housings from the vertical shaft cover tube.

To dismantle rocker box, remove the two rocker pivot bolts
and the cheese head screws. The cover i1s then held only by the
dowels and camshaft roller race. Withdraw cover 4”, when it
will be free and can be completely removed. The rockers can
now be withdrawn. These rockers are identical and it is import-
ant that they are not interchanged. A hardened insert is fixed
into the end of the rocker which bears upon the cams; If this has
worn unduly, a new insert should be fitted. To remove cam,
unscrew the left-hand threaded nut and pull off the roller race
and cam. The vertical shaft housings can be removed after un-
screwing the four holding down nuts at each end and raising the
rocker box so that the housings are clear of the locating spigots.

When refitting rockers care must be taken with the packings,
otherwise trouble will be experienced from oil leakage. At the
ends of the rocker bosses a resilient cork washer 1s fitted, but a
steel washer is interposed between the end of the rocker and the
cork washer in order to avoid the rocker working on the cork
itself. 1f this washer has worn it must be replaced. Felt pads
are used to seal the jomnt on the top and bottom of the rocker
boss; these must be adjusted so that they press on to this boss
moderately tightly, but not so tight that the rockers bind.

To remove pump, unscrew the two screw-driver headed bolts
and insert in their place two }” diameter rods, allowing same to
protrude from the oil pump body a few inches so that they may
be gripped and the whole pump body revolved, which should free
same and enable the complete unit to be withdrawn. When re-
titting o1l pump, smear lightly outside of pump body with Herm-
atite Jointing Compound, or failing this use gold size as a
substitute.

The o1l to the big end is taken through a restriction jet fitted in
the timing cover which abuts the end of the timing side main
shaft. This jet should be examined on any occasion when the
timing cover has been removed in order to make sure that the
restriction jet is quite clear, i.e., that the flow of oil is not im-
peded by the presence of any foreign matter. Syringe with petrol
all oil holes in crankcase and cover, to remove any foreign matter
that may have become lodged.

GEAR BOX

This gear box is designed on the constant mesh principle. Gear
Lh'mgmg is effected entirely by dogs so that under all normal
conditions it 1s quite 1mp0551ble for any damage whatever to be
done to the gear teeth.
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Gear Adjustment. DBefore proceeding to adjust control, see
that the nut on the Rocking Shaft Spindle

is thoroughly tight.

Before checking adjustment, make sure that all nuts and bolts
on the gear box are tight, particularly the nut which attaches the
change lever to its shaft at the bottom of the gear box. The
gears will be in correct adjustment when this lever will move an
equal amount either side the neutral notch without engaging
either the middle or low gear.

To correct adjustment, remove pin from jaw joint connection
at the bottom end of the control rod, loosen locknut and re-
volve this jaw joint connection up or down on the thread in
order to lengthen or shorten the control rod as required.

Clutch. This Clutch has sufficient area to prevent slip even when
oil is present on the lining, consequently no trouble will
be experienced through oil working its way to the clutch.

When fitting up the control wire for the clutch, ease off the
bends as much as possible to ensure long life and easy movement
of the inner wire. It may be found, even after the control wire
has been slackened or disconnected, that there is no free move-
ment in the clutch worm lever; this would be caused through
the shoulder on the worm bearing on the face of the felt washer,
this washer being held in position by a steel cap on which is
pressed a hexagon to accommodate spanner. To cure this
trouble, release the steel cap a few threads.

To dismantle clutch, remove clutch spring screws and take out
springs together with spring boxes. The circlip round the clutch
body should then be removed, it is only necessary to insert a
screwdriver through any of the slots underneath the spring when
it can be readily lifted from its retaining groove. The plates can
now be withdrawn, noting the order in which they are fitted as 1t
1s advisable that they are replaced in exactly the same position as
they were removed.

Inside the large body of the shock absorber are the rubbers
which form the transmission shock absorber. To remove unscrew
the three countersunk head screws which hold the retaining plate
on the outside of the clutch body. The rubbers can now be with-
drawn, but if they have been in position for a considerable period
they may adhere firmly to the clutch body, in which case it will
be necessary to run the blade of a pen knife between the rubber
and the clutch body in order to free these.
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To Dismantle Disconnect clutch control wire, then remove
Gear Box. seven cover nuts and gently pull off the cover

: plate. Do not use a screwdriver or similar tool
to part the joint or the latter will fail to retain oil when re-
assembled. If the plate sticks, one or two light blows inside the
kick-starter crank will loosen it. This will expose the complete
interior to view. By disconnecting gear control rod the low and
middle gear pinions, also layshaft, may be lifted out.

When replacing, take care that the ball bearings are not tilted.
No forcing is necessary when replacing the cover plate. To ex-
amine Positive Foot Change mechanism remove neutral indicator
and operating lever; next remove the two cheese headed screws
which hold the cover in position. There is no necessity to re-

move the clutch cable and adjuster which are attached to this
cover.

Lubrication. Always use a thin, good quality grease, or as a

: substitute, ordinary engine oil may be employed;
especially is this latter advantageous if the machine is to be used
for racing, although it must be remembered that this will have a
far greater tendency to leak from the gear box, and even when a
thin grease is used, it is preferable to add a small quantity of oil
in addition to the grease. It is not advisable to use thick grease,
as this may prevent the free operation of the kick-starter pawl,
and in addition, will be too thick to reach the various bearings.

The various joints in the gear changing lever mechanism shpu_ld-
be kept oiled regularly to insure freedom of action. Sy
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Front Chaincase Oiling Bath, Disconnect brake pedal and
Removal of Cover. exhaust pipe (if this is on the

same side as chaincase), re-
move footrest and take off the large nut screwed on footrest
tube. This nut alone holds the outer cover in position, so that
with the nut removed the cover can be withdrawn.

The oil sealing joint consists of a large oil resisting rubber
band encircling the whole of the inner periphery of the case and
as far as possible the cover should be eased off equally all round.
The removal of the chaincase cover exposes the whole of the
primary transmission including the clutch.

When refitting cover, press cover on with hands evenly all
round and tighten up the large nut on footrest tube. Do not use
unnecessary force when tightening this nut as it i1s not necessarv
that this be tightened up hard against the shoulder on the footrest
tube, it must be simply sufficiently tight to hold the cover firmly
against the rubber washer.

Ordinary mineral engine oil such as WAKEFIELD'S
PATENT CASTROL XL, PRICE’'S MOTORINE DE LUXE
or AEROSHELL, is the correct oil to use in this chain case. Do
not use Castor Base Oil. To fill, remove inspection cover from
the top of the chain case and the oil level plug from the bottom
of the chain case. Oil can now be poured through the inspec-
tion cover hole until it reaches the level plug hole with the
machine in the vertical position. This is the correct amount of
o1l and no advantage will be gained by using more o1l in the
chain case.

FRONT CHAIN ADJUSTMENT

The chain is correctly adjusted when there is between & to 3”
up and down play or movement midway between the two
sprockets.

To adjust, slacken the top and bottom gear box bolt nuts. An
adjuster is fitted and this protrudes through the rear of the top
gear box lug and passes through the gear box top bolt.

To tighten front chain, turn bolt in clockwise direction.

After obtaining correct adjustment, both nuts should be se-
curely tightened up.

REAR CHAIN ADJUSTMENT

The rear chain is correctly adjusted when there is between #”
to 3 up and down movement midway between the sprockets.

To adjust, unscrew the wing nut on the end of the brake rod,
loosen slightly the two hub spindle nuts and unscrew the two
spindle adjuster lock nuts, taking care that the adjusters them-
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selves are not disturbed. Turn the adjusting screws so that each
side is practically an equal distance, and until the correct adjust-
ment is obtained, tighten up spindle nuts and locknuts on the
adjusters.

Also remember that rear brake will require adjustment. To
check alignment of back wheel, stretch a string tightly alongside
the front wheel and let this pass to the rear wheel, turn the front
wheel by means of the handlebars until the string touches both
edges of front tyre and adjust the back wheel with the adjusting
screws until the string also touches both edges of the rear tyre.

REAR BRAKE ADJUSTMENT

Two distinct adjustments are provided for the brake pedal, one
which is in the nature of a permanent adjustment, is to enable the
brake pedal to be adjusted relative to the footrest pad in a
position which is convenient to the rider. This adjustiment is
controlled by the small hexagon screw and locknut fitted to the
underneath of the brake pedal at the rear of the frame attach-
ment boss,

The second adjustment is provided to take up wear on the brake
shoes. This is controlled by the wing nut which is fixed at the
rear end of the brake rod. To adjust, place machine on rear
stand, with the gear lever in the neutral position, revolve wing
nut in the clockwise direction until there is a minimum amount of
movement on the brake pedal, and at the same time, the rear
wheel must be perfectly free to revolve, that is, there must be no
suspicion of the brake shoes touching the drum when the brake
pedal 1s in the ‘off” position.

Always pack bearings with grease after they have been dis-
mantled, but do not force an unnecessuarily large quantity of
grease through the hub grease nipples, otherwise excessive grease
will work through to the brake linings.

FRONT BRAKE ADJUSTMENT

This adjustment is controlled by a screwed adjuster which is
fitted in the fork end, and to take up wear on the brake shoes,
slacken lock nut and turn adjuster the required amount. As in
the case of the rear wheel, the brake shoes must be adjusted as
close to the drum as possible, but at the same time the front
wheel must be free to revolve, and there must be no suspicion of
the shoes rubbing on the drum when the brake is in the ‘off’
position.

If either front or rear brakes are unduly harsh in action and
tend to squeak or grip too fiercely when applied, the brake plate
should be removed and the end of the lining filed thin for a dis-
tance of about 1” from each end, so that the portion which has
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‘been filed 1s well clear of the brake drum. This will, of course,
reduce the area of the brake lining in contact with the brake
drum and will make the brake considerably smoother in action
without impairing its efhiciency when applied reasonably hard.

Whenever the brake shoes or brake plate 1s removed, see that
the shoes are quite free from grease; if greasy, this should be
removed with a rag, the linings being cleaned afterwards with
petrol. Under no circumstances should paraffin be used for this
operation. If the linings are worn very smooth and hard, these
should be roughened up with a coarse file.

WHEEL ADJUSTMENT

The front, rear and sidecar wheels are quickly detachable and
interchangeable. In the case of the rear wheel, it is quite un-
necessary to remove the brake drum or rear chain.

Wheel Removal. To facilitate the removal of the rear wheel,

the rear portion of the mudguard and mud-
guard stay are readily detachable. Tt is only necessary to slacken
the two fixing screws at the joint and also to remove the two
nuts which attach the rear stay to the fork end of the frame. To
remove the wheel, withdraw the hub spindle distance piece from
the right hand side of the machine. Remove the three sleeve
nuts which secure the hub to the brake drum. The wheel may
now be withdrawn from the brake drum and readily detached,
leaving the brake drum and chain sprocket in situ.

Front Wheel. Disconnect brake cable ‘I’ piece from brake

lever and slacken both the spindle nuts. -It is
unnecessary to completely remove these. This will allow the
wheel complete to be removed. 1f it is desired to remove the
brake drum, the three sleeve nuts which are identical to those
fitted to the rear wheel, should be unscrewed; the brake drum
can then be lifted clear from the wheel.

Sidecar Wheel. It is only necessary to withdraw the hub

spindle, when the whecl can be quite readily
detached.

Wheel Bearings. are fitted, that on the brake side of the

Journal bearings of generous proportions
machine being of the double row rigid tvpe. No provision is made
for adjustment, as this is quite unnecessary. Providing that due
attention is paid to lubrication, the bearings will give satisfactory
service for a very considerable period. Should it be found neces-
sary for any purpose to remove the bearings, the locking ring
of the hub should be detached, a peg spanner if available, o1
alternatively a punch should be used. The inner sleeve .on
which the inside race of each bearing is fitted, should be:tapped
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out from the opposite side of the hub from which the locking
ring is removed. With the bearing on the off-side removed, the
bearing on the near-side can quite readily be tapped out by means
of a suitable drift placed through the hub.

FORKS

Lubrication. The forks are lubricated by means of grease

nipples which, in conjunction with the grease gun

pplied with the Tool Kit, enable the four spindles to be properly

lubncated Grease is the most suitable lubricant to be used, but
in its absence engine oil will make a good substitute,

Fork Adjustment. The forks are correctly adjusted when

they are free to move up and down with-
out binding, but at the same time, there should be no end play in
the links.

The adjustment of the two top spindles and the bottom rear
spindle is carried out in an identical manner. To adjust,
slacken the locknuts at each end of the spindle and rotate the
spindle in an anti-clockwise direction by means of its squared
end, until the spindle is just tight; slacken back about a half
turn and tighten up locknuts. The bottom front spindle is
adjusted by first unscrewing the shock absorber knob until the
star washer behind it is free of all tension. Slacken locknut
and rotate spindle in a clockwise direction until just tight,
Now slacken back about half a turn, and tighten lm.knut
afterwards checking that the fork is quite free.
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Fork Shock Absorber A hand adjuster i1s provided for the
Adjustment. Fork Shock Absorber Adjustment.

The single knob adjusts both friction
surfaces to the same degree. A special form of star washer is
fitted inside the knob which avoids the possibility of vibration or
road shocks rotating the knob and so causing the adjustment to
vary. Under all conditions, it is advisable to have the Shock
Absorber in operation to a certain degree. This, however, de-
pends, of course, on road conditions. If the fork movement
appears at any time to be too great, then the Shock Absorber
Adjustment should be tightened.

Steering Damper. This is an integral fitting with the fork
and can, of course, be adjusted to the
rider’s requirements whilst the machine is in motion,

Steering Head Support bottom of crankcase so that the front
Adjustment. wheel is lifted clear of the ground and slacken

steering damper. If head bearings are cor-
rectly adjusted the handlebars should be free to turn without any
suspicion of play in the bearings. This can best be tried by
attempting to lift the forward portion of the front mudguard; if
play is present, a movement will be visible between the top of
the head lug and the bottom of the fork clip. To adjust, slacken
the locking bolt in the fork clip and tighten down the nut on top
of the steering column until all play has been eliminated.

TYRES

Correct tyre inflation is essential both from a steering and
comfort point of view. The pressures recommended by the
tyre manufactures are :—

Tyre Size Minimum Inflation Pressures
Front Rear sidecar
Tyres Tyres Tyres
(1hs. per sq. uv)

Solo Machines— 3.25—-19 17 20 —
3.50—19 16 16 .
4.00—19 16 16 —
3.00—21 22 — -
3.25—20 — 20 —
Sidecar Machines- - 3.25—19 17 27 17

In all Dunlop Motorcycle tyres the inner tube is of a type
which enables the pressure to be checked.

Pressures should be tested at least once a week with a relia-
ble Pressure Gauge.
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AMAL CARBURETTER

Fitted all models except International Machines.

The Carburetter fitted to NORTON engines is of the two-lever,
needle jet type, the mixture at slow or idling speeds being con-
trolled by a readily adjustable pilot jet, whilst at higher speeds
the mixture is controlled by means of a needle attached to the
throttle slide and working in a restriction jet,

The two-lever control must not be confused with the type of
control that has often been previously used on the two-lever
carburetter, in which it was necessary to constantly adjust the air
lever 1n accordance with the conditions under which the machine
was running. This carburetter 1s for all practical purposes auto-
matic, the air lever being used only to facilitate starting and
occasionally under very adverse circumstances.

The petrol tap having been turned on, petrol will low past the
needle valve ‘U’ until the quantity of petrol in the chamber ‘R’ is
sufficient to raise the float ‘T,” when the needle valve ‘U’ will
prevent a further supply entering the tloat chamber.

PILOT AIR SCREW

CARBURETTER (Section View).
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The action of the float can be readily understood, for, as the
quantity of fuel in the float chamber is used, the float "T" will
drop, carrying with it the needle ‘U, and admitting a further
supply. Thus, automatically, the petrol level is kept constant.
No alteration should be made to our standard petrol level.

The float chamber having filled to its correct level, fuel passes
along the passages, through the diagonal holes in the jet plug ‘Q,’
when it will be in communication with the main jet ‘P’ and the
pilot feed hole ‘K’; the level in these jets being, obviously, the
same as that maintained in the float chamber.

Imagine the throttle valve ‘B’ very slightly open. As the piston
descends a partial vacuum is created in the carburetter, causing a
rush of air through the pilot air hole ‘L’ and drawing fuel from
the pilot jet ‘J.’

The mixture of air and fuel is admitted to the engine through
the pilot outlet ‘M.’

The quantity of mixture capable of being passed by the pilot
outlet ‘M’ is insufficient to run the engine. This mixture also
carries excess of fuel. Consequently, before a combustible mix-
ture is admitted, throttle valve ‘B’ must be slightly raised, ad-
mitting a further supply of air from the main air intake.

The further the throttle valve is opened, the less will be the
depression on the outlet ‘M,’ but, in turn, a higher depression will
be created on the by-pass ‘N,” and the pilot mixture will flow
from this passage as well as from the outlet ‘M.’

The mixture provided by the pilot and by-pass system is sup-
plemented at approximately #-throttle by fuel from the main iet
system, the throttle valve cut-away governing the mixture strength
from here to }-throttle. Proceeding up the throttle range, mix-
ture control by the position of the needle takes place from } to
3-throttle, and thereafter the main jet is the only regulation.

The air valve ‘D’ has the effect of obstructing the main
through-wa}r, and, in consequence, increasing the depression of
the main jet, enrlchmg the mixture.

The carburetter fitted to these machines is equipped with the
correct size jets and the most suitable adjustment for all normal
purposes, but under certain exceptional circumstances a different
size of jet or position of needle in the throttle valve will be
advantageous.

Pilot or There is only one adjustment which will
“Slow Running’ ordinarily be necessary, and this is to .the
Adjustment. pilot jet, which controls the slow running

and also the starting, since it can generally
‘be assumed that an engine which will run slowly will also start
easily.
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This pilot adjustment is controlled by a knurled screw on the
engine side of the carburetter body and is prevented from turn-
ing ordinarily by means of a spring.

To weaken the slow running mixture, screw pilot air adjuster
outwards.

To enrich, screw pilot air adjuster inwards.

Obtaining most Screw pilot air adjuster home in a clock-
suitable position for wise direction. Place gear lever in
Pilot Adjuster. neutral. Slightly flood float chamber

by gently depressing the tickler until
fuel can be observed overflowing from the mixing chamber. Set
magneto half-advance, throttle approximately i open, close air
lever, start the engine and warm up. '

After warming up, reduce the engine revolutions by gently-
closing the throttle. The slow running mixture will prove too-
rich unless air leaks are present.

Very gradually unscrew the pilot air adjuster.

The engine speed will increase and must again be reduced by
gently closing the throttle until, by a combination of throttle-
positions and air adjustment, the desired ‘idling’ is secured.

Throttle Stop. If it is desired that the engine should continue

‘idling’ with the throttle lever closed, the posi-
tion of the throttle valve must be set by means of the throttle-
stop screw, the throttle lever being in the ‘closed’ position during
this adjustment. Alternatively, if the screw is adjusted clear of
the throttle valve, the engine will shut off in the normal way by
the control lever.

Do not take the throttle stop screw out completely.

‘Idling.’ Failure to secure good ‘idling” will probably be traced
to one of the following causes :—

Air leaks at the junction of the carburetter and engine, or due
to worn inlet valve stem and guide.

Faulty inlet and exhaust valve seatings.

Sparking Plug. Points too close. Try a gap .025”.

Sparking Plug oily.

Too much ignitipon advance.

Magneto. Contacts dirty or too close.

Examine contact breaker.

Examine slip ring for oil.
 Examine for carbon brush jamming in holder, or glazed on
contact face. ™~

Examine for fractured brush holder.

Examine high tension cable for shorting.
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Magneto insulations may be broken down, or the interior
mechanism wet.

Main Jet. The main jet fitted will be the most suitable size for

the particular engine under all normal conditions.
This main jet governs the mixture only from § throttle to full
throttle. This jet must be the smallest size which will give
maximum speed with the air lever § open, or for racing work,
with the air lever fully open.

The needle position controls the mixture from the pilot adjust-
ment, 1.e., 4 throttle, to main jet adjustment, i.e., § throttle. The
most suitable position for all normal purposes i1s that at which
the needle is fixed when the machine leaves these works, i.e., the
central notch, but under certain exceptional circumstances an
alteration may be desirable.

To check suitability of needle position, start machine, open air
lever fully, open throttle half way. Note if the exhaust is crisp
and the engine lively. Close air lever slightly below throttle,
exhaust note and engine speed should then remain practically
unaltered.

Weak mixture will be indicated by popping back and spitting
with blue flames from carburetter intake.

To cure, raise needle 1in throttle valve one notch.

Rich mixture will be indicated by failure of engine speed to
increase progressively as the thrrottle is raised; a black smoky
exhaust and heavy thumpy running of engine; on closing air
lever slightly below throttle lever, tendency to mis-fire and eight-
stroke is present.

To cure, lower needle setting one notch.

Having found the correct needle position, the carburetter
setting 1s now complete and it will be found that the driving is
practically automatic once the engine i1s warmed up.

Where extreme economy in fuel is desired and where frequent
or continuous use of air lever 1s not objected to, or again in cases
where the needle and needle restriction jet have worn consider-
ably, as they may on a machine which has been in use for some
time, needle can be lowered one groove, i.e., second from the
top.

In general a rich mixture is indicated by heavy thumpy ‘run-
ning, emission of black smoke from the exhaust, the inside of the
carburetter becomes blackened, and as the throttle is opened.
heavy ‘blow back’ of fuel is observed from the carburetter air
intake.
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