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INTRODUCTION

This manual has been compiled to provide comprehensive service information for the B.S.A. owner and
for the workshop fitter wishing to carry out basic maintenance or major repair work. It is written in great
detail, nevertheless, because of the specialised skills or equipment required to carry out some of the repair
work described, the inexperienced owner is strongly advised to consult his B.S.A. dealer whenever he is in
doubt as to his own ability to carry out a satisfactory job.

All the information given in this manual is correct at the time of publication but, since in the course
of the constant development of B.S.A. motor-cycles changes in specifications are inevitable, anyone finding
the information given in this book to be at variance with the machine in his possession is advised to contact

the Service Department. In such cases we will previde up-to-date information.

The manual is sub-divided into sections dealing with major assemblies and these are again broken down
into the individual operations required for maintenance or repair. It is hoped that by this arrangement the

manual will be useful as a quick work of reference even to the skilled mechanic.

ENGINE AND FRAME NUMBERS

The engine number is stamped on the left-hand side of the crankcase immediately below the cylinder base.

The frame number is stamped on the left-hand side of the frame steering head lug just forward and

below the petrol tank, or on later models, on the front engine mounting lug.

Both the engine and frame numbers, together with prefix and suffix letters must be quoted in full in
any correspondence relating to the machine or any enquiry regarding this manual, to either the dealer or
the Service Department.
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FACTORY SERVICE ARRANGEMENTS

(UNITED KINGDOM)

REPLACEMENT PARTS

B.S.A. replacement parts and exchange units are distributed through a national network of B.S.A. dealers,
each of whom holds a stock of fast moving parts. Approximately 200 of these dealers have been sclected
for appointment as specialist B.S.A. replacement part stockists and each of these stockists holds a compre-
hensive stock of B.S.A. replacements. Lists of appointed stockists are available on request, and their names
are printed in every B.S.A. Parts Catalogue.

GUARANTEE CLAIMS

In the interests of all concerned it is best that any owner of a new motor-cycle wishing to claim assistance
under the guarantee should do so through the dealei from whom his machine was puichased. All B.S.A.
dealers are familiar with the procedure designed by B.S.A. to give quick service to any owner of a B.S.A.
motor-cycle who may find himself in difficulty.

REPAIRS

Most appointed B.S.A. dealeis are able to carry out even major repair work, and owners are asked to make
all repair arrangements through their chosen dealer.

In the great majority of cases local repair will be possible and this will avoid the expense, inconvenicnce
and the possibility of the machine being damaged in transit to or from the works for repair.

Should your B.S.A. dealer decide that Service Department attention is required he will know best how
to make suitable arrangements with the factory. It is important to remember that no machine can be
accepted at the works without a prior appointment. This appointment can be made either by letter or by
telephone.

Labour time will be greatly reduced if proprietary articles such as legshields, safety bars, carriers or
fibre-glass fairings are removed before handing the machine over for repair. Accessories such as mirrors
or badges should always be removed before entrusting a machine to an independent carrier.
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TECHNICAL ADYVICE

B.S.A. Service Department staff have long experience in dealing with technical problems of all kinds and
will be pleased to help in the event of difficulty. The correct address of the Service Department is as
follows:—

B.S.A. MOTOR CYCLES LIMITED,
SERVICE DEPARTMENT,
ARMOURY ROAD,
BIRMINGHAM 11.

Telephone No. 021-772-2381

In all communications the full engine and frame numbers with all

prefix or suffix letters and figures must be quoted.

SERVICE. ARRANGEMENTS OVERSEAS

In most markets of the world B.S.A. has an appointed distributor tc whom all service enquires should
be addressed.

The names of these distributors appear in all B.S.A. Replacement Part Catalogues and they are repeated
in a supplement to this manual when it is supplied overseas.
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PROPRIETARY PARTS

Equipment not of our manufacture which is fitted to our motor-cycles is of the highest quality and is
guaranteed by the manufacturers and not by us. Any complaints or repairs should be sent to the manu-
facturer concerned or their accredited agents who will give every possible assistance. The following are

the manufacturers concerned :—

CARBURETTERS

CHAINS

ELECTRICAL EQUIPMENT

REAR DAMPERS

SPARK PLUGS

SPEEDOMETERS

TYRES
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Amal Limited,
Holdford Road,
Witton, BIRMINGHAM 6.

Renold Chains Limited,
Wythenshawe,
MANCHESTER.

Joseph Lucas Limited,
Gt. Hampton Street,
BIRMINGHAM 18.

Girling Limited,
Birmingham Road,
WEST BROMWICH, Staffs.

Champion Sparking Plug Company Limited,
Feltham,
MIDDLESEX.

Smith’s Motor Accessories Limited,
Cricklewood Works,
LONDON N.W.2.

Dunlop Company Limited,
Fort Dunlop,
BIRMINGHAM 24,



U.S.A. SERVICE ARRANGEMENTS

REPLACEMENT PARTS

B.S.A. replacement parts are available through a national network of B.S.A. dealers covering the entire United
States.

These B.S.A. motor-cycle deulers ure listed under **Motorcycles™ in the yellow pages of your locul telephone
directory.

All requests for parts must be made through franchised B.S.A. dealers. thev are not sold direct to B.S.A.
owners by the two factory branches.

GUARANTEE CLAIMS

In the interest of all concerned the owner of a new motor-cycle wishing to claim assistance under the guarantee
must do so through the dealer froni whom his machine was purchased.

REPAIRS

B.S.A. dealers are capable of servicing ard repairing B.S.A. motor-cycles. ask you dealer to help when repairs
are needed.

Labour time will be greatly reduced if proprietary articles. such as legshields. crash bars. carriers or fibre-
glass fairings, are removed before handing the machine over for repuir. Accessories such as mirrors or badges
should always be removed before entrusting a machine 1o an independent carrier.

TECHNICAL ADVICE

The B.S.A. Service Departiment staff at the two U.S.A. factory branches have long experience in dealing with
technical questions of all kinds and will be pleased to kelp in the event of difficulty.

The factory branch addresses are shown below:—

EASTERN: B.S.A. INCORPORATED.
639 Passaic Avenue,
Nutley. New Jersey 07110.

WESTERN: B.S.A. MOTORCYCLES -- WESTERN.
2745 E. Huntington Drive,
Duarte,
CALIFORNIA 91010.

I all communications the full engine and frame numbers with all prefix and suffix letters and figures
niust be quoted us well as the year and model of the motor-cycle in question.
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OVERSEAS DISTRIBUTORS — REMOVING THE MOTOR-CYCLE FROM THE CASE

Note:—Check that the packing case is RIGHT SIDE UP before dismantling. The TOP has stencilled
markings on it, the bottom does not.

. Prise off the top boards with a suitable pinch bar.

Take out the top packing and loose parts rom around the motor-cycle.

[

3. Remove one side of the case and take out the motor-cycle and any remaining loose parts. Check that
you have all the small parts before discarding the wrappings. Retain the TUEST CARD in case you
find it necessary to report any loss of parts or damage during transit.

4. The ignition keys and steering lock keys will be found in the tool roll.

INSTALLING THE FORKS (except U.S.A. West Coast)

Cut the machine on the centre stand and place a suitable support under the engine.

2. Check that both cups in the steering head are scated cerrectly in the frame. If they are at an angle,
o Hghty with amallet untit they seat property.

Wine out ail the eld grease fiam the enps in the (rame and the cone on the fork stem. Clean the fork
ey amaking sure taere is ne execister or dirt inside the fork shaits,

Tl the cups in the steering head with resh grease.

ean the ball bearings (which are found in the bag of small parts), by roiling them i a clean rag.
Tacre should be z0 bails for each steering head cup. Press them firmly down into the grease.

¢ Ansert the front fork stem into the {rame steering head, being carefui not to disturt the ball bearings.

7. Assemble the top bearing cone, painted dust cap and steering stem adjusting sleeve on to the front
fork stem.

[

Tighten the steering stem adjusting slecve until slight “drag” is felt as the front fork assembly is turncd
from side to side.

¢ tatthe fork top yoke into position and tighten the pinch bolt. Sciew on the adjusting sleeve dust cap.

-G, Fill each fork leg with approximately 14 pint of correct grade oit (sec page A.3 and A.4) and fit fork
tube washers, cable guides and nuts. NoTt:—The front fork assembly is iastalled before (ransit on

West Coast models.

INSTALLING THE STEERING DAMPER ASSEMBLY

[.. Slip the small spring washer on to the damper rod and insert the rod into the hole in the chrome
cover nut.

KN

Place the large fibre washer, anchor plate, and star washer on to the end of the damper rod in that
order, and secure with thc special nut.

3. Attach the anchor plate to its fixing point on the frame, placing the thick washer between the frame
cross piece and the bracket. o '
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INSTALLING THE FRONT FENDER AND WHEEL
Place the front fender between the forks, and fit the braces.

Pull out the wheel spindle {rom the fork ends and fit the front wheel. [nsert the spindle from the left-
hand side and use a suitable bar to screw the spindie right home. It has a left-hand thread.

Tighten the pinch bolts in the fork ends and secure the brake anchor strap with feader braces.

The support can now be removed from under the engine.

INSTALLING THE HANDLEBRAR — ATTACHING THE CABLES

Place the handlepar in position Gt the handlebar clips and alter adjusting lor suitable position, secure
with the feur tixiag bolts.

Feed catles through the appropriate guide on top of the Tork O
Re-position all control fevers,

Attacii the cluteh, front Grake and air centror cabics to their tespective fevers, The front britke cable
will be tound ameng the loose pats,

Attach the throttle control complete =i cabtes) and tighten the fixing screws,

{NETALUING THE TACHOMUETUR (wken fitted) AND SPEEDOMUTTER

Secure the instrument plate 1o the ten voke with two bolts and washers. and connect drive cable(sy
to mstraument head(ss.

Ta connect the instrument head lighting wires it will be tiecessary to first remove the headlamp front
(secured by onc screw at top).

Pass the wires threugi the base of the headiamp and connect each wire with anproprinte connectaor.

Replace the headlamp front and check for correct lumination ol instrument dials,

DITTING THE SEAT
Hook the front of the seat on to the frame member and secure at the rear with two bolts, washers
end distance pieces which enter from below and en each side of the sub-frame.
INSTALLING THE KICKSTAND AND FOOT PEGS
Fix the stand leg to the frame lug with the nut and belt. and connect the spring.

Mount each foot peg on to its stud and adjust to desired height before tightening the fixing nuts.
Check, by *‘sighting” from the rear of the machine. that each foot peg is mounted at the same height.

Page 25



SPARK PLUG, TYRE PUMP, TOOLS

1. Take out and discard the plastic plugs from the spark plug holes, fit the spark plugs and attach the
plug lead connectors. The plugs supplied with the machine are best suited to all round operating
conditions and should not be changed without the advice of a plug specialist.

2. Snap the tyre pump into its mount under the seat on the right-hand side of the frame.

3. The tools. instruction manual and other literature can now be placed in the toolbox.

BATTERY

Batteries are supplied in dry charged condition. Do not fill unless it is known that the machine is to be
sold within a few days.

To Fill and Charge the Battery

All plates in this battery have bezn charged fully and dried completely by special process. The tape across
the vent holes prevents the ingiess of moisture or air and insures perfect condition of the plates during
transportation and storage. This tapc must only be removed immzdiately before the battery is brought into
service. Dilute sulphuric .olution S.G. 1.260 can be prepared by slowly pouring 1 pait of concentrated
sulphuric acid into 3 parts of distilled water (by volume) or of S.G. 1.210 by adding | part of concentrated
sulphuric acid to 4 parts of distilled water (by volume).

A glass. earthenware or lead vessel should be used and the mixture well stirred. Allow to cool to the
temperature of the surrounding atmosphere before using.

IMPOKRTANT :— On dry charged batteries the filling of each cell with acid must be completed in ore operation
and levels restored after standing by syphoning off excess acid.

FILL EACH CELL WITH PURE DILUTE SULPHURIC ACID TO !4 INCH ABOVE PLATE
PACK AT ONE OPERATION. The temperature of the acid and battery should be between 60°F. and
80 F. (see below).

TEMPERATE TROPICAL

Climates ordinarily
below 80°F. (27°C.)
shade temperature

Climates frequently
above 80°F. (27°C.)
shade temperature

Specific gravity for filling new ceils

1.260 (at 60°F.)

1.210 (at 60°F.)

Specific gravity at completion of charge to be
adjusted if necessary. to be betwesn ..

1.270 and
1.290 (at 60°F.)

1.210 and
1.230 (at 60°F.)
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1. Batteries which have been stored at lower temperature than 60°F. should have their temperatures
raised before filling by allowing the battery to stand in a warm room until it attains room temperature.

2. AFTER FILLING AND STANDING FOR | HOUR OR MORE SYPHON OFF AND DISCARD
ANY ACID FROM ANY CELL WHERE IT HAS RISEN HIGHER THAN THE PLATE PACK
TO BRING IT BACK TO PLATE PACK LEVEL.

3. Batteries used under these conditions are up to 907, charged, but if time permits a freshening charge
of 4 hours at the normal re-charge rate would be beneficial. If the acid level rises after this freshening
charge restore levels as directed in paragraph (2).

Note:—Re-charge rate 0.8 ampere.

Keep acid just level with plate pack by adding distilled water only.

FINAL CHECK

It is the duty of the dealer to see that every nut, bolt and screw is tight and correctly installed before the
motor-cycle leaves his shop. You will be responsible if the customer returns and complains of rattles,
missing nuts or fractures caused by vibration. It should be noted that 907; of all vibration problems can
be traced to loose enging, mountings. Do not take it for granted that the factory has done everything right.
Check everything yourself.

STARTING THE MOTOR-CYCLE

Fill the oil tank, primary drive and gearbox with correct grades of oil (see pages A.3 and A .4).

Before starting the engine, make sure that there is no packing material in or around the carburetter
air intake(s).

While the engine is running take off the oil tank filler cap and check that the oil is circulating correctly
through the return pipe. After replacing the oil tank cap the machine will be complete and ready for use.
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A5065 GENERAL DATA GDI
INDEX
U.S.A. MODELS
A65 Lightning (650 c.c.): Pagc
Pistons, Piston Rings. Gudgeon Pins, Smali-end Bushes. Connecting Rods GD.2
Crankshaft. Oil Pump, Valves, Guides GDJ3
Spriugs, Valve Timing, Timing Gear, Tapper Clearances, Ignition Timing GD.4
Camshaft, Camshaft Bushes, Bariel, Tappets, Cylinder Head, Inlet Ralunce Pipe GD.s
Carburetters, Clutch GD.6
Sprockets, Primary Chain, Gearbox and Gear Detail GD.7
Gearbox Bearings, Kickstart Ratchet, Selector, Quadrant, etc., Steering Head GD.8
Swinging Arm, Rear Dampers, Front Forks, Bushes GD.J9
Wheels, Brakes, Tyres . GD.10-11
Electrical Equipment, Spark Plugs GD.11
Capacities, Dimensions, Weights GD.12
A65 Thunderbolt (650 c.c.) GD.13
A65 Hornet (650 c.c.) 1966/7 and Firebird Scrambler 1968 .. GD.14-15
A65 Spitfirc Mk. 11 Special (650 c.c.) .. GD.16-17
AS0 Wasp (500 c.c.) GD.18-19
AS0 Royal Star (500 c.c.) GD.20-21
HOME AND STANDARD EXPORT MODELS
A65 Lightning (650 c.c.) GD.22
A65 Thunderbolt (650 c.c.) GD.23
A65 Hornet (650 c.c.) 1966/7 and Firebird Scrambler 1968 .. GD.24
A65 Spitfire Mk. II Special (650 c.c.) .. GD.25
AS50 Wasp (500 c.c.) GD.26
A50 Royal Star (500 c.c.) GD.27
Speedometer Gears .. GD.28
Gearbox Ratios GD.28
Finding the Ratio , GD.29
_ Piston Displacement and Crankshaft Degrees .. .. .. GD.30
Torque Wrench Setting .. .. .. .. .. .. .. GD.31



GD2 GENERAL DATA

A5065

MODEL A65 LIGHTNING (650 c.c.)

PISTON

Material ..
Compression ratio
Clearance—bottom of skirt
Clearance—top of skirt

(both measured on major axis).
Gudgcon pin hole diameter

PISTON RINGS

Material .. .. .. .. ..
Compression ring—-lower ring is tapered to
same dimensions:
Width
Thickness
“Clearance in groove
Fitted gap

Oil control ring:
Width

Thickness
Clearance in groove
Fitted gap

GUDGEON PIN

Material ..
Diameter
Length

SMALL-END BUSH

Material .. .. .. ..
Outside diameter (before fitting)
Length .. .- .
Finished bore (fitted)
Interference fit in rod ..

CONNECTING RODS

Length between centres

Big-end bearing type

Rod side clearance ..
Bearing diametrical clearance
Small-end bore diameter

“Lo-Ex” Aluminium alloy

9.0 :1
.0032"—.0035"
.0062"—.0065"
.750"—.7502"
Cast-iron
0615 —.0625"
14— 121"
.001"—-.003"
.008"—.013"
24" — 1257
Jd14"— 121"
.001"—-.003"
.008"—.013"

(.0813—.0889 mm.)
(.1575—.1651 mm.)

(19.05—19.055 mm.)

(1.5621—1.5875 mm.)
(2.9972—3.0734 mm.)
(:0254—.0762 mm.)
(.:2032—.3302 mm.)

(3.1496—3.175 mm.)
(2.9972—3.0734 mm.)
(.0254—.0762 mm.)
(:2032—.3302 mm.)

Nickel-chrome high tensile steel

.750"—.7502"
2.368"—2.373"

Phosphor bronze
.8775"—.8785"
.940"—.950"
.7503"—.7506"
.002"—.004"

6.0

Vandervell VP.D2
024"
.001"—.0025"
.8745"—.8755"

(19.05—19.055 mm.)
(60.147—60.275 mm.)

(22.2885—-22.3139 mm.)
(23.876—24.130 mm.)
(19.0576—19.0652 mm.)
(.0508—.1016 mm.)

(152.394 mm.)

(.6049 mm.)
(.0254—.0635 mm.)
(22.212—22.237 mm.)



A5065

GENERAL

DATA GD3

CRANKSHAFT
Type

Main bearing (drive-side)
Journal diameter ..
Outer diameter
Width -

Main bush (gear-side):

Inner diameter
Outer diameter
Width

Crankpin diameter

Minimum regrind

Second regrind .. ..

Third regrind .. - ..

Gear-side journal regrind (two only)

Crankshaft end-foat
Crank throw

OIL PUMP

Punmp body material

Pump type

Pump drive ratio . .. ..
Pump non-return valve spring free fength
Pump non-return valve ball, size

Oil pressure reiief valve spring free length
Oil pressure relief valve ball size
Blow-oft pressure

VALVES

Seat angle (inclusive)
Head diameter:
Inlet
Exhaust
Stem diameter:
[nlet
Exhaust

VALVE GUIDES

Material .. . .. ..

Bore diameter, inlet and exhaust
Outside diameter, inlet and exhaust ..
Length, inlet and exhaust

One-picce {orged, two-throw crank
with bolt-on lywLeel,
Hoffman RMLUTLL (roller)

11257 (28.574 mm.)
2812 (70435 nmm.)
8127 (20.637 mm.)

1.5000"-~1.5005"
1.62457---1.62557
9467-—.960"
L.O6865" -1.687"
0107
-.0207
-.030"
010"
020"
00157 -.0037
1. 45677

Zinc-base alloy
Double gear
I3

81257

X

73

.609”

N
to

(3810 38113 mm.)
(41.262 -41.288 mm.)
(23876 -24.384 num.)
(42.837  42.849 mm.)
(.254 mnm.
(.308 mm.
(.762 mm.
(.2534 mm.
(.308 mm.
(038 076 mm.)
(37.00 mm.)

(20.637 mm.)
(6.35 mm.)
(153478 mm)
(7.937 mm.)

50 1bz. per square inch

90

1.395"—1.60"
1.407"—-1.412"

.3095"—.310"
.309"—.3095"

(40.513—40.64 mm.)
(33.737--35.864 mm.)

(7.861—7.874 mm.)
(7.848—7.861 mm.)

Cast-iron (high grade)

312"—313"
.5005"—-.501"
1.96"—1.97"

(7.9248—7.950 mm.)
(12.7127—12.7254 mm.)
(49.784—50.033 mm.)



GD4 GENERAL DATA A5065

VALVE SPRINGS

Free length, inner . . . . 154" (41.275 mm.)
= #(36.512 mm.)
Fitted length, inner .. .. . . 1.3 (33.02 mn1.)
Free length, outer .. .. . .. 24 (51.5937 mm.)
o *(44.45 mm.)
Fitted length. outer 1.37" (34.798 mm.)
VALVE TIMING (Sports Camshaft)
Tappets set to 0157 (381 mm.) for checking
putposes only:
Inlet opens .. . .. . S1B.T1.D.C
Inlet closes .. .. . .. 68 AB.D.C.
Lxhaust opens .. . . .. 78 B.B.D.C.
Exhaust closes .. .. .. .. 37 AT.D.C
TIMING GEAR
Crankshaft pinion:
Number of teeth .. .. .. . 22
Fit on shatt .. .. .. . —.0005" - .0005"  (.0127 mn.)
Camshaft pinion:
Number of tecth .. .. . . 44
Interference fit .. .. .. .. .0000"—.001" (.0254 mm.)
Idler pinion:
Number of teeth .. . .. . 44
Idler pinion spindle dimensions (both ends) .. .0860"—.6865" (17.4371 mm.)
ldler pinion bush dimensions (both). inside .. 6885 —.6875" (17.4625 mm.)
Idler pinion bush dimensions (both). outside K775 — 8785 (22.3012 mm.)
Spindle working clearance .. .. .. .0005"—.002" (.0127—.0508 mm.)
TAPPET CLEARANCE (Cold)
Inlet .. .. .. .. .. .. .008” (.2032 mm.)
Exhaust .. .. .. .. .. .. 010" (-254 mm.)
IGNITION TIMING (Standard Ignition System)
Piston position (B.T.D.C.) full advanced .. 3047 (7.216 mm.)
Crankshaft position (B.T.D.C.) full advanced 34°
Contact breaker gap setting .. .. .. .015" (.381 mm.)

*Figures for 1968 models onwards.



A5065 GENERAL DATA GD5

CAMSHAFT

Journal diameter, left .
Journal diameter, right
End float

Cam lift ..

Base circle diameter

CAMSHAFT BEARING BUSHES

Bore diameter, fitted (left-hand)
Outside diameter (left-hand)
Interference fit in case (left-hand)
Bore diameter, fitted (right-hand)
Outside diameter (right-hand)
Interference fit in case (right-hand)
Material ..

CYLINDER BARREL

Muaterial .

Bore size (standard)
Maximum oversize
Tappet bore size
Stroke

TAPPETS

Miterial . .

Tip radius

Tappet diameter
Clearance in barrel

CYLINDER HEAD

Material ..

Inlet port size
Exhaust port size
Valve seatings

INLET BALANCE PIPE

Length
Bore diameter

.810"—-.8105" (20.574—20.586 mm.)
.8735"—.874" (22.188—22.2 mm.)
Nil (spring-loaded)

.306" (7.772 mm.)

8127 (20.624 mm.)

LS —.8125” (20.612—20.637 mim.)

.906"—.907" (23.012—23.037 mm.)
.002"—.004" (.0508—.1016 mm.)
.875"—--.876" (22.225-22.25 mm.)
1.065"—1.066" (27.051—27.076 mm.)
.002"—.004" (.0508—_1016 mm.)

“Clevite 107 and Bronze

Cast-iron (close grained)

2.9521"—=2.9530"  (74.983--75.00062 mm.)
2.9921"—2.9930"  (75.999--76.022 mm.)
.3745"—.375" (9.5123-—-9.525 mm.)
74 mm.

20 Carbon Steel body (Stellite tipped)

1.250" (31.75 mm.)
.3735"—.375" (9.488—9.5 mm.)
.0005—-.0015" (.0127—.0381 mm.)

DTD.424 Aluminium alloy (B.S.)

115 (38.1 mm.)
15 (33.337 mm.)

Cast-iron (cast-in)

4" (101.6 mm.)
7/327 (5.56 mm.)



GDé6

GENERAL DATA

A5065

CARBURETTERS (Standard)

Type

Main jet ..

Pilot jet ..

Needle jet size

Needle position

Throttle valve

Nominal choke size

Air cleaner type .. .. .
Throttle slide return spring (free length)
Air slide return spring (free length) ..

Amal 389/228 (right-hand float chamber)
Amal 689/228 (left-hand float chamber)
270

25

.106” (2.6924 mm.)

3

389/3 (right-hand) 689/3 (left-hand)
1-5/32" (29.46 mm.)
Dry surgical gauze

215" (63.5 mm.)

3" (76.2 mm.)

CARBURETTER (Concentric) 1968 A65 LIGHTNING

Type

Main jet ..

Pilot jet ..

Needle jet size

Needle position

Throttle valve

Nominal choke size

Air cleaner type

Throttle slide return spring
Air slide return spring ..

CLUTCH

Type .. ..

Number of plates:

Driving (bonded) ..
Driven (plain)

Driving plate segments:
Number ..
Overall thickness ..

Clutch springs

Free length

Working coils

Spring rate

Clutch sprocket:

Number of teeth

. Bore diameter ..

Clutch hub bearing diameter ..

Clutch roller diameter (20)

Clutch roller length

Amal R.930/21 (right-hand concentric)
Amal L.930/22 (left-hand concentric)
190

20

106" (2.6924 mm.)

2

25

30 mm.

Dry surgical gauze
3" (free length)
2%," (free length)

(76.2 mm.)
(69.8 mm.)

Multi-plate with built-in cush drive

6
6

288

.140"—.145"

3

1-13/16"

9

113 1bs. per inch

(3.556~--3.683 mm.)

(46.03 mm.)

58
1.8745"—1.8755"
1.3733"—1.3743"
.2495"—.250"
231"—.236"

(47.612—47.638 mm.)
(34.882—34.907 mm.)
(6.337—6.35 mm.)
(5.8674—5.994 mm.)
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GENERAL DATA

GD7

SPROCKETS

Engine sprocket
Clutch sprocket
Final drive sprocket

PRIMARY CHAIN

CLUTCH OPERATING ROD

Length
Diameter

GEARBOX

Internal ratios (standard)
Overall ratios (standard) .. .

(see page G D.28 for alternative ratios).

GEAR DETAIL

MAINSHAFT TOP GEAR:

Bush diameter (fitted)
Bush length

Bush protrusion
Working clearance

LAYSHAFT FIRST GEAR:

Bush diameter (fitted)
Working clearance

GEARBOX SHAFTS:

Mainshaft left-hand end diameter
Mainshaft right-hand end diameter
Length .. .. ..
Layshaft left-hand end diameter
Layshaft right-hand end diameter
Length . .. ..

(Number of teeth)

28
58

20 solo (17 sidecar)

34" triple roller (80 links)

15"

7/32"

Top 3rd
1—1 1.144—]
4.87—1 5.57—1
.813"—.814"

3L

31/64”
.0027"—.0042"
.7495"—.7505"
.0005"—.001"

.8098"—.8103"
.7495"—.7499"
10%"
.7495"—.750"
7495"°—.750"
6-11/16"

(280.987 mm.)

(5.5562 mm.)
2nd Ist
1.60—1 2.51—1
7.79—1 12.23—1

(20.6502—20.6756 mm.)
(79375 mm.)

(12.3031 mm.)
(.0685—.1066 mm.)

(19.0273—19.0627 mm.)
(.0127—.0254 mm.)

(20.568—20.581 mm.)
(19.047—19.057 mm.)
(269.875 mm.)
(19.057—19.05 mm.)
(19.057—19.05 mm.)
(169.862 mm.)
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GEARBOX BEARINGS

Mainshaft top gear bearing .. .. .. 215" < 14" X 34" ball journal
Mainshatt bearing right side .. .. .. Vi x 174" x £" ball journal
Layshaft bearing left side .. .. .. 1" % 34" % 34" needle roller
Layshaft bearing right side .. .. .. 1" % 34" x 3" needle roller

KICKSTART RATCHET

Pinion bote diameter .. .. .. .. .937"—.938" (23.799—23.825 mm.)
Bush (outside diameter) .. .. .. 933"—.935” (23.698—23.749 mm.)
Bush (inside diameter) .. .. .. .. 750"—.751" (19.05—19.0754 mm.)
Outer working clearance .. .. .. .002"—.005" (.0508—.127 mm.)
Inner working clearance .. .. .. .0001"—.001(5" (.00254—.0381 mm.)
Ratchet spring free length .. .. .. VA" (12.70 mm.)

GEAR SELECTOR QUADRANT

Plunger diameter .. .. .. .. .3352"—.3362" (8.514—8.539 mim.)
Housing diameter .. .. . .. .3427"—.3437" (8.7045—8.729 mm.)
Working clearance .. . . .. .0065"—.0085" (.1651—.2159 mm.)

CAM-PLATE PLUNGER

Plunger diameter .. .. .. .. 4355"—.4365" (11.0617—11.0871 mm.)
Housing diameter .. .. .. .. 437"—.4375" (11.0998—11.1125 mm.)
Working clearance .. .. .. .. .0005"—.002" (.0127—.0508 mm.)
Spring free length .. .. .. .. 24" (57.15 mm.)

FRAME AND FITTINGS
STEERING HEAD

Number of steel balls .. .. . .. 40
Diameter of balls .. .. .. .. 17 (6.35 mm.)
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SWINGING ARM

Bush type

Bush diameter
Housing diameter
Interference fit ..
Spindle diameter

REAR SHOCK ABSORBERS

Type
Springs:
Fitted length (solo)
Fitted length (sidecar)
Spring rate (solo)
Spring rate (sidecar)
Colour identification (solo)
Colour identification (sidecar)

FRONT FORKS

Type

Springs:
Frec length (solo) ..
Free length (sidecar)
Spring rate (solo) ..
Spring rate (sidecar)
Number of coils (solo)
Number of coils (sidecar)
Colour code (solo)
Colour code {sidecar)

BUSHES

Material .. ..

Outer diameter (top)
Outer diameter (bottom)
Inner diameter (top)
Inner diameter (bottom)
Working clearance (top)
Working clearance (bottom) ..
Length (top)

Length (bottom)

Shaft diameter .. ..
Sliding tube bore diameter

Bonded rubber
1.256"—1.253"
1.247"—1.248"
.003"—.005"
810"—.811"

(31.75—31.826 mm.)
(31.673—-31.699 mm.)
(.0762—.127 mm.)
(20.57--20.595 mm.)

Coil-spring hydraulically damped

94"
9.4”

90 lo. per inch
110 Ib. per inch
Green/white
Red/white

(238.76 mm.)
(238.76 mm.)

Coil-spring hydrautically damped

10"
1014”

3214 Ib. per inch

40 Ib. per tnch

21 (19Y4 working)
19 (174 working)

Yellow/green
Blue/white

Sintered bronze
1.475"—1.47557
1.473"—1.474"

1.25"—1.2517

1.2485"—1.2495"

.00057---.0015"

.0C1"—.004"
2T

14"

1.248"—1.249"
1.477"—1.475"

(254 mm.)
(266.7 mm.)

(37.465—37.477 mm.)
(37.414—37.439 mm.)
(31.75—31.775 mm.)
(31.711—31.737 mm.)
{.0127—.0381 mm.)
(.0254—.1016 mm.)
(53.975 mm.)

(31.75 mm.)
(31.699—31.7246 mm.)
(37.515—37.465 mm.)
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WHEELS, BRAKES AND TYRES

WHEELS

Rim size and type. front
Rim size and type. rear

Spoke sizes:
Front. short (20)
Front. long (20)
East Coast:
Rear, right-hand (20)
Rear. left-hand (20)
West Cocst:

Rear. right-hand (20)
Rear, left-hand (20)
*Front. right-hand (20)
*Front, left-hand (20)

WHEEL BEARINGS (4)

Type (left-hand and right-hand) .

Size. front and rear wheels (left-hand .md
right-hand)

Spindle diameter, front n‘.drsldc

Spindle diameter. front offside

Spindle diameter. rear ..

REAR WHEEL SPRCCKET

Number of teeth
Chain size (solo)
Chain size (sidecar)

BRAKES (Floating Shoes)

Diameter (front)

Diameter (rear) ..

Width (front)

Width (rear) .

Lining thickness (front)

Lining thickness (rear)

Lining area sq. in. (sq. cm.):
Front shoes S -
Rear shoes ..

WM2-19
WM3-19 (East Coast)
WNM3-18 (West Coast)

16 s.w.g. x 5-15/16"
10 s.w.g. < 874"

10 s.w.g. ~ 7-29/32"
10 s.w.g. ~ 7-27/32"

10 s.w.g. X 7-7/16"
10 s.w.g. X 73%”

&/10 s.w.g. x4-11/16"
8/10 s.w.g. X 5547

Hoffman LS.90R (front) — RS (rear)

}é" ¥ 21, % 19‘;_~

.6855"—.6860" (17.418—17.424 mm.)
.8740"—.8745" (22.199--22.212 mm.)
.685"—.686" (17.399—17.424 mm.)
47

S47> Y4 = 106L
/.\/1/3 103L

8" (203.2 mm.)
7" (177.8 mm.)
154" (41.275 mm.)
14" (28.575 mm.)
=" (4.702 mm.)
=" (4.702 mm.)
27.2 (175.44)

16.5 (106.425)

*Figures for 1968 models onwards.
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*FRONT BRAKE (Twin-leading Shoc 1968)

Diameter

Width

Lining thickness

Lining area. sq. in. (sq. cm.) ..

TYRES

Size, front ..
Size, rear (East Coast) ..
Size, rear (West Coast)
Pressure, front .
Pressures, rear

g
15

K

10

12.09
3237 197
3507 197
1.007.:18"

18 Ibs. per sq. in.

20 Ibs. per sq. in.

ELECTRICAL EQUIPMENT (12 volt)

Alternator, type
Zener Diode
Rectifier ..
Coils (2) ..
Contact breaker
Battery (12 volt)
Battery, 6 volt (2), alternative
Battery capacity, 6 volt (2)
Horn
Bulbs:
Headlight
Parking light
Stop/tail light
Speedometer light .. ..
*Headlight main beam indicator bulb

SPARK PLUGS

Type
Gap setting
Thread size

Lucas RM.19
Lucas ZD.715
Lucas 2DS.506
Lucas MA.12
Lucas 4CA
Lucas PUZ5A
Lucas MKZ9E
8 amp./hour each
6H 12 volt
Number

Lucas 446
Lucas 9%9
Lucas 380
Smiths

Lucas

Champion N.4
025"

(203.2 mm.)

(41275 mm.;
(+.702 mm.)

(000.000)

(8255 4826 mm.)
(88.9  482.6 mm.)
(101.6 4572 mm.)
(1.22] atm)

(1.36 atm)

#34041023

Type
30 40 watt
O wait
216 watt
2.2 watt

2 watt

(.635 mm.)

14 mm. diameter 19 mm. reach

*Figures for 1968 models onwards.
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CAPACITIES
Fuel tank .. 2 galls./2.4 U.S. (9 litres)
Fuel tank (to order only) 4 palls./4.8 U.S. (18 litres)
Oil tank .. 5 pints (3 litres)
Gearbox .. Ys-pint (490 c.c.)
Primary drive (approximate) .. Y3-pint (140 c.c.)
Frort forks (each leg) .. 14-pint (190 c.c.)
BASIC DIMENSIONS
Wheelbase 56" (142.2 cm.)
Overall length 854" (216.5 cm.)
Overall width . .. .. 30" (76.2 cm.)
Overall height (Western handlebars) .. 44" (111.8 cm.)
Overall height (standard handlebars) 405" (102.8 cm.)
Ground clearance (unladen) g” (20.3 cm.)
WEIGHTS
Machine unladen .. .. 391 lbs.
Engine/gearbox unit (less carburetters) 138 Ibs.
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MODEL A65 THUNDERBOLT (650 c.c.)

All general data is the same as data given for the A6S Lightning
(U.S.A.) model, except for the following:—

CARBURETTER
Type .. .. .. .. .. .. Amal 389/234
Main jet .. .. .. .. .. .. 310
Pilot jet .. .. .. .. .. .. 25
Needle jet size .. . .. .. .. 106" (2.6924 mm.)
Needle position .. .. . . 3
Throttle valve .. .. .. .- .. 389/314
Nominal choke size .. .. .. .. 14" (28.575 mm.)

CARBURETTER (Concentric) 1968 A65 THUNDERBOLT

Type .. .. .. .. .. .. Amal R.928/2 (right-hand concentric)
Main jet .. .. .. .. .. .. 230

Filot jet .. .. .. .. .. .. 20

Needle jet size .. .. .. .. . 106”7 (2.6924 mm.)
Needle position .. .. .. .. 1

Throttle valve .. .. .. .. .. 3

Nominal choke size .. .. .. .. 28 mm.

Air cleaner type .. .. .. .. Dry surgical gauze

INLET MANIFOLD

Carburetter poit size .. .. .. .. 147 (28.575 mm.)
Cylinder head port size .. . .. 1457 (26.987 mm.)

]

REAR WHEEL

As A65 Lightning (U.S.A.) model
for the Fast Coast.
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MODEL A65 HORNET (650 c.c.) AND
FIREBIRD SCRAMBLER (650 c.c.) 1968

All gencral data is the same as data given for the A65 Lightning
(U.S.A.) model, except for the following:—

“CARBURETTER (Concentric) 1968 FIREBIRD SCRAMBLER

Type

Muain jet ..

Pilot jet ..

Need'e jet

Needle position
Throttle valve
Nominal choke size
Air cleaner type

PISTON

Compiession ratio
Clearance. bottom of skirt
Clearance. top of skirt

(hoth measured on major axis).

GEARBOX

West Coast:
Overall ratios (standard)

(see page G D.28 for alternative ratios).

East Coast .. e

SPROCKETS

Final drive sprocket, East Coast
Final drive sprocket, West Coast

Amal R.930/24 (right-hand concentric)
Amal L.930/25 (left-hand concentric)
190

25

106" (2.6924 mm.)

3

245

30 mm.

Drv surgical gauze

105 : 1 *10 :1
.0035"—.0038" (-0889—.0965 mm.)
0065"—.0068" (-1651—.1727 mm.)

Top Ird 2nd ist
3.73—1 6.56—1  9.17—1 14.38—1

As A65 Lightning (U.S.A.) model

20 teeth
17 teeth

*Figutes for 1968 models onwards
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WHEELS
Rim size and type, front .. .. . WM3-19 (West Coast only)
Rim size and type, rear .. .. .. WM3-18
Spoke sizes:
Front, short (20) .. .. .. .. 10 s.w.g. x 5-15/16"
Front, long (20) .. .. .. .. 10 s.w.g. x 874"
Rear, left-hand (20) .. . .. 10 s.w.g. x 734"
Rear, right-hand (20) .. .. .. 10 s.w.g. x74"
*Front, right-hand (20) .. .. .. 8/10 s.w.g. x4-11/16"
*Front left-hand (20) .. .. .. 8/10 s.w.g. x 554"
TYRES
Size:
Front (East Coast) .. .. - 3.50"x 19" (88.9x482.6 mm.)
Front (West Coast) .. .. .. 4.00"x 197 (101.6 x482.6 mm.)
Rear .. .. .. .. .. 4.00" x 18~ (101.6%457.2 mm))

REAR CHAIN

Chain size:
East Coast .. .. .. .. .. V"X W< 106L
West Coast .. .. .. .. SUX 7% 105L

ELECTRICAL EQUIPMENT (Encrgy Transfer Ignition)

Alternator type .. .. .. .. .. Lucas RM.I9ET
Coils .. .. .. .. .. .. Lucas 3ET
Contact breaker .. .. .. .. Lucas 4CA.ET
Condensers (capacitors) .. .. .. Lucas 54441582

*ELECTRICAL EQUIPMENT (1968)

Same as 1968 Lightning (U.S.A.) model except
provision is made for fitting a capacitor for
competition purposes.

SPARK PLUGS

Type .. .. .. .. .. . Champion N.3
Gap setting .. .. .. .. .. 025" (-635 nim.)
Thread size .. .. .. .. .. 14 mm. diameter X 19 mm. reach

*Figures for 1968 models onwards.
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MODEL A65 SPITFIRE Mk. II SPECIAL (650 c.c.) 1966/7
AND MODEL A65 SPITFIRE Mk. IV SPECIAL (650 c.c.) 1968

All general data is the same as data given for the A65 Lightning
(U.S.A.) model, except f{or the following :—

CARBURETTERS
Type .. .. .. .. . .. Amal 516/103GP (right-hand pilot air screw)
Amal 516/120GP (left-hand pilot air screw)
Main jet .. .. .. .. . .. 250
Pilot jet .. .. .. .. .. .. 25
Needle jet size .. .. .. .. .. 1097 (2.7686 mm.)

Needle position 3
Throttle valve . .. .. .. 5
Nominal choke size .. .. .. .- 1-
Air cleaner type N

g

/32" (29.36 mmni.)
ot required

+*CARBURETTERS (Concentric) 1968 A65 SPITFIRE Mk. 1V

Type .. .. .. .- .. .. Amal R.932/1 (right-hand concentric)
Amal 1.932/2 (left-hand concentric)
Maiun jet .. .. .. .. .. .. 190
Pilot jet .. .. . .. .. .. 20
Needle jet size .. .. .. .. .. 107
Needle position .. .. .. . 2
Throttle valve .. . .. .. .. 3
Nominal choke size .. .. .. .. 32 mm.
Air cleaner type .. .. .. .. D1y surgical gauze
PISTON
Compression ratio .. .. .. .. 10.5 : 1 *9 01
GEARBOX
Top 3rd 2nd Ist
Overall ratio (standard) . .- 4.63—1 5.29—1 7.41—1 11.62—1
(see page G D.28 for alternative ratios). *487—1 *558—1 *7.8—1 *12.27—1
SPROCKETS
Final drive sprocket .. .. .. .. 21 teeth *20 teeth

*Figures for 1968 models onwards.
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WHEELS

Rim size and type, front
Rim size and type, rear
Spoke sizes:
Front (40) ..
Rear, left-hand (20)
Rear, right-hand (20)
*Front, right-hand (20)
*Front, left-hand (20)

FRONT BRAKE (190 mm.)

Diameter
Width
Lining thickness

Lining area, sq. in. (sq. cm.) ..

*FRONT BRAKE (Twin-leading Shoe 1968)

Diameter
Width
Lining thickness

Lining area, sq. in. (sq. cm.) ..

TYRES

Size:
Front
Rear

WM2-19 (knurled flanges)
WM3-18

10 s.w.g. X SI4”

10 s.w.g. X 734"

10 s.w.g. X 74"

8/10 s.w.g. x4-11/16"
8/10 s.w.g. x 554"

190 mm.

2" (50.8 mm.)

vl (4.702 mm.)

32 (206.4)

8" (000.00 mm.)

134" (41.275 mm.)

" (4.702 mm.)

12.06 (000.00)

3.25"x 19" (82.55x482.6 mm.)
4.00" % 18" (101.6x457.2 mm.)

*Figures for 1968 models onwards.
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MODEL A50 WASP (500 c.c.)
All general data is the same as data given for the A65 Lightning
(U.S.A.) model, except for the following:—
PISTON

Compression ratio
Clearance, bottom of skirt
Clearance, top of skirt

(both measured on major axis).

Gudgeon pin hole diameter

PISTON RINGS

Compression 1ing, lower ring is tapered to

same dimensions:
Width
Thickness ..
Clearance in groove
Fitted gap ..

Oil control 1ing:
Width
Thickness .
Clearance in groove
Fitted gap .

GUDGEON PIN
Material .. .. ..
Fit in small-end (clearance)
Diameter
Length

VALVES
Head diameter:
Inlet
Exhaust

CYLINDER BARREL

Bore size (standard)
Maximum oversize

CYLINDER HEAD

Inlet port size
Exhaust port size

10.5 : 1
.0019"—.0024"
.0045"—.0050"

.7498"—.7500"

.0615"—.0625"

.098"—.104"
.002"

.007"—.012"
1247— 1257
.098"—.104"
.002”

.007"---.012"

(.0473—-.0610 mm.)
(.1143—.1270 mm.)

(19.0449—19.050 mm.)

(1.5621—1.5875 mm.)
(2.489—2.6416 mm.)
(.0508 mm.)
(.178—.3048 mm.)

(3.1496—3.175 mm.)
(2.489—2.6416 mm.)
(.0508 mm.)
(.178—.3048 mm.)

Nickel-chromz high tensile steel

.001"—-.0006"
.750"--.7502"
2.198"—-2.208"

1.450"—1.455"
1.312"—1.317"

2.578"—2.579"
2.618"—2.619"

145"
1-7/32"

(.00254—.01525 mm.)
(19.05-:19.055 mm.)
(55.73--56.083 mm.)

(36.83--36.957 mm.)
(33.325—33.452 mm.)

(65.481—65.506 mm.)
(66.497—66.522 mm.)

(33.337 mm.)
(30.956 mm.)
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CARBURETTERS
Type

Main jet ..

Pilot jet ..

Needle jet size
Needle position
Throttle valve
Nominal choke size

SPARK PLUGS
Type
Gap setting
Thread size

Amal 389/230 (right-hand float chamber)
Amal 689/230 (left-hand float chamber)

190

25

.106” (2.6924 mm.)

2

389/3V (right-hand); 689/314 (left-hand)
1" (28.575 mm.)

Champion N.3
025" (.635 mm.)
14 mm. diameter 2 19 mm. reach

SPROCKETS
Final drive sprocket, East Coast .. .- 18 teeth
Final drive sprocket, West Coast .. .. 17 teeth
GEARBOX
East Coast: B Top 3rd 2nd Ist
Ovecrall ratios (standard) .. .. .. 5.41—1 6.19—1 8.65—1 13.58—1

(see page GD.28 for alternative ratios).

West Coast

WHLEELS

Rim size and type, front

Rim size and type, rear

Spoke sizes:
Front, short (20)
Front, long (20)
Rear, left-hand (20)
Rear, right-hand (20)

TYRES
Size:
Front (East Coast)
Front (West Coast)
Rear .

REAR CIHAIN

Chain size

As A65 Hornet (U.S.A.) model for West Coast

WM3-19 (West Coast only)
WM3-18

10 s.w.g. x 5-15/16"
10 s.w.g. X 874"
10 s.w.g. % 7347
10 s.w.g. X 7%

3.50" % 19" (88.9x482.6 mm.)
4.00" x 197 (101.6 x482.6 mm.)
4.00" x 18" (101.6>457.2 mm.)

"% 34" x 105L

ELECTRICAL EQUIPMENT (Energv Transfer Ignition)

Alternator type .

Coils ..
Contact breaker
Condensers (capacitors)

. . Lucas RM.I9ET
Lucas 3ET
Lucas 4CA.ET
Lucas 54441582
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MODEL AS0 ROYAL STAR (500 c.c.)

All General Data is the same as data given for the A5S0 Wasp (U.S.A.) model,
except for the following:—

PISTON

Compression ratio .. .. .. .. 9.0 :1

INLET BALANCE PIPE

Not required

INLET MANIFOLD

Carburdtter port size .. .. .. .. 1" diameter (25.4 mm.)

Cylinder head port size .. .. .. 15/16" diameter (23.8123 mm.)
CARBURETTER

Type . .. .. .. .. .. Amal 376/319

Main jet .. .. .. .. .. .. 260

Pilot jet .. .. .. .. .. . 25

Needle jet size .. .. .. .. .. 106" (2.6924 mm.)

Needle position .. .. .. .. 3

Throttle valve .. .. .. .. .. 376314

Nonminal choke size .. .. .. .. 1" (25.4 mm.)

CARBURETTER (Concentric) 1968 A50 ROYAL STAR

Type .. .. .. .. .. .. Amal R.626/7 (right-hand concentric)
Muain jet .. .. .. .. .. .. 200

Pilot jet .. .. .. .. .. .. 25

Needle jet size .. .. . .. .. .106" (2.6924 mm.)
Needle position .. .. .. .. 2

Throttle valve .. .. .. .. .. 314

Nominal choke size .. .. .. .. 26 mm.

Air cleaner type .. .. .. .. Dry surgical gauze

VALVE TIMING (Standard Camshaft)

Tappets set to .015” (.381 mm.) for checking
purposes only:

Inlet opens .. .. .. .. 40° B.T.D.C. - o
Inlet closes .. .. .. .. 60° A.B.D.C.
Exhaust opens .. .. .. .. 65° B.B.D.C.

Exhaust closes .. .. .. .. 35° AT.D.C
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GEARBOX

SPROCKETS

Final drive sprocket

WHEELS AND TYRES

ELECTRICAL EQUIPMENT

As A50 Wasp (U.S.A.) model for East Coast.

18 teeth

Front wheel as for A65 Lightning (U.S.A.)
model.

Rear wheel as for AGS Lightning (East Coast
U.S.A.) model.

As for A65S Lightning (1.S.A.) model
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MODEL A65 LIGHTNING (650 c.c.)

All general data is the same as data given for A65 Lightning
(U.S.A.) model, except for the following:—

CARBURETTERS
Type .. .. .. .. .. .. Amal 389/229 (right-hand float chamber)
Amal 689/229 (left-hand float chamber)
Main jet .. .. .. .. .. .. 270
Pilot jet .. .. .. .. .. 23
Needle jet size .. .. .. .. .. 1067 (2.6924 mm.)
Needle position .. .. .. .. 3
Throttle valve .. .. .. .. .. 389/3
Nominal choke size .. .. .. .. 1-5/327 (29.36 mm.)
*CARBURETTERS
.. Same as A65 Lightning (US.A)
GEARBOX
Standard ratios as for A65 Lightning (U.S.A))
model: Top 3rd 2nd L5t
Internal ratios (close ratio) .. .. 1—1 1.10—1 147—1  2.03—1
Overall ratios (close ratio) .. .. 487—1 536—1 7.16—1 9.89—I

(see page GD.28 for alternative ratios).

WHEELS
Rear wheel and tyre, as for A65 Lightning

(U.S.A.) East Coast.

ELECTRICAL EQUIPMENT

Bulbs: Number Type
Headlight (France) e .- As A65 Lightning (U.S.A)
Headlight (Continental) .. .. .. Lucas 370 50/40 watt
CAPACITIES
Fuel tank . .. e e .. 4 gallons (18 litres)

*Figures for 1968 models onwards.



A5065 GENERAL DATA GD23

MODEL A65 THUNDERBOLT (650 c.c.)

All general data is the same as data given for the A65 Thunderbolt
(U.S.A.) model, except for the following:—

CARBURETTER

Type

Main jet ..

Pilot jet ..
Needle jet size ..
Needle position
Throttle valve

Nominal choke size

*CARBURETTER

CAPACITIES

Fuel tank

ELECTRICAL EQUIPMENT

Amal 389/233

300

25

106" (2.6924 mm.)
3

389/314

114" (28.575 mm.)

Same as A65 Thunderbolt (1968) U.S.A.

4 gallons (18 litres)

As for A65 Lightning (Home and standard
Export model).

*Figures for 1968 models onwards.
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MODEL A65 HORNET (650 c.c.) AND
FIREBIRD SCRAMBLER (650 c.c.) 1968

All general data is the same as data given for the A65 Hornet
(U.S.A.) model, except for the following:—

CARBURETTERS
As A65 Lightning (Home and standard Export
model).
*CARBURETTERS
Same as Firebird Scrambler (1968) U.S.A.
model.
SPROCKETS
Final drive sprocket .. .. .. .. 20 teeth
GEARBOX
Ratios as for A65 Lightning (U.S.A.) standard
model.
WHEELS
Front wheel and tyre .. .. .. .. As for A65 Hornet (U.S.A.) model, East Coast
CAPACITIES
Fuel tank .. .. .. .. .. 2 gallons (9 litres)
Fuel tank (to order only) .. .. .. 4 gallons (18 litres)

*Figures for 1968 models onwards.
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MODEL A65 SPITFIRE Mk. II SPECIAL (650 c.c.) AND
MODEL A65 SPITFIRE Mk. 1V SPECIAL (650 c.c.) 1968

All general data is the same as data given for the A65 Spitfite Mk. I Special
(U.S.A.) model, except for the following:—

ELECTRICAL EQUIPMENT
.. As AGS Lightning (Home and standard Export

model).
CAPACITIES
Fuel tank (large capacity) .. .. .. 5 galls. U.S. (22.5 litres)
Fuel tank (large capacity) .. .. .. 4 galls. Imperial (18.2 litres)

Fuel tank (U.S.A)) .. .. .. .. 2Y, galls. U.S. (10.0 litres)
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MODEL A50 WASP (500 c.c.)

All general data is the same as data given for the A50 Wasp
(U.S.A.) model, except for the following:—

CARBURETTERS
Type .. .. .. .. .. .. Amal 389/227 (right-hand float chamber)
Amal 689/227 (left-hand float chamber)
Main jet .. .. .. .. .. .. 200
Pilot jet .. .. .. .. .. .. 25
Needle jet size .. .. .. .. .. .106” (2.6924 mm.)
Needle position .. .. .. .. 2
Throttle valve .. .. .. .. .. 389/314
Nominal choke size .. .. .. .. 15" (28.575 mm.)
SPROCKETS
Final drive sprocket .. .. . .. 18 teeth
GEARBOX
Standard ratios as for A50 Wasp (U.S.A))
model, East Coast: Top 3rd 2nd Is¢
Internal ratios (close ratio) .. .. I—1 1.10—1 1.47—1  2.03—1
Overall ratios (close ratio) .. .. 541—1  595—1 7.95—1 10.98—1
(see page G D.28 for alternative ratios).
WHEELS
Front wheel .. .. .. .. .. As A65 Lightning (U.S.A.) model
TYRES

Size, front . .. . .. . 3.50"x 19" (88.9x482.6 mm.)
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MODEL AS50 ROYAL STAR (500 c.c.)

All general data is the same as data given for the AS0 Royal Star
(U.S.A.) model, except for the following:—

CARBURETTER

Type

Main jet ..
Pilot jet ..
Needle jet size
Needle position
Throttle valve

Nominal choke size

*CARBURETTER

ELECTRICAL EQUIPMENT

CAPACITIES

Fuel tank

Amal 376/321

260

25

100" (2.6924 mm.)
3

376/315

1" (25.4 mm.)

Same as A50 Royal Star (1968) U.S.A. model

As A6S Lightning (Home and standard Export
model).

4 gallons (18 litres)

*Figures for 1968 models onwards.
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SPEEDOMETER GEARS

As fitted to all models with “Quick Release” Hubs and
47-tooth Rear Wheel Sprocket.

Speedometer Gearbox Ratio | Rear Tyre Size
2[—10 3.50% 19
2—1 4.00x 18

GEARBOX RATIOS

Standard and Close Ratio Gears avatlable for models with “Quick Release™ Hubs,
all with 28-tooth Engine, 58-tooth Clutch, and 47-tooth Rear Wheel Sprockets.

GEARBOX SPROCKET Lo1T 18 20 21
| [ SO
1.0 Top 5.73 5.41 4.87 4.63
INTERNAL 1.144 | STANDARD | Third 6.56 6.19 5.57 5.29
RATIO ——— | GEARS — —
1.60 Second 9.17 8.65 7.79 741
2.51 First 14.38 13.58 12.23 11.62
1.0 Top 5.73 5.41 487 4.63
INTERNAL 1.10 CLOSE Third 6.30 5.95 5.36 5.09
RATIO RATIO
1.47 GEARS Second 8.42 7.95 7.16 6.80
2.03 First 11.63 10.98 9.89 9.39
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FINDING THE RATIO

CLUTCH SPROCKET REAR WHEEL SPROCKET

ENGINE SPROCKET GEARBOX SPROCKET

To find the gear ratios of a muachine, calculate the top gear as follows:—

Divide the number of teeth on the clutch sprocket by the number of teeth on the engine sprocket
and multiply the result by the number of teeth on the rear wheel sprocket, divided by the number of teeth
on the gearbox sprocket, as example:—

clutch sprocket (43) rear wheel sprocket (42) 1806
- - = —— = 5.591
engine sprocket (17) gearbox sprocket (19) 323

To find the intermediate gear ratio. multiply the overall top gear by the internal gear ratio concerned,
as example:—

top gear 5.591 or 5.6 < bottom gear internal ratio 2.58 = 14.4 bottom gear overall ratio
layshaft gear mainshaft top gear
Gearbox internal ratio ==
mainshaft gear loyshaft top gear
as example:—
(layshaft 3rd) 22T (mainshaft top) 23T
x = 1.144
(mainshaft 3rd) 26T (layshaft top) 17T

(sce Fis. BS3 to identify gears)
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TORQUE WRENCH SETTINGS {(DRY)

FLYWHEEL BOLTS .. .. .. .. .. . .. .. ... 30 Ih./ft.
CONNECTING ROD BOLTS L 22 Ib./ft.
CYLINDER HEAD BOLTS (34" .. .. .. .. .. .. .. . 25 1b./fL.
CYLINDER HEAD BOLTS (&) .. 25 Ib./ft.
CYLINDER HEAD NUTS (%") .. .. .. .. .. .. .. . 26 1h./f.
CYLINDER BARREL NUTS (&) . 18 1b./ft.
OIL PUMP STUD NUTS .. .. .. .. .. .. .. .. . 7 1bJft.
CLUTCH CENTRE NUT .. .. . L 70-75 Ib./ft.
KICKSTARTER RATCHET NUT.. .. .. .. .. .. .. . 60 Ib./ft.
ROTOR FIXING NUT e 60 Ib./ft.
STATOR FIXING NUTS .. .. .. .. .. .. .. .. . 10-15 1b./ft.
CRANKSHAFT PINION NUT .. .. .. .. .. .. .. . 60 Ib./ft.
MANIFOLD STUD NUTS (&") .. .. .. o oo oo o . 1214 Ib./ft.
MANIFOLD STUD NUTS (4" .. .. .. .. .. .. .. . 6 1b./ft.
CARBURETTOR FLANGE NUTS e 10 Ib./ft.

ZENER DIODE FIXING NUT .. .. .. .. .. .. .. .. 17 1b./in.
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ROUTINE MAINTENANCE

Page
DAILY
Check Oil Level in Tank.
EVERY 2,000 MILES (3,200 Kms.)
Check Oil Level in Gearbox ... A.ll
Check Oil Level in Primary Chaincase A.12
Drain and Refill Oil Tank ... A.6-8
Lubricate Rear Chain ... A.12-13
Grease Brake Cam Spindles ... A.l4
Grease Centre Stand Pivot ... D.12
Lubricate Exposed Cables A.l4
Grease Brake Pedal Pivot All4
EVERY 6,000 MILES (9,600 Kms.)
Lubricate Contact Breaker Cam .. All
Lubricate Contact Breaker Auto-Advance ... Alll
Drain and Refill Gearbox .. All
Drain and Refill Primary Chaincase ... .. A.12
EVERY 12,000 MILES (19,200 Kms.)
Drain and Refill Front Forks... .. . A.l3
Grease Wheel Bearings ... F.2-12

Grease Steering Head Beatings A.l13
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REF.

—
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No.

b 3

Fig. A.l.
Figures within squares refer to the
left side of the machine.
LUBRICATION
Oil Tank
Gearbox

Primary Chaincase

Rear Chain

Cam Spindles

Centre Stand Pivot

Exposed Cables and Joints
Brake Pedal Pivot

Contact Breaker ...

Contact Breaker Auto-Advance

Front Forks

”BOTH
SIDES

Figures within circles refer to the
right side of the machine.

POINTS

S.A.E. GRADE

Summer
40-50
50
20
Grease
Grease

Grease

Winter
20-40

Oil or Grease

20
20

20
20
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RECOMMENDED LUBRICANTS
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LUBRICATION DIAGRAM
SHOWING MODIFIED ROCKER
AND CAMSHAFT OIL FEED

Fia. A2,
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ENGINE LUBRICATION

The lubrication system is of the dry sump type,
Le., the oil is fed by gravity from a tank to the
double gear type pump contained inside the
crankcase on the gear-side. One sct of gears in
the pump draws oil from the tank through a
gauze filter and delivers it under pressure past
a non-return valve to the timing-side main
bearing.

The oil then flows through drillings in the
crankshaft past a sludge trap to the big-end
bearings. Excess oil is thrown off by centrifugal
force on to the cylinder walls, the underside of
the piston (to lubricate the gudgeon pins), and
1s collected in various wells to lubricate the cam-
shaft and gears.

It the pump pressure is above the intended
maximum a release valve in the base of the
timing cover opens to pass the excess oil direct
to the bottom of the crankcase.

After lubricating the various internal parts of
the engine the oil drains down into the sump,
fastened to the underside of the crankcasc. From
here the second, and larger sct of gears in the
pump, draws oil through another non-return
valve and pumps it back to the tank at o greater
rate than the feed side thus ensuring that the
sump is not flooded ; hence the teem “dry sump.””

At the oil pipe conncctor on the crankcase.
the return pipe is tapped to provide a supply of
oil at low pressure to the valve rocker gear
(1967/8 modcls). 1966 models have the pipe
coming from the tank.

This pipe is connected by means of a union
to the cylinder head immediately above the car-
buretter intake (single carburetter models).

The oil is then fed through drillings to the
inlet rocker shaft thence wvia the shaft and a
special oilway on the left-hand side of the rocker
box to the exhaust rocker spindle. From the
spindles the oil also lubricates the rocker ball

SPLIT PIN

OlL WAY

Fig. A.3.  Rocker lubrication.

pins and adjuster screws, it then drains down
into the crankcase, via the push rod tower.
lubricating the tappets on its way down.

The feed to the rockers is metered by a split
pin at the basc of the centre pillar. Should this
pin be replaced at any time one of exactly the
same diameter must be used.

CHANGING TIHIE OIL AND
CLEANING THE FILTERS

The oil in new or reconditioned engines should
be changed at 250, 500 and 1,000 mile (400. 800
and 1,500 km.) intervals during the running-in
period and thereafter as stated on page A2

It is always advisable to drain when the oil
is warm as it flows more readily.

To obtain access to the oil tank, turn the
fasteners on the right-hand sidecover and with-
draw the cover.

The oil tank filter is screwed into the lower
right-hand corner of the tank. Obtain a suitable
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receptacle with a piece of cardboard to use as
a chute, unscrew the filter which has the normal
right-hand thread, and allow the oil to drain.

Wash the filter thoroughly in petrol and allow
to dry.

Lean the machine towards the right-hand side
to drain off the remaining oil.

Again using a suitable receptacle to catch the
oil, unscrew the four !4 in. B.S.C. nuts holding
the sump filter to the crankcase, take oft the
four shakeproof washers and remove the filter.

Allow theoil to drain, wash the filter thoroughly
in petrol, and clean off the old jointing material
from the filter and crankcase. If there is any
sign of damage to the old gasket, replace it on
assembly.

TANK
BREATHER

ROCKER FEED

OlL RETURN
PIPE

Fi6. A4, Oil tank and filter (pre-1967).

TANK

o ereatHER
d

N
SN
\

NN \
v \§ \\\\\\\\
T

FILLER CAP &
DIPSTICK

FILTER

2, oL Rsrum)
X3

OIL SUPPLY & PIPE

P(PE \

[F1G.. A4, Oil tank and filter (1968).

Non-Return Valves

With the sump filter off, check the scavenge pipe
non-return valve, using a piece of wire, push the
ball up off its seating and allow it to drop of
its own weight, if it does not drop it indicates
a build-up of sludge which can usually be re-
moved by immersing the pipe in petrol for a
short period.

It there has been a tendency for the crankcase
to fill with oil after standing overnight so emit-
ting clouds of smoke when the engine is started,
it is quite possible that the feed line non-return
valve is not seating properly thus allowing oil
to run back from the tank, this is the valve
behind the pump described on page A.9.

Oil Pipes
Unscrew ‘the single & B.S.F. bolt holding the
oil feed and return pipes to the crankcase slightly
to the right-hand of the sump filter.
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On early models a plain paper gasket was
used at this joint but later models use two
rubber rings to provide an oil seal.

The later type can be fitted if desired but the
metal pipes complete with rubber rings must be
used, the rings alone cannot be used with the
old pipes unless they are modified to suit.

Pull the pipes away and allow to drain.

Note:—Whenever the crankcase filter is re-
movedforinspectionandcleaning, it is important
to replace approximately V4-pint of clean oil into
the sump before the engine is restarted. This
can be effected through the engine timing plug
aperture in the crankcase.

Oil Tank

Usually it is sufficient to drain and refill the tank.
If however the machine has been used for a long
period and there is an accumulation of sludge
in the tank, then it is good policy to flush it out
with paraffin but, all traces of paraffin must be
removed before refilling, - -

Reassembly
After thoroughly draining and cleaning the

A8 LUBRICATION A5065

FiG. A.6. Oil pipe connections (pre-1967).

FiG. A.6A.  Oil pipe connections and rocker feed (1968).

system, replace the oil tank filter using a new
fibre washer, reconnect the oil pipes to the
crankcase using a new paper gasket and jointing
cement sparingly, (cement is not used- with the
two rubber rings on later models). Replace the
sump filter using a new paper gasket and cement.
The four nuts must be tightened equally criss-
crossing to avoid distortion.

NoTe:—The oil pipes are correctly fitted when
crossed over, i.e., the outer pipe from the tank
is attached to the inner connection on the crank-
case.

Refill with correct grade oil.
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OIL PRESSURE AND NON-RETURN VALVES

The oil pressure is controlled by the release valve
situated on the right-hand side of the crankcase
below the timing covers.

When the engine revolutions reach 3,000 revs
per minute the oil pressure is around 50 Ibs. per
square irnch therefore to prevent the pressure
becoming excessive the valve opens and releases
the excess oil direct into the crankcase whence
it is returred to the tank.

The valve is pre-set at the works and there is
no point in altering the setting. However after
prolonged use the spring does tend to weaken
and sometimes corrode and should be replaced.
The length of the spring can be checked (sce
page GD.3) and if there is corrosion it is wise
to replace the ball also after cleaning the valve
body. -

To remove the valve simply unscrew the large
hexagon and to dismantle, unscrew the small
hexagon. Do not attempt to remove the gauze
filter and ensure that the fibre washers are fit
for further use. Later models usc O-rings in
place of the fibre washers but, whilst the com-
plete valve is interchangeable, the O-rings
canrot be used with the old type valve.

There is a sludge trap built into the crankshaft
and this may become blocked if oil changes are
not carricd out at the prescribed intervals.

Low Oil Pressure

Low oil pressure is dangerous since insufficient
oil is likely to be delivered to the engine. The
possible causes of low pressure being:—

I. Insufficient oil in the tank. Check the tevel
and the return after replenishing. If the
return is correct it will show as a mixture
of oil and air issuing from the returia stand
pipe.

2. Tank and sump filters partly blocked prevent-
ing the free passage of oil.

3. Badly worn oil pump or badly worn big-end
bearing shells.

4. Oil pipes incorrectly connected at the tank
when the pump would be drawing air through
the return pipe.

Syphoning
This, one of the commonest troubles, happens
when one of the non-return ball valves is stick-
ing off its seating. It can also be caused by a
badly worn pump or one which is loose on its
mounting.

Indications of syphoning are clouds of smoke
from the exhaust when the engine is first started
afzer standing overnight.

The non-return valves are located behind the
oil pump body and in the scavenge pipe and
consist of a ball and spring (see pages A.7 and
B.30).

DISMANTLING AND REASSEMBLING
THE. PUMP

Having removed the pump from the engine take
out the non-return valve ball and spring and
store in a safe place.

Lever up the circlip at the spindle end and
pull out with a pair of pliers. The thrust washer
and spindle can now be removed.

Remove the four screws at the base of the
pump, take off the base plate and spindle housing
to uncover the four gears.

Wash all parts thoroughly in petrol and allow
to dry before examining. Look for foreign
matter jammed in the gear teeth and deep score
marks in the pump body. These will be evident
if the oil changing has been neglected. Figure
A.7 shows slight score marks which could be
ignored but the metal embedded in the gear
tooth must be removed.



AlQ LUBRICATION A5065

METAL

EMBEDDED
IN TEETH

Fig. A.7.

The most likely point of wear will be on the
spindle tecth, if these are worn to the extent
that the sharp edge has gone then the spindle
should be replaced.

On current model oil pumps there is an O-ring
fitted to the feed driving gear to provide an oil
scal between the gear and the spindle housing.
This O-ring must be in good condition if it is
to be used again otherwise it should be replaced.

The O-ring can be used on earlier models but
a new spindle housing would be required also.

REBUILDING THE PUMP

Absolute cleanliness is essential when rebuilding
the pump.

Insert the feed driving gear into its housing,
this is the one on the rounded side of the body,
place in position the driven feed gear then insert
the return gears on the lower side of the pump.
Slide the spindie through the two driven gears,
apply clean oil, and refit the spindle housing and
base plate.

Place the driving spindle in position and test
the pump for freedom of movement; insert the
spindle thrust washer and circlip.

Finally check the joint faces for parallelity; if
the housing face is not in line it will be distorted

Fic. A.8. Checking joint faces.

when bolted to the crankcase and may prevent
the pump f-om working (see Fig. A.8).

When refitting pump to crankcasz2 secure nuts
with a torque wrench set to figures quoted on

page GD.31.

CONTACT BREAKER LUBRICATION

The contact breaker is situated in the inner
timing cover and it is essential that no engine
oil gets into the contact breaker housing. For
this purpose there is an oil seal pressed into the
inner timing cover at the back of the contact
breaker unit,

FELT WICK

FiG. AS. Contact breaker (1966/7).
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Lubrication of the contact breaker cam and
the auto-advance unit pivot points is however
necessary.

The cam is lubricated from an oil soaked felt
wick which should have a few drops of engine
oil (S.A.E. 20 or 30) applied every 5,000 miles
(8,000 km.)—see Fig. A.9.

To lubricate the auto-advance unit it is neces-
sary to remove the contact breaker plate. First
place a mark across the plate and the housing
so that it can be replaced in exactly the same
position then take out the two contact breaker
plate mounting screws and lift ofl the plate.

The pivot points of the auto-advance unit
should be lightly oiled where indicated in Fig.
A.10 again at 5,000 miles (8,000 km.) intervals.

Fic. A9a. Contact breaker (1968).

BEARING

BOB WEIGHT

M
CENTRAL
FIXING BOLT

BEARING

BOB WEIGHT

FiGc. A10.  Aduwro-advance wnir.

After lubricating, replace the plate to the marks
but, if the timing has becen upset, follow the
instructions on pages B.50-53.

GEARBOX LUBRICATION

The gearbox having its own oil bath is inde-
pendant of the engire for lubrication but, for
the same reason. the level of oil must be checked
and any loss due to leakage made good.

The lower set of gears runs in the oil bath and
oil being squeezed from or thrown off these
gears by centrifugal force lubricates the rest of
the gears, bearings, and bushes.

To drain the gearbox take out the filler plug
on top of the gearbox then unscrew and take
out the larger of the two plugs undcrneath,
draining the oil into a suitable receptacle (see
Fig. A.11, page A.12).
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After draining, replace the drain plug making
sure that the fibre washer (or O-ring) whichever
is fitted, is in good condition but leave out the
smaller plug.

Now replace the oil until it commences to
overflow down the drain plug tube.

Replace the small plug.
Recommended grades are quoted on page A .4,

capacities on page GD.12 and checking fre-
quency on page A.2.

olL

FIG. A.1l.  The gearbox oil level screw
and drain plug.

On 1968 models the gearbox filler plug has
been moved from the right-hand crankcase half
to the inner timing cover and the plug itself has
been replaced by a plastic dipstick. The drain
plug as shown in Fig. A.ll is now solely used
for draining and not as a level plug and drain
plug combined.

Before refitting the drain plug after draining
the gearbox, check that the rubber O-ring seal
is in good condition, if not renew it. .

OIL LEVEL RUBBER
SCREW 'O'RING

PRIMARY CHAINCASE LUBRICATION

Like the gearbox, the primary chaincase, having
its own oil bath, is independent of the engine
but the level of oil must be checked periodically
and the oil drained and replaced as indicated in
the routine maintenance sheet, page A.2.

The oil bath in the primary chaincase does
not lubricate the chain only, the clutch being
contained in the same case is dependent on
this oil supply for its efficient functioning and
a drip feed is also provided for the rear chain
through an oil well and nozzle at the back of
the chaincase.

There are two ofthe chain case cover screws
which heve their heads painted red; they are
situated midway along the tower rim of the
case, the front onc being the oil level screw
and the rear is the drain screw.

Todrain the oil, take out one of the inspection
cips at the side of the case and the drain screw.,

Afier draining, replace the drain screw, take
out level screw and add oil through the inspec-
tion cap hole until it commences to run out of
the level screw hole.

Oil  containing molybdenum disulphide or
graphite must NOT be used in the primary
chaincase.

Drain the oil and use the grades as recom-
mended on page A.4.

REAR CHAIN

Oil thrown off the primary chain is collected in
a small well at the back of the primary case
from which a drip feed is supplied to the rear
chain.

This may not, however, be adequate in some
circumstances and it may be advisable to sup-
plement the drip feed by using an oil can
occasionally on the rear chain, depending on
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the state of the chain. The chain should be
moist with oil but not dripping.

The best method of lubrication is to remove
the chain every 2,000 miles, wash thoroughly in
paraffin and allow to drain, then immserse it in
melted tallow to which powdered graphite has
been added. ‘

Hang the chain over the grease tin to allow
the surplus grease to drain off. If the tin is
covered after use it can be used many times, but
always use care when melting.

STEERING HEAD

The steering head bearings are packed with
grease on assembly and only require repacking
at the intervals quoted on page A.2.

Removal and replacement of the steering is
dealt with on pages E.3-5 in the fork section.

When the balls are removed they should be
cleaned by placing in clean rag then rolling the
rag between the palms of the hands, changing
the position on the rag as necessary.

After cleaning examine carefully for pitting
and corrosion and examine the cups and cones
for pocketing and cracks.

If there is evidence of damage, it is wise to
replace all the bearings, cones and cups.

The fresh grease will hold the balls in position
during assembly but make sure that there is the
correct number as quoted on page GD.9 and
that the grease is as quoted on page A.4.

FRONT FORKS

The oil contained in the forks not only lubricates
the bearing bushes, but also acts as the damping
medium. It is for this latter reason essentjal that
the amount of oil in each fork leg is exactly the
same.

Oil leakage midway up the forks usually indi-
cates that the oil seal has failed and requires
replacement; this is dealt with on page E.7.

Correct period for changing the oil as quoted
on page A.2 is every 12,000 miles (19,200 km.)
but some owners may not cover this mileage in
a year, in which case it is suggested that the ol
be changed every 12 months.

To drain the oil, unscrew and remove the two
fork top nuts and take out the druin screws at
the base of each fork leg (sce Fig. A 12).

It is not necessary to remove the fork damper
rods from the top nuts to drain or replace the oil.

T TOP CAP
\r.
/ /

FiG. A 12.

After allowing several minutes to drain, pump
the forks up and down to expel any oil remain-
ing, then replace the drain screws taking care
not to omit the fibre washers.

Refill with one-third pint (190 c.c.) of the
correct grade of oil (see page A3).
WHEEL BEARINGS

The wheel bearings are packed with grease on

assembly and only require repacking at the
interval quoted on page A.2.
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KEEP BAG OPEN
HERE

FiG. A.13. Oiling a cable.

The bearings should be removed as quoted in
Section F, dealing with wheels. After removal
wash thoroughly in paraffin and, if possible, use
an air linc to blow any grit or paraffin remaining,
out of the bearings.

Pack with the correct grade of grease as quoted
on page A.4 after assembling the first bearing.
Do not over-lubricate and do not handle brake
shoes with greasy hands.

LUBRICATION NIPPLES

There are a number of points to be lubricated by
means of a grease gun and nipples as indicated
on page A.3. They comprise both front and rear
brake cam spindles (5), rear brake pedal pivot
(8) and centre stand (6). Give onc stroke of the
grease gun to each of these points at the period
indicated on page A.2. No more than one stroke
of the gun should be used at point (5) as excess

FiG. A.14. Greasing speedometer cable.

grease is liable to get on the brake linings.

LEFT-HAND REAR BRAKE

Models equipped with left-hand rear brake have
no cross-shsft. On these models the brake pedal
is provided with an oil hole to which a few drops
of oil from a can should be applied every 2,000
miles or more frequently if the pivot point tends
to dry up.

CABLES

1966 machines are fitted with cables, the inner
wires of which, have been treated with a molyb-
denum based grease which forms a semi-perma-
nent lubricant. They will give long service before
needing attention.

Exposed sections of inner cables should be
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lubricated periodically (see page A.2). This can
be done cither by greasing or applying the oil
can.

The most satisfactory way, however, is to

SPEEDOMETER

It is necessary to lubricate speedometer cables
particularly to prevent premature failure of the
inner wire. Care is however necessary to avoid
over-zealous greasing which may result in the
lubricant getting into the instrument head. On
models with cxposed speedometer heads it is

induce a flow between the inner and outer casing
by forming some sort of reservoir to hold the
oil and leaving the cable for several hours (see
Fig. A.13), for the oil to seep throuzh.

CABLES

only necessary to unscrew the cable nipple below
the head and to pull out the inner wire for clean-
ing and greasing,

Apply grease sparingly to the inner wire, and
none at all within 6 in. of the instrument head.
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Fic. B.1. 500 and 650 c.c. engine exploded.
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DESCRIPTION (500 and 650 c.c.)

Of unit construction the engine has a twin
cylinder barrel of close grained cast-iron
mounted on an aluminium crankcase made from
two halves bolted and machined together. The
gearbox is an integral part of the gear-side or
right-hand half-case which also houses the oil
pump and timing gears.

The primary drive case is an integral part of
the felt-hand or drive-side halt-crankcase which,
in addition to housing half the crankshaft, houses
the alternator, clutch and primary chain.

The aluminium alloy cylinder head has high
duty cast-iron valve seat inserts cast-in, and the
rocker trunnions form an imtegral part of the
head.

“Lo-Ex™ aluminium pistons having two com-
pression rings, one of which is tapered and one
scraper ring arc used on He-section connecting
rods made from RR.56 hiduminium alloy. The
one-picce camshaft operates in three bushes, one
in “Clevite 10 and the other two made from
sintercd bronze.

The alternator consists of a rotor mounted on
the left-hand of the crankshaft and a six-coil
stator mounted within a housing on three studs.

The one-piece, forged, two-throw crankshaft,
has a detachable flywheel held in position by
three high-tensile steel bolts secured by “Loctite”
sealant. Incorporated in the crankshaft is a
tubular centrifugal sludge trap.

The double gear oil pump is driven off a crank-
shaft mounted worm wheel and supplies oil to
the crankshaft, cylinders, pistons and timing
gears. When required the oil pump also drives
a revolution counter.

Both the gearbox and primary chaincase have
their own independent oil baths.

Power is transmitted from the engine through
the engine sprocket and triple primary chain to
the clutch, which has a built-in shock absoiber,
then to the four-speed gearbox and final drive
sprocket.

An Amal monobloc carburetter is attached to
an infet manifold which in turn is bolted to the
cyclinder head on single carburetter models.
When twin carburetters are used they arc each
attached direct to the cylinder head and an inlet
balance pipe, joining the carburetters at their
flanges, provides an even “tick-over.”

DECARBONISING — DESCRIPTION

Decarbonising or *‘top overhaul™ as it is some-
times called means the removal of carbon de-
posited on the top of the piston, on valve heads,
around the combustion chamber and inlet and
exhaust ports. It also means that while the
upper portion of the engine is dismantled for
this purpose the opportunity is taken to examine
the various parts of the engine for general “wear
and tear”, hence the term “‘top overhaul.”

Carbon, which is the result of the combustion
taking place in the engine when running, is not
harmful providing it is removed at the right time,

that is before the deposit is too heavy and there-
fore likely to cause pre-ignition and other
symptoms which may impair performance.

The usual symptoms, indicating the need for
decarbonising are, a tendency to “pink’’ (metallic
knocking sound when under load), a general fall-
ing off of power noticeable mainly on hills, a
tendency for the engine to run hotter than usual
and an increase in petrol consumption.
Decarbonising should not be carried out un-
necessarily, it should only be done when the
engine really needs it.
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PREPARING TO DECARBONISE

Before commencing the work it is advisable to
have the following equipment available:—

Spanners from 75W.—Y; in. B.S.F. to W.{—
3 in. B.S.F.

Set of scrapers.

Set of feeler gauges.

Supply of fine emery cloth.

Jointing compound or cement.

Grinding paste.

Clean engine oil.

Two pieces of hardwood, 9 in. long by 3 in.
square.

Top overhaul gasket set No. 00-3158 (A65) or
No. 00-3157 (A50).

Gudgeon pin circlips No. 66-954 (4).

Valve springs (set) No. 40-169, 68-475.

Paraffin and rag for cleaning.

Perfect cleanliness is essential to ensure success
in any service task, so, before starting the job,
make sure that you have a clean bench or working
area in which to operate and roum to place parts

as they are removed.

REMOVING THE PETROL TANK

The following instruction apply equally to
machines fitted with twin or single carburetters,
except that with twin carburetters there will also
be two fuel feeds and two air cleaners to be
removed.

Turn off the petrol supply at the taps and dis-
connect the fuel pipes at the carburetter(s) by
unscrewing the banjo union bolt(s). Be careful
not to lose the nylon filter or the fibre washers.

Take out the rubber plug in the centre of the
tank and remove the nut and washer which will
be exposed. On all steel tanks, both two or four
gallon, therc is an anti-roll bar fitted underncath
the forward end, remove the two 4% in. bolts and
washers, take the bar away and lift the tank clear
of the frame.

The fibre-glass tanks only use the single centre
fixing bolt to secure them to the frame.

REMOYVING THE CARBURETTER(S)

On twin carburetter models it will be necessary
to first remove the sidecovers, each secured by
two fasteners. Unscrew the air filters and remove
the two nuts and washers securing each carbu-
retter to the cylinder head.

Note position of gaskets and tufnol washer.
For the purpose of decarbonising it will be
sufficient to pull each carburetter off its studs

and tie back out of the way.

To remove the carburetters completely, dis-
connect the throttle cable at the handlebar by

removing the two screws securing the halves of
the twist grip, part the body and pull out the
cable nipple. Withdraw the cables from the grip.

Open the air control to its fullest extent, then
close it, at the same time pull the outer casing
and inner wire from the stop, remove the nipple
from the lever and pull both throttle and air
cables from the frame clips.

The same procedure can be used for the single
carburetter models but note that the carburetter
is fixed to an tnlet manifold which itself is secured
to the cylinder head by four nuts with washers.
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REMOVING THE G.P.2 CARBURETTERS AND REMOTE FLOAT CHAMBER MODEL
A65 SPITFIRE Mk. II SPECIAL ONLY

Take off each sidecover, turn off the petrol taps
and disconnect petrol supply pipes. To avoid
spilling petrol from the pipes, tic each pipe verti-
cally to the body of its carburetter.

Remove petrol tank as described above.

Undo the locking rings with a suitable C-
spanner and take oft the bell mouths from each
carburetter.

Note:—It is most important that the bell
mouths are refitted to the same carburetters
from which they were removed. Mark each
tube. on removal, to indicate from which carbu-
retter they were taken.

ROCKER BOX

Remove the engine steady stay at the front of
the cylinder head by taking out the bolt securing
it to the cvlinder head, slacken off the bolt hold-
ing the steering head end and swing the stay to
one side.

Remove the bolts securing the exhaust pipes
and silencers to the frame brackets, tap the pipes
out of the head using a raw-hide mallet and take
away complete.

With siamese pipes the clip sccuring the left-
hand pipe must be slackened off also.

Straight through and twin pipes have a tie rod
in front of the engine which must be released
before the pipes can be removed.

To provide access to the inner left-hand carbu-
retter flange nut, disconnect the rocker oil feed
pipe and tie back out of the way.

Take off carburetrer flange nuts and two petrol
pipe clips.

Remove the locknut from the recess in the
float chamber mounting and release the fixing
stud adaptor.

The carburetters and float chamber can now
be withdrawn from the engine and tied back out
of the way.

EXHAUST PIPES

If this is not done the cylinder head may be
seriously damaged.

To remove the rocker box cover take off the
six V4 in. nuts and plain washers, break the joint
by a light tap with a mallet, and remove the cover.

There are two projections at the rear of the
cover to assist in its removal. The paper gasket
is cemented on one side only and should always
be replaced.

Disconnect the oil feed pipe to the rocker box
by unscrewing the union nut at the rear of the
box. The other end pushes into a rubber sleeve
adjacent to the oil tank.

EXHAUST ROCKER ASSEMBLY

The exhaust valve rocker assembly must be re-
moved to obtain access to the two front cylinder
head bolts. First slacken off the two front
(exhaust) valve rocker adjusting screws until.the
two push rods can be removed, then unscrew the

nut holding the exhaust rocker shaft—at the
front right-hand side—and tap the shaft through
towards the left hand, leaving the rockers in
position.
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To avoid damaging the end of the shaft use a
blunt centre punch. Take careful note of the
position of the spring and thrust washers, and
remove the rockers from between the shaft
pillars.

From left te right, the assembly should be:—

THRUST WASHER
SPRING WASHER
LEFT-HAND ROCKER
THRUST WASHER
CeNTRE PosT
THRUST WASHER
RiGHT-HAND ROCKEK
SPRING WASHER
THRUST WASHER

Spring washers are always fitted next to the
rockers, they must never be fitted next to the
shaft pillars.

There is no need to disturb the inlet rocker
assembly, except for replacement purposes or,
if there is doubt about the oil supply to the
rockers. See page A.6 for details of the rocker
lubrication.

FiG. B3, Exhaust rocker assembly.

CYLINDER HFAD BOLTS AND STUDS

\»'
7,28\

FiG. B.4. Centre heuad bolt.

The cylinder head is secured by four ¥% in. B.S.C.
nuts and washers on studs screwed into the
barrel adjacent to the spark plug holes, two
3% in. B.S.F. bolts at the front, two ¥; in. B.S.F.
bolts at the rear, and one ¥ in. B.S.F. bolt in
the centre at the bottom of the push rod tower.
This latter bolt is short and the push rods must
be removed to obtain access to it.

Lift out the exhaust push rods, slacken off the
inlet rocker adjusting screws, and take out the
inlet push rods.

Pull off the spark plug high-tension leads and
remove the spark plugs.
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CYLINDER HEAD REMOVAL

FiG. B.5.  Removing the heud.

Slacken off the nuts and bolts starting with the
four long centre bolts then the short one in the
push rod tunnel and finally the four nuts, un-
screwing each a little at a time to avoid distorting
the head. When all the nuts and bolts are re-
moved, break the joint by tapping the exhaust
ports gently with a hide mallet, and lift the head
clear. Do not disturb the inlet manifold (if
fitted), unless it is to be changed, or the gaskets
are to be renewed. Twin carburetters are fitted
dircct to the head and do not require a manifold.

VALVE SPRINGS

Using setvice tool No. 61-3340, or any other
good valve spring compressor, compress the
springs until the split collets can be removed.
[f the tool is given & sharp blow with a hammer
on the spring side after the spring has been com-
pressed a little, it will release the collets from the
tapered hole in the valve cap.

When the collets are out. the valve springs and
top collars can be lifted from the valve stems,
swilled in paraffin, then placed on a numbered
board indicating their position in the head.

The springs may have settled through long use
and they should therefore be checked in accord-
ance with the dimensions quoted on page GD.4.

If the springs have settled more than 5 in.
(1.587 mm.), or there are signs of ciacking, they
should be replaced.

When refitting the valve springs it is important
that the outer or larger valve spiing should be
fitted with the close wound coils placed down-

wards in the spring cup adjacent to the cylinder
head.
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FiG. B.6. Checking the springs.

Valve springs for a 1967/8 model will not fit
a 1966 model owing to a change in the boftom
spring cups, they can however be used il the
latest type bottom cup is used.
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PUSH RODS

Examine the push rod end cups to see if they
are chipped, worn or loose, and check the rods
by rolling on a flat surface ,such as a piece of
plate glass, to see if they are bent. If any of these
faults are evident the rod should be replaced.

FiG. B.7.  Driving out the guide.

VALVES AND GUIDES

Check the valves in the guides, there should be
no excessive side play or evidence of carbon
build-up on that portion of the stem which oper-
ates in the guide. Carbon deposits can be re-
moved by careful scraping and very light use of
fine emery cloth. If there are signs of scoring on
the stems indicating seizure, both valve and guide
should be replaced.

An old guide can be driven out with service
tool No. 61-3382 but, the aluminium head should
first be heated by immersing in hot water. The
new guide can be driven in with the same punch
while the head is still warm (see Fig. B.7).

Valve heads can be refaced on a valve refacer
but if pitting is deep or the valve head is burnt,
then a new valve must be fitted and ground-in.

When a new valve guide has been fitted, or if
a new valve is necessary, the valve seat in the
head must be re-cut at the correct angle of 45°.

L)

BADLY BURNT VALVE

FiG. B.8.  Burnt valve.

Sometimes, when the engine has been decar-
bonised many times, valves become “pocketed”,
that is the head and seat is below the surface of
the combustion chamber so impairing the
efficiency of the valve and affecting the gas flow.
When this happens it is necessary to remove the
pocket using a special 30” angle cutter before
re-cutting the seat or grinding-in the valve.

VALVE POCKETED

SHADED AREA SHOWS
METAL TO BE REMOVED

FiG. B.9. Pocketed valve.

The valve seats can be re-cut with pilot No.
61-3293 and cutter No. 61-3301 which has a 45°
angle one side and 30° angle on the other.
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VALVE GRINDING

During decarbonisation, all valves must be
ground-in, each to its own seat, whether new or
old. This operation is carried out only after all
the carbon deposit has been removed from the
combustion chamber.

Removal of carbon from the head, inlet and
exhaust ports, can be done with scrapers or
rotary files but whichever method is used great
care must be taken to avoid damage to the valve
seats due to the tools slipping across the seats.
For final “polishing” the careful use of fine
emery cloth wetted by paraffin is recommended.

Having removed the carbon smear a small
quantity of fine grinding paste over the face of
the valve and return it to its seat.

Hold the head of the valve with tool No.
65-9240 and rotate the valve backwards and for-
wards maintaining steady pressure.

Every few strokes raise the valve and turn to
a new position.

Take the valve out, clean off the paste and
examine both face and seat, continuing the grind-
ing until both show a uniform matt finish all
round. After grinding remove all traces of grind-
ing paste and smear the valve stem with clean
engine oil be fore reassembling the valve to the
head.

Prolonged grinding does not produce the same
results as re-cutting and must be avoided at all
costs.

FiG. B.10. Grinding-in valve.

CYLINDER BARREL

In the ordinary course of events it should rarely
be necessary to remove the cylinder barrel, since
top overhaul, already described, usually suffices
to keep the engine in first-class working condi-
tion for thousands of miles, unless the condi-
tion of the engine indicates that the pistons, rings
or cylinder bores require attention, the cylinder
barrel should not be disturbed.

If the bores are worn this can sometimes be
detected by placing the fingers on top of the
piston and pushing backwards and forwards in
the direction of rotation. Symptoms indicating
faulty piston rings might include heavy oil con-
sumption, and poor compression (but only if the

valves are in good order, otherwise they are much
more likely to be the cause). Excessive piston
slap when warm may indicate a worn bore or
severe damage through seizure.

Worn bores can be measured with cylinder
bore dial gauges, by moving the pistons to the
bottom of the bores thus exposing them for
examination (sec page B.12).

If the barrel is not being removed bring the
pistons to the top of the bores, plug the push
rod tower with clean rag, and proceed to remove
the carbon from the piston crowns using a suit-
able scraper such as a stick of tinsmiths solder
flattened on the end to form a scraper.
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Always leave a ring of carbon round the edge
of the piston crown and do not remove the ring
of carbon at the top of the cylinder bore.

After cleaning the pistons again rotate the
engine to lower the pistons and wipe all loose
carbon from the cylinder walls.

The cylinder barrel and head joint faces must
also be cleaned and great care taken not to
damage the faces by scoring with the scraper.
Such score marks would result in gas leakage,
loss of compression and even burning of the
cylinder head faces.

FiG. B.12. Removing barrel.

TAPPETS

The tappets are retained in the barrel by circlips
around their upper ends.

Examine both ends for signs of wear or chip-
ping and make sure that they are quite free to
move in the block. If there are signs of “scuffing”
on the feet they should be replaced but, the cam-
shaft should be examined too, as this also
may be damaged.

To remove a tappet drive it out of the barrel

FiG. B.LL Removing carbon.

REMOVING THE BARREL

To remove the barrel, unscrew and remove the
eight cylinder base nuts, revolve the engine until
the pistons are at bottom dead centre, then care-
fully lift the barrel until the pistons are clear of
the bores. While this is being done get an
assistant to steady the pistons as they emerge
from the barrel.

After removal cover the mouth of the crank-
casc with clean rag to prevent grit and dust
falling in.

using a soft metal punch on the upper end, as
soon as the circlip is free the tappet can be re-
moved from the lower end.

To replace, insert the tappet into the barrel,
preferably in the same place if it is being refitted,
then fit the circlip from above using service tool
No. 61-5702. Slip the circlip over the tool
“pilot” shaft and press in the handle to transfer
it to the tappet ring.
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Fi1G. B.13.  Checking bore size.

REMOVING THE PISTONS

To remove a piston from its connecting rod it is
first necessary to remove one of the gudgeon pin
circlips. This is best accomplished with a pointed
instrument such as the tang end of a file suitably
ground to enter the slot in the piston. If the
gudgeon pin bush or piston are worn the pin will
come out easily otherwise it may be necessary
to heat the piston with rags dipped in hot water
and wrung out.

Then, supporting the piston, tap out the gud-
geon pin using a light hammer and punch.

When the piston is free, mark the inside of the
piston skirt, so that it can be replaced the correct
way round and on the same connecting rod.

FiG. B.15. Checking ring groove.

CYLINDER BORES

Lxamine the bores for signs of seizure or scoring
and check for bore wear, the maximum usually
being the top 1 in. in the direction of rotation.
Bore wear anti-rotation and at the base of the
cylinder is usually negligible. If the original bore
size is unknown the amount of wear can there-
fore be considered as the difference between the
base measurement and the point of maximum
dimension shown by the dial.

If wear exceeds .005 in. (.127 mm.) at the top
(rotation) then a rebore with new piston is
indicated.

FiG. B.14.  Renioving circlip.

PISTON RINGS

If the rings are stuck in their grooves they will
need to be carefully prised free and removed from
the piston. All carbon should be carefully
scraped from the grooves and the back of the
rings. An old broken ring is useful for cleaning
the grooves in the piston. If any rings show
brown patches on the faces, replace them with
new rings. Check the ring gaps by inserting each
piston in its bore then slide the ring up to the
piston to square it up and measure the gap with
feeler gauges. Fit new rings if gaps greatly exceed
figures quoted on page GD.2.
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REPLACING THE RINGS

It is always advisable to check the gap of new
rings before fitting, and if the gap is less than
the minimum stated on page GD.2, the ends of
the rings should be carefully filed to the correct
limit.

When the ring gaps arc measured the rings
should be in the position of minimum bore wear
which is usually at the bottom of the stroke.

Piston rings are very brittle and unless handled
carefully are easily broken.

Reassembly is in the reverse order to that for
dismantling, that is the scraper ring is replaced
first. The middle ring on each piston is tapered
this being indicated by the letter “ T marked on
one face which must always be uppermost on
the piston.

The ring gaps must always be equally spuced
round the piston, that is, at 120 apart to restrict
gas leakage through the gaps to the absolute
minimum.

SMALL-END BUSHES

Small-end bush wear is normally very slight but
when excessive it can cause an unpleasant high
pitched tapping sound. The gudgeon pin should
be a good sliding fit in the bush with no appreci-
able up and down movement, if there is consider-
able up and down movement then the bush
should be changed.

To change a bush, push the old one out and
at the same time press the new one in with service
tool No. 61-3652. The new bush must be cor-
rectly lined up with the oil hole and reamed to
.7503—.7506 in. (19.0576—19.0652 mm.) after
pressing into the connecting rod.

REASSEMBLY AFTER DECARBONISING

Having ground-in and replaced the valves and
springs in the cylinder head taking great care to
correctly fit the tapered cotters, replace the
pistons on the connecting rods so that they are
the same way round as previously. Always use
new gudgeon pin circlips and see that they are
pressed well down into their grooves.

If the circlips come adrift or if one is omitted
the cylinder barrel will soon be damaged and will
require replacement.

Use a new cylinder base washer and support
the pistons with two pieces of hardwood placed
across the crankcase under the piston skirts (see
page B.5 for measurements).

FiG. B.16. Piston ring slippers.
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REPLACING THE BARREL

FiGg. B.17. Removing slippers

Apply a coating of clean engine oil to the pistons
and position the ring gaps at 120°. Using two
piston ring slippers, service tool No. §1-3682
(A50) or 61-3707 (A65) compress the rings so
that they are just free to move, then replace the
barrel which will displace the slippers as the
rings enter the bores. Remove the slippers after
the rings have entered the barrel.

Take out the two pieces of wood to drop the
barrel over the studs, replace the stud nuts and
tighten down evenly to avoid distortion with
torque wrench to figures quoted on page GD.31.

REPLACING THE HEAD

Place the cylinder head gasket in position.
Slacken off the inlet valve rockers completely
and place the head in position over the four
studs. Screw in the five cylinder head bolts and
replace the four nuts and washers on the studs,
tighten down each a little at a time criss-crossing
the head from the centre outwards.

Do not forget the short bolt inside the push
rod tower, this bolt cannot be fitted with the push
rods in position.

Using a torque wrench tighten the bolts and
nuts to the figures quoted on page GD.31.

When the head is finally pulled down replace
the two short push rods on the two outer tappets
and under the inlet (rear) rocker arms.

Assemble the exhaust (front) rockers in the
order detailed on page B.7 with the adjuster
screws over the valves and fit the two long push
rods on to the two inner tappets and under the
exhaust rocker ball pins. Reconnect the rocker
oil feed pipe.

TAPPET ADJUSTMENT

To set the tappets (or valve clearance) the valve
must be in the correct position, that is with the
cam follower (tappet) on the base circle of the
cam as follows:—

Left-hand inlet valve spring fully compressed
(valve fully open).
Set the right-hand inlet valve.

Right-hand inlet valve spring fully com-
pressed (valve fully open).

Set the left-hand inlet valve.

Left-hand exhaust valve spring fully com-
pressed (valve fully open).

Set the right-hand exhaust valve.

-Right-hand exhaust valve spring fully com-

.pressed (valve fully open).

Set the left-hand exhaust valve.
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With the valve in the correct position check
the gap with the appropriate feeler gauge .008 in.
(.2032 mm.) inlet; .010 in. (.254 mm.) exhaust.

FiG. B.18. AMeasuring the valve clearance.

If adjustment is required slacken off the lock-
nut (4) and screw the adjuster (B) in or out as
necessary. Re-check the setting after tightening
the locknut.

Replace the rocker box cover using a new
gasket.

REPLACING THE CARBURETTER(S)

The fitting of the carburetter(s) is the same
whether there are single or twin carburetters.

Place the paper gasket next to the head (twin)
or the inlet manifold (single) then position the
tufnol block(s) ensure that the rubber (O-rings)
in the carburetter flange is sound and in position,
place the carburetter in position and secure with
two spring washers and two - in. B.S.C. nuts.
Be very careful to tighten the nuts equally and
avoid over-tightening, this only distorts the car-
buretter flange and results in an air leak and

FEELER GAUGE

unsatisfactory control operation. Carburetter
flange nuts should be tightened with torque
wrench to figures quoted on page GD.31.

When refitting inlet manifold the nuts should
be tightened to figures quoted on page GD.31.

Thread the cables through the frame clips and
reconnect to the twist grip and air controls.

To complete the work of decarbonising, replace
the air cleaner(s) reconnect the petrol pipes and
engine steady stay, and replace the petrol tank
and sidecovers.

Note, when replacing the air cleaners see that
the unperforated portion is so positioned that
water cannot drip off the tank into the filter.

REPLACING THE G.P.2 CARBURETTERS
AND REMOTE FLOAT CHAMBER MODEL
A65 SPITFIRE Mk. II SPECIAL ONLY

Fit the carburetter washers to the flanges; one
paper, one tufnol, one paper respectively for each
flange.

Locate the carburetters on to the studs, replace
the float chamber stud adaptor into its mounting
and secure with locknut (with locking side of nut
inwards). Replace the carburetter nuts, with the
two petrol pipe clips ,and tighten evenly.

Reconnect the rocker oil feed pipe.

Refit the bell mouths, but before tightening
the lock rings, check that the pegs on each clip
are correctly located in the carburetter slots. '

Replace the tank making sure that the single
fixing stud is central with the tank fixing hole.
Fit the bush, large washer, rubber bush and
second large washer on to the stud and secure
with nut.

Refit the rubber plug into the tank fixing hole
and reconnect petrol pipes to taps.
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COMPRESSION PRESSURES

The table below gives compression pressures for
engines in good condition taken at starter crank-
ing speed with both plugs removed, throttle fully
open and engine hot.

Taken with Crypton BX.35 gauge.

COMP. FIRST
MODEL RATIO KICK AVERAGE
650 c.c. e 1501 65-70 120/125
650 c.c. ... 9.0:1 65-70 140/145
500 c.c. ... 85:1 65-70 135/140
500 c.c. .. 901 65-70 150/155
650 c.c. ... 10.5:1 80-85 180/185

Figures quoted are in pounds per square inch.
To obtain grammes per square centimetre, multi-
ply by 70.3.

If recadings obtained are substantially below
those quoted the engine concerned is in need of
attention to valves, rings or possibly a rebore.

REMOYVING THE ENGINE UNIT

During the process of removing the engine unit
keep careful watch for any nuts or bolts which
have been loose and chafing, such parts are no
longer safe and should be replaced. Examine the
wiring for places where the insulation may have
rubbed through and protect with a few turns of
insulating tape.

Remember a bare wire can cause an electrical
short-circuit which can set the machine on fire.

Proceed as for decarbonising described on
pages B.5 to B.6, but do not remove the rocker
box cover at this stage.

FOOTRESTS

The left-hand footrest is secured by a washer and
nut which has a left-hand thread. Unscrew the
nut, turning clockwise, remove the washer and
give the footrest a sharp blow with a mallet to
release it from its taper.

The right-hand footrest is secured to the frame
in a similar manner but in this case the nut has
the conventional right-hand thread.

.
CLOCKWISE / i
TO UNSCREW
ﬂ{'\//

FIG. B.19  Removing footrest nut.

CHAINGUARD

With quick-release hubs the lower rear bolt is
extended to secure the rear brake anchor strap
in addition to the chainguard.

S
P
— ‘:/—

Fi1G. B.20.  Removing chainguard.
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Take off the self-locking nut, washer and
distance piece then the two Philips head screws
to remove the chainguard. Replacement is the
reversal of the above, bu, if the self-locking nut
can be screwed up with the fingers it should be
replaced.

REAR CHAIN

After removing the chainguard, disconnect the
rear chain by removing the spring link and run
the chain off the gearbox sprocket. Disconnect
the generator leads at the couplings and remove
the low-tension wires from the terminals on the
coils. Battery ignition, single and twin carbu-
retter models will require the left-hand coil to
be removed.

Models with “energy transfer” ignition system,
where both coils are immediately above the gear-
box will require both coils removed, as they are
attached to the top engine mounting plate bolt,
they can be removed at the same time as this bolt.

Fio. B.21.  Generator couplings.

CLUTCH CABLE

To remove the clutch cable at the lower end, pull ~

back the rubber cover to sxpose the cable con-
nections. Pull back the cable and take out the

short slotted abutment, this will allow the long
abutment to be pulled back exposing the cable
nipple which can then be removed from the
connector.

To disconnect the cable at the handlebar lever,
screw the adjuster right home, take off the lever
fulcrum pin nut and remove the pin, slip the lever
off the bracket and prise out the cable nipple.

The cable and adjuster can then be removed
from the bracket.

Replacement of the cable is imply the reverse
of the above procedure but, when replacing the
lever fulcrum pin, be careful to adjust the pin so
that the lever is free to move yet not so loose as
to cause a rattle.

REV-COUNTER CABLE

To disconnect the rev-counter cable (when fitted)
from the front of the timing case, simply unscrew
the outer casing nipple and pull out the inner
cable.

OIL DRAINING
Unscrew the oil filter from the oil tank and drain

into a suitable receptacle. Replace the filter when
the tank is empty.

H
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Fi1G. B.22. Oil pipe connection.
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Remove the single & in. bolt which holds the
oil feed and return pipes to the underside of the
crankcase. On this joint there are two rubber
seals which must be sound and unbroken. Seals
which have softened and swollen should be re-
placed. Do not use jointing cement.

MOUNTING BCLTS

The engine/gearbox unit is now held solely by
its mounting bolts.

Unscrew and remove the two nuts and washers
securing the rear engine plates to the frame. Drive
the bolts out towards the right-hand side leaving
the plates attached to the engine but, slacken off
the engine plate crankcase bolts.

Remove the front mounting bolt and the long
bolt underneath the crankcase. This latter bolt
usually has a packing washer inserted between
the crankcase and the frame, take note of its
position.

REPLACING

Having completed the overhaul of the engine/
gearbox unit, it should be complete with kick-
start and footchange levers and rear engine plates
loosely fitted.

FiG. B.24. Positioning the engine.

The unit will now be free and ready to be lifted
out. To do this tilt the engine forward so lifting
the rear upwards and the front downwards, then
twist the unit and lift out on the left-hand side
complete with the rear engine plates.

FiG. B.23.  Engine loose.

THE ENGINE UNIT

Lift the unit into the frame from the left-hand
side and position the front mounting lug below
the frame lug and the rear mounting above the
frame lug, then lever the mountings into position.
Insert the mounting studs with washers and nuts
through the front lug then the rear lug (refit
energy transfer coils if applicable) and finally the
bottom lug. Do not omit the packing piece which
is usually on the lower engine bolt between the
frame and the crankcase. Replace the nuts and
washers and make absolutely tight. Replace the
engine steady-stay to the front of the cylinder
head.

Connect the rocker box oil feed pipe to its
union at the rear of the cylinder head and then
the oil feed and return pipes to the crankcase
and oil tank. To ensure that the crankcase con-
nection is oil-tight see that the two rubber seals
are in good condition, they do not require joint-
ing cement. ‘“Loctite” cement should however
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FiG. B.250 Eugine steady bolr.

be used on the threads of the centre bolt to ensure
that the bolt does not work loose.

Feed the clutch cable through the frame clips
(orreplace1t) pass the nipple and adjuster through
the handlebar bracket, then insert the nipple into
the lever and sccure the lever with the fulcrum
pin and nut. Adjust the cable as necessary.

On battery ignition modcls the coils can now
be replaced.

Reconnect the gencrator leads ensuring that
the colours are correctly matched and replace
the low-tension wires on to the coils. The black/

NEG ATIVE (O
TERMINAL

‘.--/ 1
JPOSITIVE (+)
TERMINAL |
N

FiG. B.26. Coil connections.

yellow wire to the (+) positive terminal on the
right-hand coil and the black/white wire to the
(+) positive terminal on the left-hand coil.

Replace the rear chain with the closed end of
the connector link spring facing the direction of
chain travel and refit the chainguard.

See that the self-locking nut on the brake
anchor strap bolt, which also secures the chain-
guard is absolutely tight.

Sce that the O-ring(s) is/are in position in the
carburetter(s) and that the insulating block or
blocks are undamaged.

Fia. B.27.  Chain link.

Note that O-rings are not used on model A65
Spitfire Mk. 11 Special.

Replace the carburetter(s) using a new gasket
for each side of the *‘tufnol” washer.

Do not over-tighten the carburetter flange nuts,
such action can result in a buckled flange and
subsequently an air leak.

For details on remote float chamber fixing for
model A65 Spitfire Mk. II Special, see page C.20.
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FiG. B.28.  Carburetter joint.

Press the exhaust pipes well down into the
exhaust ports, replace the silencers and secure to
the brackets at the front and rear of the frame.

On models fitted with twin or straight through
pipes on each side of the machine the front tie
rod is fitted last. At the rear fastening the longest
distance piece is on the left-hand side.

Replace the left-hand footrest which is secured
by a washer and nut having a left-hand thread.

FiG. B.2S. Exhaust pipe bolt.

If the right-hand footrest has been lowered this
can be replaced, but this time the nut has the
normal right-hand thread.

Replace the petrol tank, position the holding-
down bolt in the centre tube, then press the tank
down on to the mounting rubbers and secure
with the large diameter washer and nut. If a steel
tank is fitted, replace the anti-roll bar underneath
the tank, ensuring that it is correctly fitted and
not being strained.

Replace the carburetter air filter or filters, re-
connect the fuel pipes, and after completing the
assembly of the sidecovers etc., refill the oil tank,
primary drive case and gearbox.

Fi1G. B.30. Stop light switch.

Before starting the motor or turning on the
fuel supply, turn the engine over several times by
means of the kickstart, to prime the oil pump
and start the oil circulating.

TRANSMISSION

Power from the engine is transmitted through the
engine sprocket and primary drive chain to the
clutch chainwheel, thence via the clutch driving
and driven plates to the shock absorber unit and
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the gearbox mainshaft, through the gearbox to
the final drive sprocket, the rear chain and rear
wheel.

The shock absorber unit, as its name implies,
is necessary to smooth out the drive as the power
impulses fluctuate.

The clutch not only provides a means of stop-
ping and starting the machine without stopping
the engine, but also provides a means of changing
from one gear ratio to another smoothly.

Thus it will be evident that the satisfactory
functioning of one part of the system is very often
dependent on another part. In other words if
one part is worn or faulty it can very often pre-
vent other parts from working properly.

The dismantling and reassembly of the primary
drive can be carried out if necessary without re-
moving the engine unit, but will be treated in this
case as though the unit were on the bench.

PRIMARY DRIVE COVER

Take out the twelve screws securing the primary
chaincase outer cover, two of these, which have
aluminium washers under the heads are the oil
level and drain screws. If the joint has not
already been broken to release the oil, break it
by tapping the cover gently with a hide-mallet
and remove the outer cover, but have a receptacle
underneath to caltch the oil.

FiG. B.31. Primary cover.

CLUTCH DISMANTLING

6 DRIVEN PLATES

RV

@D ESp o6 DRIVING PLATES

FiG. B.32. Clutch exploded.
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Unscrew the three spring nuts which have the
normal right-hand thread. Some of these may
be difficult because there is a projection on each
nut to prevent it working loose and it may be
necessary to destroy the spring in the process of
removal.

Take out the nuts, springs, pressure plate,
driving and driven plates and pull out the clutch
push red.

To unscrew the clutch centre nut it will be
necessary to lock the chainwheel and centre

together with service tool No. 61-3768 and to
support the connecting rods with a bar through
the smali-end bushes, resting on hardwood pads
on the crankcase to avoid damage.

Unscrew the nut which has a right-hand thread,
take off the self-locking nut, and distance piece
but do not attempt to remove the chainwheel at
this stage.

Slacken off the chain tensioner adjusting screw
until the tensioner blade is completely free from
the chain.

GENERATOR

The generator comprises the rotor which is the
circular component fitted to the engine mainshaft
and the stator which is mounted on three studs
around the rotor, both being dealt with in the
electrical section.

To remove the clutch chainwheel, chain or
engine sprocket, however, the generator must
first be removed.

Flatten, the tab washer under the crankshaft
nut and using the bar through the connecting
rods, unscrew the nut which has a right-hand
thread.

Do not omit to use the hardwood pads on the
crankcase face to avoid damaging the joint face.

Take oft the three stator plate self-locking nuts
being careful not to damage the windings of the

FiG. B.33.  Removing clutch.

FiG. B.34.  Crankshaft key.

coils, and pull the stator plate off the studs. Later
models have a housing fitted over the stator studs
secured by locknuts. On 1968 models the
housing is part of the crankcase.

Pull off the rotor to expose the eagine sprocket
and take out the engine shaft key (if fitted).
Machines fitted with energy transfer ignition
equipment have a timing disc between the rotor
and the engine sprocket, the disc can be removed
with the rotor. There is no key on these models.

The engine sprocket, primary chain and clutch
chainwheel must be removed together. Free the
clutch sleeve with service tool No. 61-3766 then
withdraw all the components together. If the
engine sprocket is tight, it can be drawn off the
shaft with service tool No. 61-3676, and two
bolts 14 in. by 26 t.p.i. by 3 in. long.



A5065 ENGINE B23

INSPECTING THE CLUTCH

The clutch on the 1966/7/8 models is completely
new, the clutch sleeve key being the only inter-
changeable part with earlier models.

The driving plates have segments of special
friction material bonded to the metal, these seg-
ments should all be complete, unbroken and not
displaced.

The tags on the outer edge should be a reason-
able fit in the chainwheel slots and not hammered
up. If there are burrs on the tags, or the segments
are displaced, the plates should be replaced. Even
if there is no apparent wear or damage the over-
all thickness of the plate and segments should be
measured and if the extent of the wear is more
than .030 in. (.75 mm.) the plate should be re-
placed.

Standard thickness is .140—.145 in. (3.556—
3.683 mm.).

The plain driven plates should be free from
score marks and perfectly flat. To check the
latter lay the plate on a piece of plate glass. If
it can be rocked from side to side it is buckled
and should be replaced.

SHOCK ABSORBER

To inspect the shock absorber rubbers which
are inside the clutch centre, take out the three
countersunk head screws adjacent to the clutch
spring housings and prise off the retaining plate.

The rubbers should be quite firm and sound,
if there is any tendency for the rubbers to dis-
integrate they should be replaced. To remove
prise out the smaller rebound rubbers first. When
refitting do not use oil or grease, if lubricant is
required it is better to use a liquid soap.

CLUTCH CHAINWHEEL

Examine the slots for wear, if they are corrugated
or the teeth are hooked and thin, the chainwheel
should be replaced. Check the chainwheel bear-
ing for up and down play, slight play is permis-
sible otherwise the bearings should be renewed.

FiGc. B35, Primary case back plate.

GEARBOX OR FINAL DRIVE SPROCKET

Access to the gearbox sprocket can only be
obtained when the clutch is removed. Take out
the six screws holding the circular plate at the
back of the primary case, break the joint and
remove the plate which also carries an oil seal.
Look for signs of leakage down the back of the
cover, if leakage is evident change the oil seal
taking care to see that it is fitted the correct way
round with the lip of the seal to the inside of the
chaincase.

To change or renew the sprocket, flatten the
tab washer, place a length of chain round the
sprocket and lock in a vice or with a suitable bolt
and unscrew the sprocket nut which has a right-
hand thread.

When the nut and tab washer are removed the
sprocket can be pulled off its splines. If there has
been oil leakage from the back of the sprocket
it indicates that the gearbox oil seal requires re-
newal. This can-be done but great care is neces-
sary when fitting the replacement.
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If the sprocket boss is worn this also will
require replacement.

Fitting a new seal on its own would be useless
as the old sprocke: would ruin the new seal.

If the sprocket boss is smooth and not scored
it can of course, be refitted but it must be lightly
oiled to avoid damaging the seal as the sprocket
is pressed home. Reassembly is in the reverse
order but do not omit to turn the tab washer
over the nut after tightening.

CLUTCH OPERATION

As already indicated, the clutch being part of the
transmission system transmits power to the rear
wheel, and by separating the driving and driven
plates this connection is broken. This is done by
pulling the left-hand handlebar lever towards the
rider, the force imposed is transmitted via the
clutch cable to the clutch lever in the timing-side
case, thence by means of the push rod in the
hollow gearbox mainshaft to the clutch pressure

plate, so compressing the clutch springs and free-
ing the plates.

To ensure the smooth operation of the clutch
it is essential that the spring pressure is equal and
the pressure plate runs true. Adjustment for the
cable is provided at the handlebar lever and at
the clutch pressure plate.

REASSEMBLING THE PRIMARY DRIVE

Replace the circular cover at the back of the pri-
mary case using jointing cement on one side only
of the paper gasket.

If the clutch chainwheel has been removed
from the slecve, grease the roller track, assemble
the 20 rollers and slide the chainwheel over the
rollers.

Of the six cush drive rubbers the three thick
driving rubbers are fitted on the right-hand side
of the centre vanes and the three thin rebound
rubbers are on the left-hand side, the outer plate
being secured by three countersunk head screws.

i~ THIN RUBBER]
, THICK RUBBER

Insert the spring bolts from the rear and slide
the assembly into the chainwheel.

Pass the stator leads through the back of the
primary chaincase and press in the cable guide,
if it has been removed. Secure with “Loctite”
or jointing cement.

NoTE:—-1t is easier to do this operation at this
stage rather than after the chain and sprockets
F1G. B.36. Cush drive. are fitted.
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Fic. B.37.  Clutch chainwheel.

Make sure that the crankshaft distance piece
is in position behind engine sprocket. This
distance piece is of a standard size, therefore if
chain alignment should need adjustment there
are shims available of .010 in. and .020 in. thick-
nesses. These should be fitted as required.

With both the clutch chainwhecl and the
engine sprocket lying on the bench. place the
chain round both, pick up engine sprocket,
chainwheel and chain, pass the stator plate
through the chain and slide both sprockets and
chain over the shafts at the same time.

FiG. B.38. Fitting primary drive.

Secure the clutch by replacing the distance
piece, recessed side outwards, then secure the
self-locking nut tightened to torque wrench set-
tings quoted on page GD.31.

On models fitted with *‘energy transfer’ igni-
tion equipment the timing disc is fitted next to
the engine sprocket with the peg facing outwards
at approximately 9 o’clock and the piston at top
dead centre.

The rotor for these models has two holes at
the rear, the one marked S 1s used for both
AS0 and A65 models. Locate the peg in the
appropriate hole and secure the rotor with its
nut and washer turning the washer on to the nut
after tightening.

Ou models with battery ignition equipment,
replace the woodruff key in the crankshaft, re-
place the rotor and secure with nut and washer
tightened to torque wrench settings quoted on
page GD.31.

Slide one segmented driving plate into the
clutch chainwheel then ore plain plate and so
on, until all the plates are assembled, there being
six of each.

Insert the clutch push rod into the hollow
gearbox mainshaft (if it has been removed) and
replace the pressure plate, spring cups, springs
and nuts. It is essential that the spring nuts
are tightened evenly to keep the plates parallel.
Normal setting is for the outer face of the nut to
be flush with the end of the stud.
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Fic. B.40. Adjustment of the primary chain.

Check the accuracy of the spring setting by
pulling the clutch lever and rotating the pressure
plate by means of the kickstarter. Any uneveness
should be taken out by re-adjustment of the ap-
propriate springs.

FiG. B.41. The primary chaincase oil level.

Place the stator over the three studs so that
the leads are on the outside at approximately
2 oclock and replace the three self-locking riuts,
tighten with torque wrench to figures on page
GD.31.

It is important that the air cap between the
rotor and stator is equal so, if there is any varia-
tion due to the studs having been displaced, the
studs should be very carefully set over. The gap
can be checked with feeler gauges between the
stator pole pieces and the rotor. The gap should
be no less than 015 in.
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FiG. B.42. Adjusting clutch springs.

Replace the chain tensioner and adjust the
chain so that there is slight up and down move-
ment on the top run of the chain, no more than

14 in.

Apply jointing cement to both faces of the
chaincase and, using a new gasket, replace the
cover tightening the screws evenly to avoid dis-
tortion.

See that the oil level and drain screws are cor-
rectly positioned on the lower run with alumin-
ium washers under the heads of the screws.
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THE CONTACT BREAKER

The contact breaker assembly is contained in a
circular compartment in the inner timing cover
on the right-hand side of the machine, its circular
cover forming part of the outer timing cover.

The assembly compiises the contact breaker

plate on which are mounted the two sets of con-
tacts and two condensers (capacitors).

FIXED CONTACT CONTACT PLATE

PLATE \ SCREW/
%

7

7L CAPACITOR
BACK PLATE
SECURING
SCREWS
CONTACT
MOVING — cam sior
BREAKER CONTACT

Fic. B.43.  Contact breaker unit (1966/7).

SeCORNG LsAcrEwS‘_‘@ ? al ..
e /‘ /v D (- CONCENTRIC
: 2 '
CONTACT

BREAKER POINTS

£
10,
AN

MOVING CONTACT  FINE ADJUSTMENT
- PLATE

FiG. B.43A. Contact breaker unit (1968).

Underneath the contact plate is the automatic-
advance and retard assembly comprising two
bob-weights and springs and the contact breaker
cam. This assembly is locked into the tapered
hole in the idler pinion by its central bolt.

Oil is prevented from reaching the assembly
by an oil seal set in the back of the housing.

BOB WEIGHT
CAM

BEARING

CENTRAL
SECURING BOLT

S e
[ Fiop

I—

BEARING

B
WEIGHT

FiGc. B.44.  Auro-advunce mechanism.

When the engine is first started the ignition
is in the retarded position because of the two
springs which aie holding the two bob-weights
and the cam. This makes starting easier and
prevents “kick-back™ on the kickstart lever.

As the engine revolutions increase, centrifugal
force carries the bob-weights outwards and this
in turn progressively turns the cam and advances
the ignition.

The elongated holes in the contact plate enable
the plate to be moved to right or left, so providing
a means of fine adjustment for ignition timing.

To obtain access to the contact breaker take
out the two screws holding the circular cover to
the outer timing cover.



B28 ENGINE

A5065

REMOVING THE CONTACT BREAKER

Before removing the two screws holding the con-
tact plate, scribe a mark on the plate and housing
to assist in reassembly, otherwise it will be neces-
sary to re-time the ignition. The plate can be
removed, complete with contacts and condensers
after the two bolts are removed.

To remove the auto-advance unit and cam it
is necessary to take out the centre bolt, the unit
can then be freed from its taper with service tool
No. 61-5005.

This tool is screwed in until resistance is felt,
further screwing will then release the assembly.

Do not however, temove the auto-advance
unit unnecessarily as the timing will have to be
reset, this is detailed on pages B.50-53.

To change a sct of points unscrew and remove
the barrel nut inside the C-shaped spring and
remove the nut holding the spring and lead to
the condenser, lift off the movable contact, fibre
washer, then the fixed contact (sce Fig. B.43).

Replacement is in the reverse order but do not
omit the fibre washer between the contacts on the
pillar or the insulating strip from the condenser,
this is fitted over the terminal and before the
spring or the lead (see Fig. B.43).

After changing a set of points revolve tha
engine until the fibre heel is on the peak of the
cam, slacken off the contact plate screw and move
the fixed contact point in or out to obtain the
correct gap of .015 in. (381 mm.).

Re-check the timing.

TIMING-SIDE COVER

To obtain access to the timing gears or the gear-
box internals, it is necessary to remove the covers
on what is known as the timing or gear-side, that
is the right-hand side of the machine.

Take off the kickstart and footchange pedals,
take out the three screws retaining the outer
cover and remove the cover complete with the
contact breaker cover.

This now reveals the contact breaker unit,
kickstart return spring, clutch lever and foot-
change return spring.

The clutch cable connector can remain on the
lever unless it is to be renewed.

Take out the clutch lever ball and pull off the
kickstart return spring and anchor plate.

FiG. B.45. Gear-side cover.

There is a grub or set-screw securing the foot-
change return spring stop plate, this screw must
be slackened off before the plate can be pulled
off the gearchange quadrant spindle.
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INNER TIMING COVER

Revolution Counter

If the machine is equipped with a revolution
counter (or tachometer) remove the two bolts
holding the cable connection to the fiont of the
timing cover, remove the connector and pull out
the:revolution counter drive spindle.

The inner timing cover can now be removed.
Take out the eight screws round the outer edge,
two in the centre and one under the clutch lever,
bui do not remove the slotted screw at the rear,
this is the kickstart spring anchorage. FiG. B.47.  [nner cover screws.

TIMING GEAR AND OIL PUMP

Oil Pump Removal

Removal of the inner timing cover exposes the
cil pump, timing gears, kickstart ratchet assem-
bly and gearbox outer cover.

Flatten the tab washer under the crankshaft
nut, unscrew the nut which has a left-hand
thread, then unscrew the oil pump worm-drive
which also has a left-hand thread and is therefore
turned in a clockwise direction to unscrew.

To remove the oil pump, unscrew the two nuts
and remove the washers from the main body of
FiG. B.46.  Removing inner cover. the pump. Flatten the tab washer under the other
nut and unscrew the nut.

Tap the cover gently with a hide-mallet round
the edges to break the joint and pull off the cover
complete with the clutch lever leaving the kick-
start and footchange spindle, in position.

The clutch lever pivot post is retained by a
single nut and washer on the inside and need not
be disturbed.

The gearchange selector quadrant and - kick-
start quadrant are simply push-fits into the gear-
box cover and can be withdrawn quite easily
although it may be necessary to depress the
quadrant plungers first.
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As the pump is removed it will 1elease the oil
feed non-return valve ball and spring which are
fitted into the crankcasc behind the pump.

It is not advisable to dismantle the oil pump
unless it is suspected that there is some fault or
possible damage. Internal damage can occur if
the periodical oil changes have been neglected.

Dismantling and reassembly is described on
pages A.9-10.

REPLACING THE PUMP

Take out the oil pump studs, and ensure the
faces are clean, apply a smear of grease to a new
gasket and place the gasket in position on the
crankcase face. Insert the non-return valve
spring, apply a dab of grease to the countersunk
hole in the joint face of the pump and press the
ball into the grease, position the pump carefully
and screw in the studs securing the nuts equally
to avoid tilting the pump.

If the engine is being completely dismantled
the pump will of course be left off until the
engine is rebuilt.
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Fi1G. B.49. Oil pump non-return valve.

TIMING GEARS

Careful examination of the timing gears will
show that there are marks on the faces of the
gears adjacent to the gear teeth.

These marks are to assist in the correct re-
assembly and it is good practice to familarise
oneself with them before removing the gears (see
Fig. B.50).

FiG. B.50. Timing marks.

FiG. B.51. Removing pinion.

Take off the crankshaft distance piece then pull
off the pinion using extractor No. 61-3676.

The idler pinion is simply a push-fit in the case
and can be withdrawn without a tool.
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To unscrew the camshaft nut it is necessary to
leave the gears in position and lock the assembly
with a bar through the connecting rods. Great
care must be taken to avoid damaging the crank-
case.

Having locked the assembly, flatten the tab
washer, unscrew the nut, and withdraw the cam-

shaft pinion with extractor No. 61-3676.
Take out the woodruft key.

Replucement of the timing gear is simply the
reversal of the above procedure except that care
must be taken to mitch the timing marks as the
idler pinion is inserted last into the case.

GEARBOX DISMANTLING

If the purpose of dismantling is to obtain access
to the connecting rods or flywheel assembiy there
is no need to remove the gear cluster unless the
assemblv is suspect.

The gearbox internal cluster can be removed
without interfering with the timing gears but the
clutch must be removed fiist (see pages B.21—
26).

Take off the five £ in. B.S.C. nuts and spring
washers holding the gearbox end cover, break
the joint with a hide-mallet, and remove the
cover complete with the gear cluster, cam-plate
and selector forks.

Take out the fulcrum pin then remove the cam-
plate, selector forks and shaft.

Pull out the layshaft and remove the sliding
pinion (layshaft third gear), first gear and kick-
start quadrant.

To remove the mainshaft, grip the shaft in a
vice using soft metal clamps, flatten the tab
washer under the kickstart ratchet nut, unscrew
and remove the nut and take off the ratchet,
ratchet pinion, spring, bush and thrust washer.

The mainshaft complete with its gears can now
be driven out of the cover bearing.

After taking off the sliding pinions both shafts
are left with two gears, the mainshaft first and
third gears and the shorter layshaft with its top
and second gears.

FiG. B.52.  Removing cluster.

In both cases the smaller gear is a press-fit on
to the shaft so retaining the larger gear which
has a thrust washer between it and the end of
the splines.

If it is necessary to change either of these gears
the shaft must be pressed out of both gears at
the same time, an operation which requires a
good press properly mounted on bench or floor.

When examining the various bearings and
bushes for wear do not overlook the phosphor-
bronze bushes in the layshaft first gear and the
mainshaft top gear, this gear is at this point still
in the gearbox.

The layshaft has needle roller bearings at each
end, one in the back of the box and one in the
end cover. Both can be driven out with a suitable
size drift.
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Fig. B.33,

The mainshaft has ball journal bearings ateach
end. To remove the left-hand bearing the gear-
box sprocket must be removed (see page B.23)
lhcn:lhc top gear pinion is driven through, into
the gearbox, the oil seal prised out from the out-
side and the circlip removed. The bearing can
then be pressed out from inside the gearbox. but
before any bearing or bush is removed from an
aluminium case, the case should be heated, the
bearing pressed out and the replacement pressed
in while the case is still hot.

The right-hand mainshaft bearing can be re-
moved from the cover, pressing from the inside.
after the circlip is removed.

When examining the gears look for cracked,
chipped or scuffed teeth, the latter will show (if
present) on the thrust faces of the teeth and in
severe cases might even have broken through the
case hardening.

Check the cam-plate for wear in the cam-track
by offering up the selector forks and check the
gear notches at both ends. At the large end look
for burrs and at the small end for wear on the
edges of the slots.

The plunger at the back of the box must be
quite free in its housing and the gearchange quad-
rant plungers must not be chipped or worn on
the toothed end and again must be quite free in
their housings. Any damage to these parts will
make good gearchanges impossible.

Gear clusier exploded.

Fi1G. B.54.

GEARBOX REASSEMBLY

It will be assumed that all bearings, bushes or
oil seals have been replaced as necessary.

Press the mainshaft through its bearing in the
outer cover ensuring that the distance piece is in
position between the bearing and the small gear.
Grip the shaft in a vice using soft metal clamps
and replace the kickstart ratchet gear washer,
bronze bush, spring, ratchet pinion, ratchet, tab
washer and nut in that order. Turn the washec
over the nut after tightening with torque wrench
to figures quoted on page GD.31.
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FiG. B.55.  Kickstart ratchet.

The mainshaft being locked to the cover bear-
ing does not need checking for end float but the
layshaft has thrust washers at each end, it must
therefore be assembled into the case with the low
gear pinion and standard thrust washer ((113—
.115 in.) at each end when there should be just
perceptible end float. If the end float is excessive
there are two thicker washers available (.120—
.122in. and .127—.129 in.) which should be used
at the sprocket end.

Having checked the layshaft end float the
cluster can be assembled on to the end cover.

Clean all jointing compound off the joint faces
in readiness for the assembly.

MAINSHAFT
L—FORK

=
Sl —: —

LAYSHAFT
FORK

FI1G. B.56. Selector forks.

Note that whilst the mainshaft (second) and
layshaft (third) sliding gears arc interchangeable
(with standard ratios) the selector forks are not.
The latter can be identified thus: with forks on
the shaft and both rollers below the shaft as in
Fig. B.56, the layshaft fork is on the left and the
mainshaft fork on the right.

Place one of the standard thrust washers in
position on the inside face of the cover, position
the layshaft first gear with the dogs facing in-
wards and insert the layshaft complete with its
sliding gear second and top gears.

Position the layshaft selector fork, slide the
mainshaft sliding gear on to the shaft and posi-
tion the mainshaft selector fork.

FiG. B.57.  Assembling the gears.

Insert the cam-plate through the slot in the
cover with the long end of the outer track at the
bottom. Fit the cam-plate fulcrum pin and insert
the selector fork spindle.

If the mainshaft top gear has not already been
fitted, press the gear through its bearing, replace
the gearbox sprocket and secure with the lock-
nut and tab washer.

See that the cam-plate plunger and spring are
in position at the back of the gearbox.
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Pick up the gearbox outer cover complete with
the gear cluster, place the other thrust washer
over the end of the layshaft and slide the whole
assembly into the box.

W~

(SLEEVE PINIONRY

o

NEEDLE

ROLLER
BEARING

FiG. B.58.

Inside the box.

To facilitate the meshing of the top gear pionins
revolve the shafts gently. Secure the cover with
the nuts and washers when the cover is right
home.

Do not attempt to force the cover home.

Position the cam-plate midway in the slot and
insert the small end of the gear selector quadrant
into the small hole in the cover at the same time
engaging the quadrant plunger in the cam-plate.

FiG. B.59. Cluster assembled.

Place the small end of the kickstart quadrant
into the steel bush on the left-hand side of the
cover beforz replacing the tnner timing cover.

FiG. B.60. Fitting the selector.
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SEQUENCE OF GEAR CHANGING

To understand this description of the gear chang-
ing sequence, it is necessary to refer to the various
drawings and to understand some of the terms
used.

(1) Can-pLATE--thisis the large fan-shaped part
with notches at one end and windows at the
other end.

(2) LaRGE PLUNGER-——this operates at the large
end of the cam-plate to locate the gear posi-
tions.

(3) StLeCTOR PLUNGERs—these operate at the
smallend of the cam-plate in the “windows.”

(4) SeLecTOrR FORKs—these only show as small
spots in the wavy cam-tracks at the large
end of the cam-plate. They are the rollers
which move the selector forks up and down
the tracks.

(5) SupING GeEars—there are two gears in the
box which move along the splined shafts.
These are operated by the selector forks,
therc being one on each shaft.

The gears must always be in the neutral posi-
tion for starting the engine, this is the position
shown in Fig. B.60A.

The large plunger is holding the cam-plate by
the second notch. At the other end of the cam-
plate the selector quadrant plungers are com-
pressed ready to operate either way the pedal is
moved.

When the pedal is moved down, to engage first
gear, the plunger will enter the cam-plate and
move it to first gear position, this in turn will
operate the layshaft selector fork and will mesh
the layshaft sliding gear with the layshaft first
gear.

.

Reference to Fig. B.60n will now show the
quadrant plunger in the second window ready
to move the cam-plate from first to second gear.

This time the cam-plate moves in the opposite
direction and again operates the layshaft selector
fork moving the layshaft sliding gear in the op-
posite direction to mesh with the second gear.

Refercnce to Fig. B.60c will show two quad-
rant plungers in the cam-plate windows ready to
move the gears from second to first or neutral or
back again.

When the cam-plate is moved to third gear
position as will be seen by reference to Fig. B.60,
the action moves hoth selector forks, drawing the
layshaft sliding gear to a neutral position and
moving the mainshaft sliding gear into mesh with
the mainshaft third gear. Again the quadrant
plungers are ready to move the gears either way.

Finally, the move into fourth or top gear (Fig.
B.60E) operates the mainshaft selector fork only,
again sliding the gear the opposite way to mesh
with the sleeve pinion. After each movement of
the gearchange pedal the quadrant returns to a
static position so that the plungers are ready to
operate the cam-plate. The large plunger at the
large end of the cam-plate is the positive gear
location and it also serves to steady the cam-plate
whilst the quadrant plungers are returning to
their static position.
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SEQUENCE OF GEAR POSITIONS

SELECTOR AND CAMPLATE
IN NEUTRAL POSITION
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F1G. B.60A.
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SEQUENCE OF GEAR POSITIONS

SELECTOR AND CAMPLATE
IN FIRST GEAR POSITION
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FiG. B.60B.
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SEQUENCE OF GEAR POSITIONS

SELECTOR AND CAMPLATE
IN SECOND GEAR POSITION
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FiG. B.60c.
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SEQUENCE OF GEAR POSITIONS
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SELECTOR AND CAMPLATE
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F1G. B.60v.
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SEQUENCE OF GEAR POSITIONS
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FiG. B.60E.
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SPLITTING THE CRANKCASE

Before attempting to part the two halves of the
crankcase all the timing gear must have been
removed as detailed on pages B.28-30 and the
primary drive gear as detailed on pages B.21-24.

It is not absolutely nccessary to remove the
gear cluster but, since the work already involved
constitutes a major ogcration it is sometimes
good policy to cxamine the gears at the same
time. Removal and replacement of the gear
cluster is detatled on pages B.31--35.

IFiG. B.61.  Craikcase bolts (1996/7).

Fi1G. B.61a. Crankcase showing
new stator fixing (1968).

Reniove the nuts and washers from the two
bolts (A) at the lower front of the case, the two
bolts (B) at the upper front and the three studs
(C). Fig. B.61.

There is also one nut and washer on the bridge
piece across the mouth of the crankcase.

Take oft the tour nuts holding the sump filter
and remove the filter.

There is no nced to disturb the oil pupm
scavenge valve which is now exposed, unless it is
Known to be defective but. care must be taken
during subsequent handling to avoid damage.

YOIL PUMP

SCAVENGE;
VALVE

FiG. B.62.  Scavenge valve.

Remove any woofruff keys which may still be
in the shafts noting their particular locations,
break the joint by tapping gently with a hide-
mallet and take away the gear-side half-case. Do
not attempt to prise the two halves of the case
apart using a screwdriver or other tool between
the joint, this will only damage the joint faces
and result in oil leakage.
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CAMSHAFT

The camshaft can now be removed, it may come
away with the breather valve and spring or these
parts may remain behind the camshaft bearing
in the drive-side half-casc.

The breather is of the rotary disc valve type,
the rotating half being driven off the end of the
camshaft and the static half being secured by a
peg at the base of the drive-side camshaft bear-
ing. The bearing must be removed to gain access
to the static half.

Examine the peaks of the cams for wear or
scuffing. If the peaks are worn the valves will
not open completely and the camshaft should
be replaced.

FiG. B.63.  Camshaft and breather.

The crankshaft assembly can now be removed
and placed to one side.

CRANKSHAFT ASSEMBLY

FiG. B.64. Removing connecting rod.

Removal of the connecting rods from the crank-
shaft is quite straight forward but, the rods, bolts
and caps must be marked so that they can be
replaced in the same positions if they are being
used again.

If the crankshaft is to be reground it is essential
that the correct regrind sizes are used to suit the
undersize big-end bearing shells and gear-side
bush.

There are three undersize bearing shells avail-
able but only two gear-side bushes.

FiG. B.64A. Connecting rod assembly.
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FIRST REGRIND

CEAR SIDE JOURNAL

MARK CRANKSHAFT WEB FACE AS SHOWN

Fi1G. B.65.

Reground crankshafts complete with big-end
bearing shells and gear-side bush are available

T

from the Service Department.

CRANKSHAFT GRINDING

It will be necessary to regrind the bearing sur-
faces if the overall wear of the crankpins or gear-
side journal exceeds .002 in. or if the surfaces
have been damaged by seizure. Worn bearings
will develop a distinct “knock™ and the engine
will become generally very rough.

GEAR-SIDE JOURNAL

Shaft No. 68-734
Grind journal to: 1.4885—1.489 in. with .050—
.000 in. radius and use .010 in. undersize bush
No. 68-647 or grind to 1.4785—1.479 in. with
.050—.060 in. radius and use .020 in. undersize
bush No. 68-648.

040
{930 RA0

MARK ~ 1O
O TetS FACE

CEAR $IDE JOURNAL

SECOND REGRIND

pe

T
||

a3 - 0207
ON THIS FAZE

MARK CRANKSHAFT WEB FACE AS SHOWN

Fi1G. B.66.

work.

This service, only available to owners in ‘the
British Isles, is operated through the dealer net-
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FIRST REGRIND

T

120

A

BIG-END JOURNALS

FIRST REGRIND

AAD

Grind the crankpins to 1.677--1.6765 in. dia.
with .085—.090 in. face radius. Fit bearing shell

a. 67-1431 (4 oftf) marked .010 in. undersize.

MARK CRANKSHAFT WEBS AS SHOWN

FiG. B.67.

SECOND REGRIND

@n

SECOND REGRIND

-ns‘“AD
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. o
MARK CRANKSHAFT WEBS AS SHO'

Grind the crankpins to 1.667—1.6665 in. dia.
with .085—.090 in. face radius. Fit bearing shell
No. 67-1432 (4 off) marked .020 in. undersize.

—

FiG. B.68.

THIRD REGRIND
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-120 RAP

1\

,
i - 030!

MARK CRANKSHAFT WEBS AS SHOWN

p-

FiG. B.69.

[

£

N

THIRD REGRIND

Grind the crankpins to 1.657—1.6565 in. dia.
with .085—.090 in. face radius. Fit bearing shell
No. 67-1433 (4 off) marked .030 in. undersize.
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CRANKSHAFT SLUDGFE. TRAP

The opportunity should be taken while the crank-
shaft is out of the case (assuming it is being re-
fitted) to clean the sludge trap.

To remove the trap, take out the end plug and
the flywheel bolt on the crankpin side and tap
the sludge trap out. The oilways should be
thoroughly cleaned with paraffin and if possible
blown out with a high pressure air line.

Fi1G. B.70. Removing the jlywheel.

Flywheel bolts should be secured with a torque
wrench set to the value quoted on page GD.31.

FiG. B.71.  Sludge trap.

When replacing the sludge trap locate with the
flywheel bolt first then screw in the end plug, all
should be secured with “Loctite™ seal or if this
is not available the plug should be centre-
punched into the thread to secure.

Should it be necessary the crankshaft balance
can be checked using service tool No. 61-3710
for the 650 c.c. or tool No. 61-3711 for the
500 c.c. machines. Crankshaft balancing does
however, call for the services of a skilled
mechanic and should not be undertaken with-
out access to precision workshop equipment.

FLYWHEEI. BALANCING (STATIC)

For all general purposes the crankshafts and fly-
wheel assemblies are sufficiently balanced when
they leave the works.

There should be no need to re-balance when
fitting new connecting rods or oversize pistons.

Flywheel balancing should not be undertaken
except by an expert mechanic who has access to
the equipment necessary.

The equipment required is a drilling machine
with depth stop and knife-edge rollers as illust-
rated, the latter must be set up perfectly
herizontal.

For balancing purposes a weight equivalent to
709 of the reciprocating weight is attached to
each crankpin journal (see Fig. B.73), the crank-
shaft is then placed on the rollers and allowed
to revolve until it stops, when a chalk mark is
made at the lowest point.
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FiG. B.72.  Knife-edge rollcrs.

This procedure is repeated several times to
easure accuracy.

The next step is to find the amount of out-of-
balatice so, plasticine is applied to the rim of the
flywheel diametrically opposite the heaviest point
until the shaft remains stationary when placed in
any position on the rollers.

The wheels must now be drilled at the heaviest
spot to remove metal equal to the weight of
plasticine.

Drilling must be carried out on the periphery
of the flywheel and must be central and not
deeper than - in.

It is better to start with a small diameter hole,
which can be opened out if necessary. rather than
a large hol= to then find that too much metal has
been removed.

BALANCE WEIGHTS

DRILL O
FLYWHEEL
CEMTRE LINE

FiG. B.73.

BALANCE WEIGHTS

MODEL TOOL NO. NO. REQD.  WEIGHT
A65 61-3710 2 22 ozs. 14 drms.
AS50 61-3711 2 2!l ozs.

BEARINGS, BUSHES AND OIL SEALS

With the crankcase split the opportunity should
be taken to examine and replace all bushes and
bearings which may be worn or damaged.

Journal beaiings should be checked for rough-
ness indicating damaged balls, rollers or tracks.

Most bearings and bushes can be pressed out,
and in, quite normally but the crankcase must
always be heated first and well supported.

The blind camshaft bush in the drive-side half-
case can be remove with service tool No. 61-3776
but the replacement bushes must be reamed in
line to the sizes quoted on page GD.5. To do
this the two half-cases must be bolted together
after the bushes have been changed, they are then
carefully reamed to the required size, unbolted

and the swarf very carefully removed by high
pressure air line.

FiG. B.74. Gear-side bush.
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When replacing oil seals they must be handled
very carefully to avoid damaging the knife-edge
of the seal and they must be pressed into the
housing squarely, with the open side always
towards that part which is to be sealed.

FiG. B.75.  Sleeve pinion bush worn by oil seal.

Never reassemble a component which is deeply
scored by the seal, to a new seal, it will be useless,
the component should be replaced as well as the
seal.

Figure B.75 shows sleeve pinion bush with
groove worn by the primary drive case oil seal.
This is a case where both components must be
replaced.

Check all otlways to see that they are clear and
see that the oil scavenging non-return valve in
the base of the crankcase is quite free. If there
is any possibility of sludge in the return pipe
obstructing the ball, immerse the pipe in a con-
tainer of petrol and allow to soak for a time.

REASSEMBLING THE CONNECTING RODS

Before refitting the rods to the crankshaft check
for ovality in the big-end eye. Bolt the caps and
connecting rods together without the shells to the
torque wrench setting on page GD.31. If the
ovality in the bore is in excess of .0004 in. the
rod and cap should be replaced.

The need for cleanliness cannot be over
emphasized, all parts should be clean and free
from grit or rust. As the various parts are
assembled all bearing surfaces should be coated
with clean engine oil.

Place the bearing shells in both the caps and
connecting rods. If the old shells are being re-
fitted see that they go into their original positions.
No scraping is necessary with these bearing shells
and must not be attempted or damage will result.

Connect each rod in turn to its crank journal
making sure that the marks on rod and cap
correspond and that the rods are the right way
round, insert the bolts and secure the new self-
locking nuts with a torque wrench set to the
value quoted on page GD.31.

FiG. B.76.  Using torque wrench.

Maximum crankshaft end float must not
exceed .003 in. (0762 mim.). This is controlled
by shims fitted between the inner race of the
drive-side bearing and the crankshaft web. If the
original shaft is being replaced it is only necessary
to see that the shims are fitted.
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FiG. B.77. Crankshaft shim.

REASSEMBLING THE

Place the crankshait assembly on the block or
box with gear-side end in the block. see that the
shims’are in position on the drive-side end and
place the drive-side half-case in position being
careful to enter the bearing squarely and to
easure that it goes right homc.

Fia. B.78.  Assembling drive-side.

Reverse the assembly on the block and enter
the rotary breather disc with the driving pegs
uppermost, enter the spring and finally the cam-
shaft carefully engaging the driving dogs in the
end of the camshaft.

When a new or reground crankshaft is being
uzed, it must first be assemlzled into the case and
the two halves bolted tightly together to enable
the end float to be checked. If the float amounts
to say .010 in. then two shims of .003 in. and
.G05 in. should be used leaving .002 in. end float.

At this point it is of great help 1o obtain a
block or box measuring approximately 8 in. by
S in. by ¢ in. with a hole in the centre large
erough to zczept the drive-side end of the crank-
shaft.

CPANKCASE

See that the thrust washer is in position on the
gear-vide shaft with the oil grooves next to the
crank web.

Having previously cleaned oft the joint faces.
smear both faces with a thin coating of jointing
cement, place the gear-side half-case in position
and bolt the two halves together. There are four
bolts at the front (two with nuts and washers)
and four nuts with plain washers on studs, three
inside the primary case and one on the bridge
picce across the mouth of the case.

Check that both the crankshaft and camshaft
rotate quite freely, if they do not, then the align-
ment is incorrect and the cause of the trouble
must be found and rectified.

Camshaft end float does not matter at this
stage, it will be eliminated when the pinion is
fitted.

Replace the sump plate and filter using a new
gasket cemented both sides.

Replace the woodruff key in the crankshaft
and refit the crankshaft pinion with the timing
mark on the outside.
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FiG. B.79.  Testing for freencss.

Replace the crankshaft distance piece then
screw on the oil pump worm gear, this has a left-
hand thread and is therefore replaced screwing
anti-clockwise. Place the tab washer in position
and secure with the nut which also has a left-
hand threcad, tighten with torque wrench to
figures quoted on page GD.31.

Replace the oil pump as detailed on page B.30.

REPLACING

Fiit the kickstart and footchange spindles and re-
place the inner timing cover using a new paper
gasket cemented both sides. Secure with the
eleven inner cover screws.

Check that the ball is in position in-the clutch
lever cup and that the cable connector is in posi-
tion on the lever.

Press the gear selector return spring and stop-
plate over the spindle together so that the plate
engages fully on the two spindle flats and one end
of the spring is lying each side the anchor pin.

Secure the stop-plate on the spindle with the
small grub or set-screw.

Replace the woodruff key in the camshaft and
refit the camshaft pinion with the timing mark
outside (flat face inside). Do not omit to turn
the tab washer over the nut after tightening.

The idler pinion is now replaced so that the
timing marks match with both the camshaft and
the crankshaft pinions (see Fig. B.50, page B.30).

If the gear cluster has niot yet been replaced it
can now be assembled as detailed on pages
B.33-35.

FiG. B.80. Camshaft pinion.

THE. INNER COVER

Fi1G. B.81. Auto-advance unit.
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Note:—The current type footchange quadrant
and inner timing cover cannot be used on earlier
models.

Replace the kickstart return spring and stop-
plate winding the plate round to engage the flats
on the spindle and so place the spring under
tension.

If a rev-counter is fitled, replace the driving pin
so that it engages with the oil pump spindle and

replace the cable nipple on the front edge of the
case.

Replace the automatic-advance unit loosely,
together with the contact breaker plate, and leave
the retiming of the engine until later.

Replace the primary drivc as detailed on pages
B.24-26.

Replace the upper part of the engine as detailed
for decarbonising on pages B.13-14.

IGNITION TIMING — WITH FLYWHEEL LOCATING PEG

INITIAL PREPARATION

Continue from the point reached during rebuild-
ing of the engine unit (see page B.49) where the
auto-advance and the contact breaker were left
loosely assembled.

Remove bch spark plugs if not already out

The simplest way to set the ignition timing,
that is the point at which the compressed charge
in the combustion chamber is ignited, is to set
it statically.

Unfortunately, due to manufacturing toler-
ances this is not ideal because, whilst it will
set the timing of the engine for tick-over speeds,
the firing at wide throttle openings can be varied
due to differences in the amount of automatic-
advance.

The automatic-advance functions by centri-
fugal force acting on spring-loaded bob-weights
and advances the ignition timing as the engine
revolutions rise. Since exact timing accuracy is
required at operating speeds it is better to time
the engine in the fully advanced position so
transferring any variations in the firing to the
tick-over or low engine speeds when it can least
affect the performance.

There is a plug included in the toolkit for
setting the piston position to time the ignition
in the fully advanced position.

This plug is used through the aperture on the
right-hand front of the crankcase and it has two
positions one for 500 c.c. models and the other
for 630 c.c. models. All models however, now
use the 500 c.c. setting marked “A50.”

Remove the crankcasc cover (A4) Fig. B.82,
and insert the peg with the A50 model number
uppermost and using light finger pressure on the
plug, turn the crankshaft slowly until the plug
drops into the groove in the flywheel.

The engine can be turned by means of the
kickstart lever but it can be done easier with
both spark plugs out and in top gear by turning
the rear wheel, if the engine is still in the frame.

Do not attempt to revolve the crankshaft whilst
the timing plug is in position.

Having located the flywheel by means of the
plug, check which cylinder is on compression
stroke by examining the valves, if both valves
are closed on the right-hand cylinder then the
upper set of contacts should be used. For the
left-hand cylinder use the lower set of contacts.
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Secure the contact breaker back-plate with the
two screws midway in the slots.

Without moving the pistons and lightly pres-
sing the auto-advance cam inwards, turn the cam
until the upper set of contact breaker points arc
just about to open and secure the auto-advance
unit by securely tightening the centre bolt.

After tightening revolve the cam to the limits
of the auto-advance and check the fully open gap

THIS SETTING
O NLY

NEVER THIS

()]
T (R
0GY
(4]

which should be .015 in. (.381 mm.). If the gap
has to be adjusted repeat the timing procedure
to obtain the static timing. To adjust the gap
slacken off the circular slotted nut inside the C-
shaped spring adjacent to the points being ad-
justed.

Do not, at this stage, alter the back-plate
SCrews.

Check the fully open gap of the lower set of
points (left-hand cylinder).

PISTON POSITION BEFORE TOP DEAD CENTRE — FULL ADVANCE

ALL MODELS

B, .304 in. (7.216 mm.) = 34° crankshaft angle.
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IGNITION TIMING — FULLY ADVANCED

Timing should always be set in the advanced
position.

To check the opening of the contacts more
accurately connect a battery and bulb in circuit
with the points.

Attach one lead from the C-spring to the
battery terminal, take another lead from the
other battery terminal to a bulb then from the
other side of the bulb to a good earth on the
machine.

When the points open the light will go out.
The leads must of course be changed to which-
ever set of points is being used.

(1) Having positioned the right-hand piston on
the compression stroke (both valves closed).

(2) Slacken off the contact breaker back-plate
screws. By holding the cam and turning anti-
clockwise open the bob-weights to the fully
advanced position, then still holding the cam
turn the contact breaker plate so that the
upper set of points are just opening. Lock
the plate in this position and re-check the
setting. There should be no change in the
fully open gap setting.

(3) Position the left-hand piston the required
distance before top dead centre on the com-
pression stroke by turning the flywheel one
complete revolution and re-inserting the
timing plug.

(4) Now holding the cam in the fully advanced
position check the opening of the lower set
of points. This time do not move the back-
plate but adjust the points gap to obtain the
setting.

Fi1G. B.83. Battery and bulb in circuit.
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To advance the spark open the points approxi-
mately .001 in. for each engine degree required
and to retard close the gap. If the setting on the
left-hand cylinder (or lower set of points) is say
now .013 in. this figure should be recorded and
always used when retiming.

It should not be necessary to alter the gap by
more than .003 in. + or — to obtain correct
timing.

The right-hand gap setting must, of course,
remain at .015 in. (.381 mm.).

FiG. B.84.  Points just opening
on left-hand cvlinder (lower set).

FiG. B.85.  Points just opening
on right-hand cylinder (upper set).

Nore:—When checking the ignition timing
with the engine in position in the frame the
ammeter on the machine can be used in place of
the battery and bulb, if the ignition switch is
turned to ON, the needle will flick to zero when
the points open, unfortunately the help of an
assistant will be required to observe this. Also
the piston position can be obtained more easily
if top gear is engaged and the rear wheel is
rocked backwards or forwards.

STROBELIGHT TIMING

Using the Stroboscope

If for some reason the ignition setting has been
completely lost a basic static check and prelimi-
nary setting as detailed in preceding pages, must
be made in order to facilitate engine starting for
the strobe check.

To proceed, remove the large inspection cover
in the primary chaincase cover to expose the

generator rotor, at the bottom of the aperture
a pointer is pressed into a boss (on 1967/8
models only). Connect the strobelight to the
battery or any suitable 6 volt or 12 volt
battery and attach the high-tension lead to the
right-hand spark plug. Start the machine and
direct the light on to the generator rotor. If the
ignition timing is correct, the pointer and the
mark on the rotor will line-up when the engine
is revved up to 2,400 r.p.m.
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DESCRIPTION

All but one of the 500 c.c. (AS0) and 650 c.c.
(A65) models are fitted with the Anial monobloc,
the only variation being on the A65 Spitfire
Mk. 11 Special models which have twin G.P.2
carburetters. This only applies to 1966/7
models, all 1968 models are fitted with Amal
concentric carburetters.

The monobloc carburetters both single and
twin are as Fig. C.1 except that the twin carbu-
retters now have the float chambers lett or right-
hand providing access to the throttle stops and
ptlot air screws.

The model ASS Spitfire MK. It Special is fitted
with two TI0G.P.2 carburctiers using a single
remote float chamber.

The carburetter, because of its jets and choke
bore, proportions and atomises just the right
amount of petrol with the air that is drawn into
the engine and provides a highly inflammable
mixture which is ultimately burnt inside the
cylinder head, hence the term ‘“‘combustion
chamber.”

The float chamber maintains a constant level
of fuel at the jets and incerporates a valve which
cuts off the supply when the engine stops.

The throttle, being operated from the handle-
bar twist grip, controls the volume of mixture
and therefore the power.

At tick-over the mixture supply is from the
pilot jet system, then as the throttle is opened
via the pilot by-pass, the mixture is augmented
from the main jet, the earlier stages of which
action is controlled by the needle in the needle
jet.

The pilot system is supplied by a jet which is
detachable for cleaning purposes and which,
when assembled in the carburetter body, is sealed
by a cover nut.

The carburetter also has a separately operated
mixture control known as an air valve, for use
when starting from cold, and until the engine is
thoroughly warm. This control partially blocks
the passage of air through the main choke and
is operated from the handlebar.

The design of the carburetter is such that it
provides quite simple and eftective tuning facili-
ties.

The main jet does not spray directly into the
mixing chamber. but discharges through the
needle jet into the primary air chamber. and goes
from there as a rich petrol/aic mixture through
the primary air choke, into the main air choke.
This primary air choke has a compensating
action in conjunction with bleed holes in the
needle jet, which serve the double purpose of
compensating the mixture from the needle jet
and allowing the tue! to provide a well outside
and around the needle jet, which is available for
snap acceleration.

DISMANTLING AND  REASSEMBLING
THE MONOBLOC CARBURETTER

After removing the carburetter from the cylinder
as described on page B.5 the procedure for dis-
mantling is the same whether for single or twin
except that twin carburetter air cables are con-
nected to a junction box. Removal of the cable
nipples from the junction box is quite simple and
straight forward after the single cables have been
disconnected from the lever.

First remove the throttle and air slides from
the body by unscrewing the mixing chamber top
cap, then withdraw the slides and throttle needle.

Remove the needle retaining spring clip, com-
press the slide return spring, then push the cable
nipple down and out of the slide.
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To release the air slide, compress the spring
and slip the nipple out of the bottom of the slide.

Unscrew three slotted screws and withdraw the
float chamber cover and remove the float spindle
bush, the float, then withdraw the triangular
section float needle.

Unscrew the banjo bolt which secures the luel
pipe banjo connector to the float needle seating
block and withdraw the banjo, filter and junction
washers. Unscrew the needle seating block. Un-
screw the tickler body then withdraw the tickler
and spring.

Remove the air screw and throttle stop screw,
then the main jet cover nut from the bottom of
the body. Unscrew the main jet, main jet holder
and nezdle jet. To release the jet block re-insert
the main jet holder, until a few threads are
engaged then tap it with a hide-mallet. This will
release the jet block through the carburetter body.

Unscrew the pilot jet cover, and unscrew the
pilot jet. All that remains to be removed then is
the hexagonal locating peg, the end of which can
be seen protruding within the mixing chamber.

Thoroughly clean all parts in petrol (gasoline).
Deposits on the carburetter body are best re-
moved by a light grade wire brush. Itisadvisable
to wash the parts several times each in a clean
quantity of petrol, to avoid particles of dirt re-
maining. Allow the parts to drain, preferably
using a jet of compressed air from such as a hand
pump to ensure that all holes and drillings are
frce from blockage.

Inspect the component parts for wear and
check that the jets are in accordance with the
recommended sizes given in General Data.

Apart from one or two points that are men-
tioned below, reassembly is a reversal of the
above instructions, referring to Fig. C.1 for
guidance.

Do not replace any fibre washer that looks un-
serviceable. It is advisable to purchase replace-
ment washers before removing the carburetter.

When replacing the jet block, ensurc that the
fibre washer is in position; align the location
slot in the jet block with the lecating peg in the
carburetter housing and drive the block home.

Finally. note that the float spindle bush fits on
the outside end of the spindle. and that the float
pressuie pad is uppermost so that the float needle
rests on it

INSPECTING THE CARBURETTER
COMPONENTS

The parts liable to show wear after considerable
milcage ace the throttle valve slide, mixing cham-
ber and the air shde.

(1) TInspect the throttle valve slide for excessive
scoring to the front area and check the extent
of wear on the rear slide face. If wear is
apparent the slide should be rencwedt In
this case. be sure to replace the slide with
the correct degree of cut-away (see General
Data).

(2) Examinc the air valve for excessive wear and
check that it is not actually worn through at
any part. Check the fit of the air valve in the
jet block. Ensure that the air valve spring is
serviceable by inspecting the coils for wear
(see page GD.6).

(3) TInspect the throttle return spring for effici-
ency and check that it has not lost compres-
sive strength by measuring its length and
comparing it to the figure given in page
G.D.6.

(4) Check the needle jet for wear or possible
scoring and carefully examine the tapered
end of the needle for similar signs.

(3) Examine the float needle for efficiency by
inserting it into the inverted float needle seat-
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ing block, pouring a small amount of petrol
(gasolinc) into the aperture surrounding the
needle and checking it for leakage.

(6) Ensure that the float does not leak by shak-
ing it to see it contains any fuel. Do not
attempt to repair a damaged float. A new
one can be purchased for a small cost.

(7) Check the petrol filter. which fits over the
needle seating block, for any possible dam-
age to the mesh. Ensure that the filter has
not parted from its supporting structure,
thus enabling the petrol (asoline) to by-pass
it unfiltered.

HINTS AND TIPS

Cable Controls

See that there is a minimum of backlash when
the controls are set back and that any movement
of the handlebar does not cause the throttle to
open; this is done by the adjusters on the top of
the carburetter. See that the throttle shuts down
freely.

Petro! Feed

All models are fitted with a filter gauze at the
inlet to the float chamber. To remove the filter
eauze unscrew the banjo bolt. the banjo can then
be removed and the filter gauze withdrawn from
the needle seating.

Ensure that the filter gauze is undamaged and
free from all foreign matter. To check fuel flow,
before replacing the banjo, turn on petrol tap
momentarily and see that fuel gushes out.

Flooding

May be due to a worn needle or a leaky float,
but is more likely due to impurities (grit, fluff,
etc.) in the tank, so clean out the float chamber
periodically till the trouble ceases. If the trouble
persists. the tank must be drained and swilled out.

On model AGS5 Spitfire Mk. I Special, fitted
with a single remote float chamber, flooding may
also be caused by incorrect setting of the float

chamber height in relation to the carburetters
(see page C.21 for details of adjustment).

Fixing Carburetter and Air Leaks

Erratic slow running is often caused by air leaks,
so verify there are none at the point of attach-
ment to the cylinder or inlet pipe, check by means
of an oilcan and eliminate by new washers and
the equal tightening up of flange nuts. On later
models a sealing ring is fitted into the attachment
flange of the carburetter. In old machines look
out for air leaks caused by o worn throttle or
worn inlet valve guides.

Banging in Fxhaust

Mauy be caused by too weak a pilot mivture when
the throttle is closed or nearly closed, also it may
be caused by too rich a pilot mixture and an air
leak in the exhaust system: the reason in either
case is thut the nuxture has not fired in the
cylinder and has fired in the hot silencer. It the
banging happens when the throttle is fairly wide
open the trouble will be ignition. not carburatton.

Bad Petrol Consumption

Which cannot be corrected by normaladjustment,
may be due to flooding, caused by impurities
from the petrol tank lodging on the float needle
seat so preventing its valve from closing.

It may also be caused by a worn float needle
valve. High consumption will be apparent it the
needle jet has worn: it may be remedied or im-
proved by lowering the needle in the throttie.
but if it cannot be—then the only remedy is to

gct a new needle jet.

There are many other causes of high fuel con-
sumption not connected with the carburetter.

Air Filters

These may aftect the jet setting. If a carburetter
is set with an air filter and the engine is run with-
out, take care not to overheat the engine due to
too weak a mixture; testing with the air valve
will indicate it a larger main jet and higher needle
position are required. '
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I'ftect of Altitude on Carburetter
Increased altitude tends to produce a rich mix-
ture. The greater the altitude. the smaller the
main jet required. Carburetters ex-works are scl
suitable for altitudes up to 3.000 feet approni-
mately. Carburetters used constantly at altitudes
3.000 to 6.000 feet should have a reduction in
main jet size of 30, . and thereafter for every
3.000 feet in excess of 6.000 feet altitude further
reductions of 49, should be made,

No adjustment can compensate for lost power

due to ranlicd air.

REASSEMBLING  THE CARBUREFTTER
(sce page C.d4)

TRACING FAULTS

There are two possible faults in carburation,
cither richness or weakness of mixture.

Indications of Richness
Black smoke in exhaust.
Petrol spraying out of carburetter.
Four-strokes. cight-stroking.
Two-strokes. four-stroking.
Heavy, lumpy running.

Sparking plug sooty.

Indications of Weakness
Spitting back in carburetter.
Erratic slow-running.

Overheating.

Engine goes better if: throttle is not wide open
or air valve is partially closed.

If richness or weakness is present check if

caused by:—

(1) Petrol feed—check that jets and passages
are clear, that filter gauze in float chamber
banjo connection is not choked with foreign
matter, and that there is ample flow of fuel.
Check there is no flooding.

(2) Air leaks—at tie connection to the engine
or due to leaky inlet valve stems.

(3} Deiective or worn parts—such as a loose
fitting throttle valve. worn needie jet, loose
jets.

() Air cleaner choked up.
(3) An air cleaner having been removed.

(¢) Incorrect setting of float chamber height in
relation to carburetters —see page C.24.
(miodet AGS Spitlire MU Special only).

(7} Removal of the silencer or running with «
stiaight-through pive. this requires o richer

serting.

Having verified the correctness of fuel feed and
that theie are no arr leaks. check over ignition,
valve operation and timing. Fow test to see il
mixtures are rich or weak., This is done by
partially closing the air valve. and if engine runs
better weakness is indicated. but il engine runs
wors2 richness is indicated.

To reniedy, proceed as follows:—-

To Cure Richness
Position 1. Fit smaller main jet.
Position 2. Screw out pilot air adjusting screw.
Position 3. Fit a throttle with larger cut-away
(paragraph E. page C.7).
Position 4. Lower needle one or two grooves
(paragraph D. page C.7).

To Cure Weakness

Position I.  Fit larger main jet.

Position 2. Screw pilot air adjusting screw in.

Position 3. Fita throttle with smaller cut-away
(paragraph E, page C.7).

Position 4. Raise needle one or two grooves
(paragraph D, page C.7).

Note:—It is not correct to cure a rich mixture
at half-throttle by fitting a smaller jet because
the main jet may be correct for power at full
throttle: the proper thing to do is to lower the
needle.
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VARIABLE SETTINGS AND PARTS

Figure C.2 is o three-section diagram of the car-
buretier showing the throttle adjusting screw (A),
and the pilot uiv adjusting screw (B).

(A) Throttle Adjusiing Screw

Set this screw to hold the throtle open
sufficiently to keep thic engine running when the
fwist grip is shut off.,

{B) Pilot Air Adjusting Screw

This screw requlates the strength of the
mixture for “idline™ and for the initial opening
ol the throttle. The screw controls the depres-
sion en the pilot jei by metering the amount of
air that mixes with the petrol.

Fig. C.2.

(C) DMain Jet

The main jet controls the petrol supply
when the throttle is more than three-quarters
open, but at smaller throttle openings although
the supply of fuel goes through the main jet, the
amount is diminished by the metering effect of
the needle in the needle jet.

lzach jet is calibrated and numbered so that its
exact discharge is known and two jets of the
same number are alike. Never ream out a jet,
gei unother of the right size. The bicger the
number the bigger the jet.

To remove the main jet unscrew the main jet
cover, the exposed main jet can then be un-
screwad from the jed helder.

(D) Needle and Needle Jet (Fic. C.1

The needle is attached to the throttic valve
and being taper—either allows niere or less petrol
to pass through the needle jet as the throttle i
opened or closed throughout the range, except
when idling or nearly full throttle. The taper
needle position in relation to the throttle open-
ing can be set according to the mivture required
by fixing it to the throttle valve with the jet needle
clip in acertain groove, thus either raising or
fowering it. Raising the needle richens the mix-
ture and lowering it weakens (he nrixture ot
throttle epenings from quarter- to three-quarters
open.

(L)  Throttle Valve Cut-away

The atmosphetic side of the throttlz is cut
away to influence the depression on the main
fuel supply and thus gives a mcans of tuning
between the pilot and necdle jet range of throttle
opening. The amount of cut-away is recorded
by a number marked on the throttle valve, viz.
376/3 means throttle valve type 376 with No. 3
cut-away: larger cut-aways. say 4 and 5, give
weaker mixtures and 2 a richer mixture.

(F) Air Valve 7

Is used only for starting and running when
cold, and for experimenting with, otherwise run
with it wide open.

(G) Tickler

A small plunger spring-loaded, in the float
chamber wall. When pressed down on the float.
the needle valve is allowed to open and so “food-
ing” is achieved. Flooding temporarily enriches
the mixture until the level of the petrol subsides
to normal. This valve is operated on some models
through a metal strip immediately in front of the

left sidecover.
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SEQUENCE OF TUNING

FiG. C.3.

TUNE UP IN THE FOLLOWING ORDER

NOTE:—-The carburetter is automatic throughout
the throttle range—the air valve should always
be wide open except when used for starting or
until the engine has warmed up. We assume
normal petrols are used.

Read remarks on pages C.6-7 for cach tuning
device and get the motor going perfectly on a
quiet road with a slight up gradient so that on
test the engine is pulling.

Ist  Main jet with throttle in position 1. Fig.
C.3. If at full throttle the engine runs “heavily™
the main jet is too large. If at full throttic by
slightly closing the throttle or air valve the engine
seems to have better power, the main jet is too
small.

With a correct sized main jet the engine at full
throttle should run evenly and regularly with
maxinmum power.

If testing for speed work ensure that the main
jet size is sufficient for the mixture (o be rich
enough to keep the engine cool, and to verify
this examine the sparking plug after taking a fast
run, declutching and stopping the engine quickly.
If the plug body at its end has a cool appearance
the mixture 1s correct: it sooty. the mixture is
rich: if. however there are signs of intense heat,
the plug being very white in appearance, the
mizture is too weak and a larger main jet is
necessary.

2nd  Pilot jet (Fig. C.3) with throttle in posi-
tions 2 and 5. With engine idling too fast with
the twist grip shut off and the throttle shut down
on to the throttle adjusting screw, and ignition
set for best slow-running: (1) screw out throttle
adjusting screw until the engine runs slower and
begins to falter. then screw pilot air adjusting
screw in or out, to make engine run regularly
and faster. (2) now gently lower the throttle ad-
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justing screw until the engine runs slower and
Jjust begins to falter, adjust the pilot ir adjusting
screw to get best slow-running, if this sccond
adjustment leaves the engine running too fast,
go over the job again a third time.

3rd Throttle cut-away with throttl: in position
3 (Fig. C.3). If, as you take off from the idling
position, there is objectionable spitting from the
carburetter, slightly richen the pilot mixture by
screwing in the air screw. H this is not effective,
screw it back again, and {it a throttle with a
smaller cut-away. It the engine jerks under foad
at this throttle position and there is no spitting,
either the jet needle i1s much too high or a larger
throttle cut-away is required to cure richness.

4th  Needle with throttle in position 4 (Fig. C.3).
The needle controls a wide range of throttle open-
g and also the acceleration. Try the needle in
as low a position as possible, viz. with the clip
ina groove as near the top as possible; itaccelera-
tion is poor and with air valve partially closed
the results are better, raise the necedle by two
grooves; if very much better try lowering the
necdle by one groove and leave it where it is best.
If mixture is still too rich with clip in groove
No. 1 necarest the top, the needle jet probably
wants replacement because of wear. If the needle
itself has had several years’ use replace it also.

5th Finally, go over the idling again for final
touches.

TUNING TWIN CARBURETTERS

First of all, slacken the throttle stop screws and
put the twist grip into the shut off position to
allow the throttles to shut off. There should be
a slight back-lash in the cables which can be
obtained, if necessary, by screwing in the cable
adjusting screws on the top of the carburetter.
Then with the handlebars in the normal position
and with the throttles closed, adjust the cable
adjusting screws so that on the slightest opening
of the twist grip, both throttles begin to open
simultaneously.

To set the carburetters, follow the procedure
as given on previous pages and bear in mind these
“hints™, which may be uscful: main jet sizes are
of course selected by checking the effect of the
mixture on the sparking plugs after taking a run
at full throttle over a stiaight picce of road; the
smatlest pair of jets that give the best maximum
speed are usually correct provided that the plugs
do not show any signs of excessive heat. It might
be that for really critical tuning, one carburetter
might require a shghtly ditferent jet size from the
other. For slow-running, set the twist grip to
make the engine run slowly but just faster than
a “tick-over™; then gently screw in the throttle
stops to just hold the throttles in that position,
and return the twist grip into the shut position,
leaving the engine running on the throttle stops.
Set cach carburetter according to operation 2,
on previous page.

Regarding the setting of the pilot a fairly satis-
factory method is to detach one sparking plug
lead, and set the pilot air adjusting screw on the
other cylinder, as a single unit, and then reverse
the process to the other cylinder. It may be
found that when both leads arc connected to the
sparking plugs, the engine runs slightly quicker
than desirable, in which case, a slight re-adjust-
ment of the throttle stop screws will put this
right. It is essential that the speed of idling on
both cylinders is approximately the same, as this
will either make or mar the smoothness of the
get-away on the initial opening of the throttle.

It is essential with twin carburctters that the
throttle slides are a good fit in the bodies and
also that there is no suspicion of air leaks at
either of the flange attachments to the cylinder.

The lower end of the throttle range, is always
more difficult to set and one can only take extra
care to make quite sure that the control cables
are perfectly adjusted, without any excessive
back-lash or difference in the amount of back-
lash between one carburetter and another; other-~
wise one throttle slide will be out of phase with
the other, and so resulting in lumpy running.
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AMAIL CONCENTRIC CARBURETTER
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Fig. C4. Carburetter exploded.
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To check the opening of the throttles simul-
taneously, shut the twist grip back so that the
throttles are resting on the throttle stop screws
in their final position of adjustment; then insert
the fingers into the air intakes and press them on
the throttles and ask a friend to gently open the
twist grip and feel that the throttles lift off their
stops at the same time.

DISMANTLING AND REBUILDING
THE CONCENTRIC CARBURETTER

Unscrew the air filter, release the two fixing nuts
and withdraw the carburetter from its mounting
studs; it will not be necessary to detach the cable
from the twist grip.

Take out the two Phillips-head fixing screws
and remove the carburetter top cover complete
with throttle valve assembly. Compress the
throttle spring and remove the needle clip to
release the needle. Whilst still compressing the
spring, push the cable downwards to release the
nipple from its location in the valve. Take care
not to lose the needle clip when taking off the
spring and top cover.

Unscrew the “banjo” bolt which secures the
fuel pipe “banjo’ connector to the float needle
scating block and withdraw the nylon filter.

The float chamber is secured to the base of
the mixing chamber by two screws with spring
washers. On removal, it will be noted that the
float spindle is a press-fit into the chamber body
and that the needle is retained in position by the
rear forked end of the float.

The pilot jet, needle jet and main jet (with
holder) can now be unscrewed from the mixing
chamber base.

Take out the throttle stop adjusting and pilot
air adjusting screws and ensure that the small
rubber O-ring on each screw is in good condition
before replacing.

The float chamber tickler (or primer) consists
of a spring and plunger, splayed at one end to
retain it in the mixing chamber. This item should
not be subjected to a great deal of wear and is
therefore unlikely to require replacement.

Having dismantled the carburetter, carefully
clean all parts in petrol (gasoline). Hard deposits
on the carburetter body are best removed with a
light grade wire brush. After washing the paris
in clean petrol, allow to dry and ensure that all
holes or small drillings are free from dirt. A hand
pump is ideal for “*blowing through” any block-
ages in the drillings. Inspect the component parts
for wear and check that the jets are in accordance
with the recommended sizes given in General
Data.

Reassembly is simply a reversal of the above
instructions but remember to replace any gaskets
or O-rings that appear unserviceable. Refer to
Fig. C.4 for guidance.
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VARIABLE SETTINGS AND PARTS

The following paragraphs have reference letters
for guidance and should be read in conjunction
with the sectioned diagram (Fig. C.5) indicating
the variable parts.

(A) Throttle Adjusting Screw

Set this screw to hold the throttle open
sufficiently to keep the engine running when the
twist grip is shut off.

(B) Pilot Air Adjusting Screw

This screw regulates the strength of the
pilot mixture for “'idling’” and for the intial open-
ing of the throttle. The screw controls the depres-
sion on the pilot jet by metering the amount of
air that mixes with the petrol.

(C) Main Jet

The main jet controls the petrol supply
when the throttle is-more than three-quarters
open, but at smaller throttle openings although
the supply of fuel goes through the main jet, the
amount is diminished by the metering effect of
the needle in the needle jet.

Each jet is calibrated and numbered so that its
exact discharge is known and two jets of the same
number are alike. Never ream out a jet, get
another of the right size. The bigger the number
the bigger the jet.

To gain access to the main jet the float cham-
ber must first be removed (two screws). The
main jet can now be unscrewed from its holder
in the mixing chamber base.

(D) Needle and Needle Jet

The needle is attached to the throttle valve
and being taper—either allows more or less petrol
to pass through the needle jet as the throttle i3
opened or closed throughout the range, except
when idling or nearly full throttle. The taper
needle position in relation to the throttle opzn-
ing can be set according to the mixture required
by fixing it to the throttle valve with the jet needlz
clip in 4 certain groove, thus cither raising or
lowering it. Raising the needle richens the mix-

ture and lowering it weakens the mixture at
throttle openings from quarter- to threc quarters
open.

GENERAL OPERATION (G.P.2.)

Design Features

The G.P.2 carburetter has been designed with a
view to obtaining the maximum possible power
from the engine, at the same time maintaining a
progressive and consistent acceleration through-
out the throttle range.

This has been achieved by embracing the mster-
ing needle (11) within the confines of the throttle
valve itself (23) which, although leaving an un-
restricted bore at full throttle, also leaves a very
short tract for the mixture to traverse from the
needle jet (1) to the choke.

The G.P.2 carburetter, as distinct from the
G.P. carburetter, now carries an additional feat-
ure, inasmuch as the pilot adjuster screw (27)
now controls the volume of air and the petrol
is metered through a detachable pilot jet (24),
giving much more flexible tuning over the pilot
range and at the same time this arrangement has
been so designed that the carburetter can be used
at an increased downdraught angle and if neces-
sary, completely downdraught.

Resulting from these points of design it will
be found that in conjunction with the maximum
power obtainable, a much smoother throttle
control is possible at the lower r.p.m. which has

the result where megaphone exhausts are used, - 7

of allowing a cleaner entry on to the megaphone
than was previously possible.

Choke Bore Diameters

Except in the maximum choke sizes of the four
types of G.P.2 instruments, it will be found that
the effective choke diameter of the mixing cham-
ber is on the engine side of the throttle slide {23),
between it and the outlet of the carburetter, and
not in the centre of the choke adaptor (22
might be expected. Therefore, in referring to the
choke size of a G.P.2 carburetter, it is this
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smallest diameter in the mixing chamber which
is of moment.

Naturally, when deciding on the choke size of
aracing carburetter, the peak r.p.m. of the engine
is the main controlling factor in conjunction, of
course, with the inlet port diameter on the engine
in question.

Fitting

Regarding fitting the carburetter, although we
are often asked what is the correct distance
between the inlet valve centre line and the centre
of the carburetter mixing chamber, this is not a
figure which can be laid down in hard and fast
manner, a, it varies enormously from one engine
to another. Broadly speaking, u distance of
between 7 in. to 9 in. probably represents a fair
mean dimension.

Flange fitting is standardised with the G.P.
carburetter to eliminate as much as possible the
worry of air leaks which may persist with clip
fitting instruments.

Float Chambers

The float chamber recommended and normally
fitted to the current G.P.2 carburetter is a
remotely mounted type 510 and is of bottom
feed design incorporating a lever type operated
float.

Petrol Level

The petrol level in the type 510 float chamber is
.640 in. below the cover joint and is marked with
a raised line on the outside of the body. In posi-
tioning the float chamber this line should be on
a level with the lowest point of the circular scribe
mark on the air jet plug (3).

Locking Devices

A spring blade locking device (18) held in place
by the air tube lock ring (19) engages with serra-
tions on the mixing chamber cap (16), which
positively prevents unscrewing due to vibration.
The jet plug (20), banjo bolt (43), plug screw (42),
jet block holding screws (13), float chamber cover
screws (46), and the float/hinge spindle head (not
illustrated) are diilled to enable them to be lock-

wired up.

Tuning (General)

The tuning sequence of the G.P.2 carburetter
follows the well established Amal principles.
inasmuch as there is a main jet (15) controlling
the fuel supply at full throttle. a needle jet (1).
the emission from which is controlled by the
position of a taper needle (11), and at the lower
throttle openings by the cut-away of the throttle
valve (23), a detachable pilot jet (24) and 2 pilot
air adjusting screw (27) controlling the mixture
strength for idling; an air jet (2) controls the
amount of air which primarily atomises the fuel
as it comes out of the needle jet (1) before going
into the spray tube (12) and thence to the heart
of the choke.

This latter air jet (2) is a form of depression
control for the muain jet and from normal ex-
periences would appear to require a .1 in. dia.
air jet for chokes of up to 1%; in. and .125 in.
dia. for choke sizes in cxcess of this figure.

Normally speaking, this air jet would be fitted
by the factory when the carburetter was supplicd
and would not be considered 2t likely component
to change, but remembering that the main jet
depression can be increased by fitting a smaller
air jet, it may sometimes, for special purpose
tuning, be found anasset to try a Larger or smaller
air jet.

The needie control covers a range of the
throttle opening from about one-third throttle
up to seven-cighths throttle opening. The needie
grooves in the G.P. ncedle will be found to
number five instead of seven as previously on the
T.T. instruments, due to the luct that the needle
control of the G.P. carburetter is rather more
sensitive than on other types. Two types of
needle (11) are available, a standard taper needle
and a much weaker taper needle.

The standard taper needle is known as the
G.P. needle: the weaker taper needle is known
as the G.P.6 needle.
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The weaker needle is usually fitted except where
alcohol fuel is concerned.

Main Jet

Always bear in mind, that whatever the type of
needle used, or the position in which it is fitted.
there will be no affectation of the main jet (15).
This should be arrived at by fitting the jet which
gives the best possible power on the bench or, on
the other hand. the highest possible r.p.m. on the
road. and once this has been obtained. under no
circumstances should it be altered.

The main jet (15) can be very readily removed
by taking off the hexagon cap (20) 4t the base of
the carburetter mixing chamber. The jet size is
marked on the side of these jets, and represents
the flow in c.c. per minute on Amal calibrating
machines. These jets are made in 10 c.c. incre-
ments. that is, for instance—250, 260, 270, etc.
-—up to and including 600, when, after this,
20 c.c. increments become standard up to 1,000.
Over 1.000 increments are of 100 c.c.

For rough guidance, therefore, the following
jet sizes should be approximately correct for the
choke sizes in question:—

using 80 octanc or petrol benzol fuel

10 G.P., 1/, in. choke—jet 210
10 G.P.. 145 in. choke—jet 260

with of course, the intermediary choke sizes,
using a proportionate sized jet.

The rest of the throttle range should then be
dealt with absolutely individually in steps by
means of the needle adjustment, throttle valve
cut-away alteration and pilot adjustment, with a
possible check on the air jet fitted.

The throttle valve (23) which surrounds the
choke adaptor (22) in the carburetter, controls

with its leading edge the velocity of air entering
the throttle bore and consequently the depres-
sion on the spray tube at lower throttle openings
with a diminishing effect up to point where the
cut-away disappears from the cross bore.

The trailing edge of the throttle valve, of
course, controls the volume of mixture passing
to the engine.

These throttle valves can be supplied with
vatious cut-aways from No. 3 up to No. 8, each
number varying in its cut-away on the air intake
side by 75 in. Low numbers provide richer mix-
ture than high numbers.

The needle jet (1), which is of stainless steel to
prevent wear, has been found for best all-round
usage on petrol or petrol benzol to require a
diameter of .107 in. for choke sizes in the type
T.15.G.P.2 range, over this a needle jet of .109 in.
diameter is necessary. For alcohol fuel, of course,
larger needle jets are necessary.

Pilot System

This gives a supply of metered fuel through a
detachable pilot jet (24), which mixes with air
regulated by the pilot air adjusting screw (27)
and passes into the mixing chamber through a
small hole on the engine side of the throttle shide.

Compensation on this G.P.2 carburetter is
obtained through the medium of the primary air
which pas.es through a slot (4) in the mixing
chamber and then, via the air jet (2) previously
mentioned, atomises the liquid fuel passing from
the needle jet (1).

As the engine supply increases or decreases at
a given throttle opening with a varying load, so
compensation will take place.
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KEY TO SECTIONED

Mixing Chamber

I. Needle jet.

2. Air jet.

3. Air jet plug.

4. Primary air slot.

5. Air valve cable adjuster locknut.
6. Air valve cable adjuster.

7. Throttle cable adjuster.

8. Throttle cable adjuster Jocknut.
9. Needle clip.
10. Needle clip retaining screw.
11. Metering needle.
12. Spray tube.
13. Choke adaptor retaining screws.
14. Petrol inlet banjo.
15. Main jet.
16. Mixing chamber cap.
17. Throttle valve return spring.
18. Mixing chamber cap lock-spring.
19. Atr tube lock ring.

ILLUSTRATION

20. Jet plug.

21. Jet holder.

22. Choke adaptor.

23. Throttle valve.

24. Pilot jet.

25. Pilot jet cover nut.

26. Pilot jet cover nut washer.
27. Pilot air adjusting screw.
28. Pilot air adjuster locknut.

Float Chamber
40. Petrol outlet connection.
41. Float and hinge.
42, Plug screw.
43. Petrol inlet banjo bolt.
44, Petrol inlet banjo.
45. Float needle.
46. Float chamber cover screws.
47. Tickler.

TUNING SEQUENCE

To get carburation for any stated fuel when the

choke bore is correct for the peak revs of the

engine and the correct needle jet for the fuel to

be used, the procedure is simple. Start off with

an assumed sctting, and then tune as follows.

There are four phases:—

(1) Main jet for power at full throttle;

(2) Pilot air adjuster for idling;

(3) Throttle cut-away for “take off” from the
pilot jet;

(4) Needle position forsnappy mixtureatquarter
to three-quarter throttle; then final idling
adjustment of the pilot jet.

Always tune in this order, then any alteration
will not upset a correct phase.

Sequence of Tuning

(1) Main jet size. -
(2) Pilot adjustment.

(3) Throttle valve cut-aw.

(4) Needle position.

(1) Main Jet Size

This should be determined first: the smallest
jet which gives the greatest maximum speed
should be selected, keeping in mind the safen
factor for cooling. (The air lever should be fully
open during these tests.)

(2) Pilot Adjustment

Before attempting to set the pilot air adjuster
the engine should be at its normal running
temperature, otherwise a faulty adjustment is
possible, which will upset the correct selection
of the throttle valve. The pilot air adjuster is
rotated clockwise to richen the mixture and anti-
clockwise to weaken it. Adjust this very gradu-
ally until a satisfactory tick-over is obtained.
then reset locknut but take care that the achieve-
ment of too slow a tick-over—that is, slower
than is actually necessary-—does not lead to a
“spot” which may cause stalling when the
throttle is very slightly open.
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() Throttle Cut-away

Having set the pilot air adjuster. open up the
throttle progressively and note positions where.
it at all. the exhaust note becomes irregular. If
this is noticed. leave the throttle open at this
position and close the air lever slightly: this will
indicate whether the spot is rich or weak. If it
15 rich spot. fit a throttle valve with more
cut-away on the atr intake side (or vice versa if
weith).

(4) Jet Needle Position

Tuning sequence 2 and 3 will atlect carburation
up to somewhere over one-quarter throttle, after
which the jet needle, which is suspended from
the throttle valve. comes into action and when
the throttle is opened further and tests are again
made for rich or weak spots. as previously out-
fined. the needle can be raised to richen or
lowered to weaken the mixture. whichever may
be found nccessary.  With these adjustments
correcthy made. and the main jet size settled, a
perlectly progiessive mixture will be obtainable
from tick-over to full throttle. The jet needles
are interchangeable in 10G.P.2 carburetters.

ALCOHOL. FUELS

Concerning alcohol fuels. the G.P.2 1ange of car-
burctters function perfectly satisfactorily on any
aleohol blend up to and including straight meth-
anel. Tewill be necessary to fita (125 in. diameter
needle jet (1) for any alcohol content over 50 .
With this Jarger needle jet a standard taper
needle (T should be used. which means for the
type 10G.P.2 « needle marked G.P. is required.
An approximately correct needle po.ition will be
No. 4 that is: the fourth groove from the top of
the needle.

Regarding main jet sizes, these have to be in-
creased in the following propottions, taking the
basic size as that used for 80 octane fuel or petrol
benzol.

STRAIGHT METHANOL—increase the basic jet
size by 150°,,.

J.A.P. RACING FukL—increase the basic jet
size by 150%;.

Esso No. I FueL—increase the basic jet size
by 150%,.

Esso No. 2 Fure—-increase the basic jet size
by 120°,.

Esso No. 3 Furt—increase the basic jet size
by 130%.

Suett. A-M.M. FueL—increase the basic jet
size by 1509;.

Sucie A.M.1 FueL—increase the basic jet size
by 1409;. -

SHeLt. A.M.8 FuEL—-increase the basic jet size
by 1209;.

SHELL A.M.9 FuUEL—increase the basic jet size
by 100%.

SHELL A.M.12 FutL—increase the basic jet
size by 50%.

Note:—-When calculating the jet size on the
basis of the jet size used for petrol/benzol mix-
tures—the per cent increase must be added to
the original jet size and the total is the new size
to be used for the particular fuel. Example: if a
jet No. 300 was used for petrol/benzol and it was
decided to change over to methanol, which
requires an increase of 150% adding to the
original jet size 300.

% increase  original jet size original

Calculate this way:

-+ jet size

150 »~ 300
namely
100

100

+ 300 = 450 + 300 = 750
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The answer is, use main jet 750 and the
appropriate needle-jet for alcohol fuels as given
in a paragraph above.

When using alcohol mixtures, the alcohol
content of which is not exactly known, “trial and
error” will be necessary in finding the correct jet
size, in which case it should be remembered that
although quite an excessively over-rich mixture
can be used on alcoho!, the slightest weakness
will result in trouble. Theretore. always err on
the rich side tor the start of the “trial and error”
tests. On the other hand, if the exact composi-

tion of the fusl should be known and you get in
touch with the Techanical Department, Amal
Lid., Holdford Road, Witton, Birmingham 6,
they will be able to give you a fairly close approxi-
mation of the jet size required for the alcohoi
nmixture in question.

Normally. when changing over from petrol to
aleohol on the G.P. range of instruments, no
alteration will be necessary to the air jets fitted.

ALCOHOL FUELS MUST NOT BE USED
IN FIBRE-GLASS FUEL TANKS.



C20

CARBURETTER A5065

G.P.2 REMOTE FLOAT CHAMBER AND MOUNTING

Fic. C.8.

Removing Remote Float Chamber

Turn off the petrol supply at both taps and
protect the crankcase from petrol with a suitable
piece of rag.

Take out the jet holders from below each car-
buretter by unscrewing the larger of the two nuts
below the “*banjo™ unions.

Disconnect the “"banjo™ union at front base of
float chamber and move supply pipes clear.

Remove the locknut from the recess in the float
chamber mounting and release the fixing stud
adaptor.

The float chamber is now free and can be with-
drawn complete with small petrol pipes. “*banjo”
unions and fixing stud with adaptor.

Reassembly is simply a reversal of the above
procedure.

It will be noted that the setting of the float
chamber height is not disturbed when using this
method for removal. If, however, the float cham-
ber fixing stud nuts were loosened or removed,
the correct setting must be obtained as follows.

Adjust the fixing stud top nut so that the float
chamber level line is brought horizontal with the
base of the circular groove on the carby retter air
jet plug (see Fig. C.9, page C.21). '

Hold this setting and tighten the locknut on to
base of adaptor.
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FLOAT CHAMBER SETTING (sce page C.20)

|
LINE TO BE LEVEL
WITH BASE OFCIRCLE

Fic. C.9.
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FRAME ALIGNMENT

| DIA.
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Fic. D.2.

~—2

HOLE TO BE GOOD
SLIDING FIT ON BAR

8 > f

Steering head mandrel.

ONE OFF MILD STEEL BAR.

N

24 IN.

I IN. TO SUIT BLOCKS.

TWO OFF MILD STEEL BLOCKS.

The . uily satisfactory way of checking the A50/65
frame for alignment is on an engineers setting-
out table. The drawing on page D.2 will help in
checking the basic dimensions.

In addition to the table which should be ap-
proximately 5 feet by 3 feet the following equip-
ment will also be necessary.

One mandrel and two blocks as in Fig. D.2.

One mandrel or bar for swinging arm pivot
13/16 in. diameter by 12 in.

One large set-square.

One 18 in. vernier height gauge or large scrib-
ing block.

One pair of large “V" blocks and several
adjustable height jacks.
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FRAML

ALIGNMENT

FiG. D4

If a scribing block is used then an 18 in. steel rule
will also be required. The mandrels must be
straight and round, otherwise measurements will
be affected. The basic set-up for checking is
shown in Fig. D.3, variations can of course be
used according to the facilities avatilable.

Place the mandrel and blocks in the steering
head and “V" blocks and position the blocks at
one end of the setting-out table.

Check the mandrel at each end to ensure that
it is parallel with the surface of the table.

Insert the 13/16 in. diameter mandrel through
swinging arm pivot holes.

Using jacks or packing pieces set the frame
horizontal to the table so that checks taken at
points (A) are the same.

If the frame has suffered damiage in an accident,
it may not be possible to set points (4) parallel
in which case points (B) can be used.

Showing bent top tube.

Sometimes if the muachine has sutfered a frontal
impact, the main tube will be parallel at points
(4) but will be bent as shown in Fig. D4, The
straight edge can be made quite casily from s
a piece of good quality hardbourd but. the check-
ing edge must be quite straight.

When sct parallel to the surface table the man
drel through the swinging arm pivot holes should
be vertical in all directions. this can be checked
using the set-squarce and internal calipers or
slip gauge between the mandiel and the square

The set-square should touch the upper and
lower tubes together at points (C)and (D) it the
frame is true and correctly set-up on the table.

To find the frame centre line take the height
of the main tube and subtract halt the diameter
of the tube. checks can then be taken of the
engine mounting lugs and other points of the
frame.

Etrors at any point should not exceed .- in.
(.75 mm.).
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CHAINGUARD

The chainguard used with quick-release type hubs
with the brake rod on the left-hand side, has only
the two upper screws in captive nuts and one bolt
in the rear lower position.

This bolt also retains the rear brake anchor
strap. with a distance piece between the strap and
the rear portion of the guard, and a self-locking
nut at the back of the guard.

To remove. take off the nut, bolt and distance
piece. and take out the two upper screws.

Replicement is simply the reversal of the re-
moval procedure.

SWINGING ARM REMOVAL

The swinging arm fork fits between two plates
welded to the frame and is retained in position

by the pivot spindle.

With the quick-release hubs which are fitted,
the brake rod is on the left-hand side of the frame
and the pedal is fitted to a separate spindle.

Remove the chainguard as described opposite.

Remove the rear chain from the chainwheel
after disconnecting the spring link.

Remove the rear wheel and chainwhee! as
detailed on pages F.8-10.

Remove the rear shock absorbers (page D.§).

Unscrew and remove the large 13/16 1n. B.S.C.
nut fitted to the right-hand end of the hollow
pivot spindle.

Remove the single -5 in. bolt and washer hold-
ing the pivot spindle anchor plate on the left-
hand side of the machine and pull out the spindle.

15%°

Fi1G. D.5.  Swinging arm dimensions.
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It may be necessary to move the small stop
light lever on the brake pedal to allow free
passage for the anchor plate.

If the spindle has corroded use a drift not more
than .805 in. diameter to drive the spindle out.

The swinging arm fork is now ready to be re-
moved, using a raw-hide mallet, tap the left-hand
side downwards and the right-hand side upwards
to release it from the plates.

Replacement is simply the reversal of removal
procedure but, do not lock the large 13/16 in.
B.S.C. nut until the shock absorbers have been
refitted otherwise difficulty may be experienced
in connecting both ends of the units.

To check the fork, the silent block bushes must

be in good condition or, be renewed.

Using the same mandrel that was used for the
swinging arm pivot on the frame, and the rear
wheel spindle, set the swinging armin V™ blocks
as shown in Fig. D.6. In this position both the
spindle and mandrel should be parallel to the
surface table.

Should there be less than V4 in. malalignment
of the swinging arm fork it is permissible to
correct it by means of a suitable lever but. great
care is necessary if further damage is to be
avoided.

To check that the forks are squaie to the pivot
they must be set-up at 90” to the position illus-
trated. that is the pivot must be vertical.

FIG. D.6. Checking the swinging arm fork.
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Next find the centre of the pivot and check the
fork ends etc., in accordance with the drawing
dimensions (see Fig. D.5, page D.6 for dimen-
sions of the swinging arm fork).

There may also be variation in the rear dam-
pers and a careful examination should be made
of the overall length between the mounting eyes.
It is possible that one damper may be weaker

than the other, this may be due to “settling” of
one spring in which case it is advisable to renew
both springs.

When there is considerable malalignment in
either frame or swinging arm, owners in the
British Isles can obtain works reconditioned units
through the dealer network.

REAR SHOCK ABSORBERS

The rear shock absorbers are the coil spring
type, hydraulically damped, with bonded rubber
mounting bushes at each end. The only dismant-
ling possible is for the removal and replacement
of the springs.

To remove the dampers take out the upper and
lower mounting bolts after placing a suitable
block of wood between the rear tyre and the
mudguard.

Take careful note of the various distance pieces
and washers used with the top mounting.

If the springs are to be changed the spring must

Fic. D.7. Using tool 61-3503

LIGHT = MEDIUM — HEAVY
FiGg. D.8. Cam ring positions.

first be compressed with service tool No. 61-3503
and the split collets removed, the tool is then re-
moved, the spring changed and the new spring
compressed to replace the split collets.

Solo springs are graded at 90 1bs./in. rate and
have green/white marking. Sidecar springs are
graded at 1101bs./in. and are marked with red/
white paint for identification.

Tﬁe dampers have three load positions, light,
medium and heavy and they must be in the “light
load” position before dismantling.
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The mounting bushes at each end can be driven
out quite easily, and new ones fitted if a little
liquid soap is used to assist.

Squeaking is usually due to the spring rubbing

SWINGING ARM

The bushes fitted to the swinging arm fork take
the form of two steel bushes bonded together
with rubber, the inner bush being slightly more
in length than half the width of the fork pivot.

When the swinging arm is assembled in the
frame the two inner bushes are locked together
on the end faces and the rubber is then under
tenston as soon as the fork moves.

on the lower dust shield and can be eliminated
by smearing high-melting point grease on the
spring and inside the shield.

Do not lubricate the plunger rod.

BUSHES

Under normal circumstances the bushes will
last the life of the machine but, if they do require
renewal, then the rubber should first be removed
by burning it out. This can be done by heating
thin rods or strips of metal and then progres-
sively burning out the rubber. When sufficient
rubber has been temoved, drive out the inner
bushes after which the outer bushes can be re-
moved with a suitable drift which should not be
more than 1.245 in. (31.623 mm.) in diameter.

DUALSEAT

The dual seat is retained in position by two bolts
with washers and distance pieces, underneath the
scat at each side of the guard. To remove, take
out the bolts and washers noting position of each

distance piece, and unhook the seat from the front.

Replacement is the reversal of this procedure.

SIDECOVERS

The glass-fibre sidecovers, which are now used
with all models are each secured by two special
fasteners.

Removal and replacement of the covers is quite
straight forward. It is only necessary to give each
fastener a half-turn to release it or to lock it.

SIDECOVER FASTENERS

The fastener bolt in the cover is known as an
“Qddie” stud and is retained in the cover by the
rubber bush. If at any time it is necessary to

replacea étud, simply press the old one out, place

a new bush in the hole and press the new stud
into position using a little liquid soap as a
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lubricant.
The fasteners, one on the toolbox and three
on the frame brackets, are known as “Oddie”

clips and are retained in position by 14 in. Whit-
worth bolts and nuts (“pop™ rivets on later
models).

REAR MUDGUARD

Twotypesof rear mudguard are used the valanced,
and the blade type, which has no valance.

The mountings are basically the same except
at the shock absorber. All valanced guards have
the top shock absorber bolt passing through the
valance with the nuts inside the guard, whereas
the blade type uses a bridge piece, the guard then
being bolted to the bridge piece separately.

Removal

Remove the dual seat as described on page D.9
and disconnect the rear lamp at the connectors
under the seat.

Take out the rear wheel as described on page
F.8 but, do not disturb the chainwheel.

Valanced Type

Remove all the bolts and nuts attaching the
guard to the frame taking particular note of the
disposition of any distance pieces or washers.

The damper bolts should only be drawn out
sufficiently to release the mudguard which can be
removed complete with the number plate.

Blade Type

Proceed as for valanced guard but do not disturb
the damper bolts, release the mudguard by taking
out the two bolts and nuts attaching the guard to
the bridge picce. In some cases it may be neces-
sary to move the rectifier to avoid damaging it.

Replacement of both typesissimply the reversal
of dismantling procedure.

BATTERY CARRIER

The battery carrier is suspended by two special
boltsand nuts with rubber distance pieces between
so insulating the carriec and battery from road
shocks and vibradon.

Removal and replacement is quite straight
forward after the left-hand sidecover has been
removed. The battery strap and battery can be
removed withoutdisturbingthe rubbermountings.

Always see that the rubber mats and the rubber
buffer at the base of the carrier are in position.

If the carrier is removed for any reason it is
essential that the reassembly is carried out in the
order shown in Fig. D.9. The plain washer (4)
fits into slot (B) with rubber bushes (D) on each
side.

ol B X

>

5

=0

FiG. D.9. Battery carrier (1966/7).
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On 1968 models the battery carrier has been
modified to simplify removal of the battery.

Instead of the steel strap on top of the carrier
there is a bonded rubber strap which pulls over
the battery and hooks under the bracket at the
front, this strap is fully adjustable.

Normally, the carrier need not be disturbed,
but if for some reason it is taken off care must
be taken when replacing it. The fitting instruc-
tions are the same as for the 1966/7 carrier (Fig.
D.9), but to avoid undue pressure on the sides
of the battery case, it is essential that the carrier
when mounted measures 53} in. between the two
sides internally, excluding the rubber pads.
Should there be any tendancy for this dimension
to be less than 53 in. at the top, it can be ad-

Justed by means of an elongated hole on the front
upright of the carrier.

F1G. D.9A.  Battery carrier (1968).

OIL TANK

The oil tank rests on three bufTers and is retained
in position by a single rubber-mounted bolt at
the top of the tank, thus insulating the tank from
vibration.

To remove the tank, first drain the oil as
described on pages A.6-8.

Remove the dual seat and disconnect the oil
feed and return pipes from underncath the tank
and the rocker box oil feed pipe, this latter con-
nection is at the top of the tank.

Take out the rear wheel, as described on page
F.8 and remove the rear mudguard as described
on page D.10.

Remove the oil tank mounting bolt noting the
position of the rubbers etc., and lift the tank out.

Note:—It may be necessary in some cases to
move the rectifier to avoid damage.

The rubber buffers below the tank are simply
a press-fit into the frame brackets and need not
be disturbed unless they have become saturated
with oil, in which case, they should be replaced.

@

Replacement of the oil tank is simply the
reversal of dismantling but, it is advisable to
replace all the pipes and check for leakage before
replacing the mudguaid and wheel.

Do not forget that the oil feed and return pipes
cross over on the way to the engine (see Fig. A.6,
page A.8).

F1G. D.10. Tank mounting.
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TOOLBOX

The toolbox is retained by two V4 in. B.S.C. bolts
and nuts which pass through both the box and
the bag with the nuts inside the bag. To remove
or replace the bag, it is only necessary to remove
the two nuts and washers, after taking off the
right-hand sidecover.

If the toolbox is to be removed the rear wheel
must be taken out, as described on page F.8, and
the mudguard removed as detailed previously.
The box can only be positioned from inside the
frame.

CENTRE STAND

The centre stand is held in position with a plain
steel bar drilled at both ends for split pins, centre
distance piece, two spring washers and two plain
washers.

To remove the stand it is only necessary to re-
move the split pin from one side and draw the
pivot pin out from the opposite side.

When replacing the stand, note that the spring
washers are fitted outside the stand, then the plain
washer and finally the split pin.

Fic. D.11.

Grease nipples are provided in each stand lug
to lubricate the pivot.

Stand Spring

The simplest way to replace the stand spring is
to use a Phillips type screwdriver. Place the eye
of the spring over the frame anchorage, insert the
screwdriver in the other eye, place the screw-
driver slot under the hook on the stand and lever
downwards to press the spring over the hook (see
Fig. D.11).

Fitting the spring.
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THROTTLE CABLE REPLACEMENT

Throttle cable replacement is an operation which
the private owner should practice once or twice
so that in the event of a cable failure on the road,
the replacement can be quickly carried out.

[t is also good practice to carry spaie throttle
and air cables taped to the existing cables.

Single Carburetter Models

First turn the twist grip to open the throttle then
release it and at the same time pull the cable out
of the grip to release the slotted cable stop.

Now remove the two slotted sciews from the
twist grip control and take off the top half to
expose the cable nipple.

Ease the nipple out of the grip and remove the
cable.

Fit the replacement cable to the grip by passing
it up through the lower half to insert the nipple
in its slot.

Replace the top half of the grip tightening the
screws equally and ensuring that the grip turns
freely.

Fi1G. D.12. Removing throttle
cable from slide.

Do not replace the cable stop at this stage.

Remove the petrol tank and carburetter as
described on page B.5.

Pull the cable from the frame clips and unscrew
the knurled ring holding the mixing chamber top
cap on the carburetter (see Fig. C.1).

Very carefully draw out the slide assembly.

Take careful note of the position of the throttle
needle clip and remove the clip and needle. Com-
press the threttle slide return spring then push
the cable nipple down and out of the slide (see
Fig. D.12).

To fit the replacement cable, pass the nipple
through the top cap and the spring, compress the
spting and slip the cable through the slot so that
the nipple is seated to one side of the centre hole.

Replace the throttle needle and secure with the
spring clip in the correct groove (see page GD.6).

Carefully pass the needle down through the
carburetter body so that the needle goes into the
needle jet.

Locate the slides so that they slip freely down
into the body and replace the top cap and ring.
Make absolutely sure the ring goes completely
down on its seat and that threads are in good
condition.

Check the action of the controls before re-
placing the carburetter on the engine.

Secure the cable to the frame, replace the cable

-stop at the twist grip, and adjust the cable as

necessary by means of the adjustzr in the top cap
or on the cable.
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AIR CONTROL CABLE

To 1eplace an air control cable first open the
control to its fullest extent then close it pulling
the cable out of the body at the same time. Re-
lease the cable nipple.

Remove the petrol tank and carburetter as
described on page B.5 and remove the slide
assembly as described for changing the throttle
cable.

Slip the air slide up and out of the thiottle slide
and compress the spring to release the cable

nipple.

To fit the replacement pass the nipple through
the top cap, spiing guide tube, and spring, com-
press the spring and slip the nipplz into the slide.

Replace the air slide in the thiottle slide and
proceed as for the replacement of the throttle
cable.

FiGg. D.13. Air slide and cable.

TWIN CARBURETTERS

The procedure for replacement of cables is similar
to the single carburetter models except that there
is no need to remove the carburetters from the
engine, and the twin air cables from the carbu-
retters enter a junction box to emerge as a single
cable.

Remember that the adjustment of the cables
for twin carburetters is very critical otherwise the
tune will be upset.

There are two adjusters for the throttle cables
but only one on the top cap for the air cable.

If the long air cable is to be replaced remove
the petrol tank as described on page B.5.

This will expose the junction box underneath
the tank, it is then only necessary to unscrew the
one cap off the junction box to expose the cable
nipple.

FiG. D.14. Junction box.

If either of the short cables require repiace-
ment, unscrew the carburetter top caps and draw
out the slides, unscrew the junction box caps at
that end to expose the nipples and proceed as for
single carburetters. - -

After reassembly synchronise the carburetters
as detailed on page C.9.
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FRONT BRAKE CABLE

To remove a front brake cable first unscrew
and remove the handlebar lever fulcrum pin and
nut.

Swing the lever out from the bracket and slip
the cable nipple out of the lever, the adjuster can
then be removed from the bracket with the cable.

Remove the screw and nut holding the toggle
to the lever on the brake cover plate and 1emove
the outer casing from the stop on the cover plate.

Replacement is simply the reversal of the above
procedure but, do not omit to re-adjust the brake
cable, and test brake deliberately before using the
machine as usual.
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DESCRIPTION

The front forks fitted to all AS0 and A65 models
are basically the same in that they are telescopic,
hydraulically damped and the oil used for damp-
ing also lubricates. The quantity of oil required
is the same for all the forks the only variations
being in the fittings, such as spring covers and
headlamps.

1966 models which have quick-release type
hubs have rubber foik gaiters and the wheel
spindles screw into the fork end.

The forks are of robust design and only require
the minimum of maintenance amounting to oil

changing at the periods quoted on page A.2.

There is, built into the main tube of each leg,
a new damper valve attached to a rod screwed
into each top cap.

This valve operates in a special damper tube
attached to each lower sliding member by a
socket screw passing through the fork end.

Wheieas earlier models had little fork rebound
damping the 1966 valve, together with the well-
tried compression damping, gives full damper
control at all times.

ADJUSTING STEERING HEAD RACES

It is most important that the steering head
1aces are cotrectly adjusted.

Theie should be no play evident between
the races but great care must be taken not
to over-tighten, the latter can indent the
balls into the races and make steering
extremely difficult and dangzrous.

Place a strong support underneath the
engine so that the front wheel is lifted
clear of the ground, then standing in front
of the wheel, push and pull alternately on
the lower fork legs to determine if there
is play in the steering head (Fig. E.2).

Care is necessary to distinguish between
play in the head races and play in the fork
bushes. In some cases there may be both.

If possible get a friend to place the fingers of
one hand lightly round the top head races whilst
the forks are being pushed and pulled, if play is
there, it will be felt quite easily by the fingers.

VFIG. E.1. Steering head adjustment.
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It should also be possible to move the forks
from side to side quite smoothly and without any
jerky movement. If the movement is jerky the
balls are indented into the races, or broken, in
either case they and the cups and cones should
be renewed. The steering damper must of course
be completely free while testing.

To adjust the steering, remove the damper rod
then the top cap (B) Fig. E.1, to expose the
adjuster sleeve (E).

Slacken off the pinch bolts (C) and (D) and
using service tool No. 61-3008 screw the sleeve
(E) in (clockwise) to reduce steering play or,
out (anti-clockwise) to increase steering play.

Having adjusted the steering tighten the pinch
bolts (C) and (D), replace the top cap (B), and
the steering dampet rod.

FiG. E.2.  Testing the steering head for play.

RENEWING HEAD RACES

The steering can be dismantled to change the
head races without stripping the forks but the
lighting cables must be removed by pulling them
from the socket at the back of the switch and the
reflector in the headlamp (see page E.6). Discon-
nect the front brake cable at the handlebar lever.

Remove the damper rod and disconnect both
speedometer and rev-counter cables (when fitted)
by unscrewing the cable nipples at the instrument
heads and pulling out the inner wire.

Place a piece of cloth over the fuel tank, re-
move the four bolts (B) securing the handlebar
clips, and place the handlebars to one side on the
tank.

Slacken the pinch bolt (D); remove the cap
(C), and unscrew and remove the adjusting sleeve
which is underneath cap (C) Fig. E.3. Unscrew

caps (A) lift up and unscrew the fork damper
rods which are screwed into the underside of the
caps. Allow the rods to drop down into the fork
legs, they can be retrieved later.
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Using a raw-hide mallet strike the sides of the
top yoke alternately to release it from the tapered
,legs. Lift the top yoke to one side and draw the
steering column down and out of the head, but
be careful to catch the bearings which will be
released as the column is withdrawn.

There should be twenty !4 in. diameter steel
balls in each race. See page A.13 regarding
lubrication.

The two cones differ slightly in size but the two
cups are identical.

The lower cone can be prised off the column
but care is required when fitting the replacement.

For this purpose a piece of steel tubing 10 in. to
12 in. long, 114 in. inside diameter, of heavy
gauge, is most useful for driving the cone on to
its seat squarely and firmly (see Fig. E.4).

The two cups can be removed with service
tool No. 61-3063.

Slacken off the nut on the tool sufficient to
allow the tool to be screwed into the cup then
tighten the nut until the tool is expanded tightly
into the cup threads.

FiG. E.5. Removing the top cup.

Drive out the cup with a suitable bar from
inside the head tube.

Remove the tool by slackening off the nut and
repeat the procedure on the other cup.

1207 MAx.

N

SN, S

MUST BE SHARP CORNER.

Fic. E.6. Cup drift.
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When fitting the replacement cups see that they
enter the housing squarely and be very careful to
avoid cracking the cup. If possible use a piece of
steel bar or tube slightly less than the outside
diameter of the cup. Do not drive the cup in with
a drift resting on the radius of the ballrace, this
will impose undue strain and is liable to fracture
the cup. A suitable drift would be as Fig. E.6.

Reassembling the Steering Head

After replacing the cups and bottom cone grease
the cups, assemble 20 balls in each cup then slide
the column back into the head. Replace the top
cone and dust cover then the top yoke and screw
in the adjusting sleeve. Adjust as quoted on pages
E.2-3 and complete the reassembly in the reverse
order to that used for dismantling. The damper
rodscanberetricved withservicetool No.61-3765.

REMOVING THE HEADLAMP

Slacken off the slotted screw at the top of the
headlamp rim and pull off the 1im complete with
glass and reflector. Remove the bulb connections.

Disconnect the leads to the ammeter and
speedometer and pull out the harness plug from
the lighting switch. Disconnect the dipper switch
leads.

To remove the headlamp shell take out the two
bolts securing the shell to the fork covers.

The harness complete with the socket plug can
be pulled through the base of the lamp after the
large grommet is removed.

Replacement of the lamp is simply a reversal
of the removal procedure.

REMOVING THE FORK LEGS

Before commencing work on the forks it is ad-
visable to have the following tools and replace-
ments available:—

65-5451 Oil seal (2)
65-5424 Top bush (2)
29-5347 Lower bush (2)
61-3350 Service tool
61-3005 Service tool
61-3006 Service tool
61-3007 Service tool
61-3765 Seivice tool

and a length of No. 5 twine approximately 15 in.
long.

Remove the front wheel as described on pages
F.2 or F.5 according to the type of wheel fitted,
then remove the front mudguard by taking out
the bolts from the fork ends and midway up each
leg.

Remove the two caps (4) Fig. E.3, and release
the damper rods allowing them to drop down
into the main tubes.

FiG. E.7. Fork tools.

On those models fitted with twin speedometer
and rev-counter heads on a bracket above the
forks, pull out the light bulbs and disconnect the
drive cables after unscrewing the cable nipples.

Take out the two fixing screws with washers
and remove the instrument heads and the bracket.
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FiG. E.8. Removing twin instruments.

Drain the oil from the forks as described on
page A.13. Screw seivice tool No. 61-3350
(minus the large nut and washer) into the top of
the fork leg and slacken off the pinch bolt in the
bottom fork yoke (D) Fig. E.1, page E.3.

On those models fitted with rubber gaiters re-
move the top clip, and push the top of the gaiter
off the fork cover.

Now take a firm grasp of the lower sliding
member with one hand and strike the top of the

tool sharply with a hammer or mallet, this will
release the leg from its taper in the top yoke and
the complete leg can be drawn down and re-
moved from the machine. Repeat the operation
on the other leg.

Spring Changing

At this stage—if not other work is required--the
springs can be changed. All that is necessary is
to pull out the old springs, apply a liberal coat
of grease to the new springs and to replace.

Replacing the fork leg is described on page
E.8.

Fi1G. E9.  Removing fork lcg.

DISMANTLING THE LEG

To dismantle the lower section of the fork hold
the sliding tube by gripping the wheel spindle lug
in a soft-jawed vice. If rubber gaiters are fitted
slacken off the clip and pull off the gaiter.

To remove the oil seal holder slide service tool
No. 61-3005 over the main tube and enter the
dogs in the slots at the bottom of the oil seal
holder.

Pressing down firmly on the tool and turning
anti-clockwise at the same time, unscrew the oil
seal holder complete with the extension tube.

Remove the tool and slide the holder up the
shaft until it becomes tight on the tapered section
of the shaft, but do not use force or the oil seal
may be damaged.

The spacer which retains the top bush in the
sliding member, is now exposed and can be prised
out with a sharp tool such as the tang end of a
file.

After the spacer is removed the main tube
complete with bushes can be withdrawn from the
sliding member. There are no shims as in earlier
models.



A5065 FRONT

FORKS E7

Grip the tube in a vice using soft clamps on
the unground portion of the shaft and unscrew
the nut at the lower end of the shaft.

F1G. E.10. Removing oil seal holder.

This nut secures the lower bush and after its
removal the oil seal holder, spacer and bushes
can be slid off the shaft.

The damper tube and rod are at this stage still
attached to the lower sliding member by a £ in.
socket screw in each fork.

To remove the screw an ““Allen™ key 7/32 in.
across the flats is required.

Fi1G. E.1l.  Removing lower nut.

The damper rod is retained by its top bush
which is in turn retained by two circlips, one—
which is obvious—in the slots and an inner one
fitted above the bush. Both circlips must be re-
moved before the rod and bush can be withdrawn
from the tube.

Before removing the nut at the end of the rod,
take careful note of the way the damper valve is
assembled.

OIL SEALS

If it is necessary to change the oil seal, place the
lower edge of the holder on a wooden block and
erter service tool No. 61-3006 into the top of the
holder, give the tool a sharp blow with the
hammer and the seal will be driven out.

To fit a replacement seal, coat the outside with
a good jointing compound and whilst still wet
enter the seal squarely into the holder with the
open side upwards and drive home with service
tool No. 61-3007.

Great care is required to avoid damaging the
feather-edge of the oil seal and this should be
greased before reassembly.

FiG. E.12. Removing oil seal.
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REBUILDING THE FORK LEG

@ G =— (=

Reassembly is carried out in the reverse order to
dismantling.

Cleanliness is essential and before attempting
to reassemble, clean all parts thoroughly and
the work bench on which the forks have been
dismantled.

If the damper rod has been dismantled it must
be reassembled in the order shown in Fig. E.13.

On some early models the top nut is brazed
therefore the bush must be assembled first.

When assembled the valve seat (1) is locked
against the collar (2) so that the valve (3) moves
freely.

The valve must not be fitted the wrong way
round.

Lower the damper tube into he sliding mem-
ber and locate the slotted end over the drain
screw, press the tube well down on to its seating
and secure with the socket screw and washer.
The damper rod assembly can now be fitted and
the bush secured with circlips (4) and (5).

Slide the oil seal holder over the shaft until it
is on the tapered section but do not use force or
the seal may be damaged.

Place the spacer over the shaft followed by the
top bush, then the bottom bush and finally the
bottom nut.

Tighten the nut securely, grip the lower sliding
tube in the vice and enter the mainshaft, with the
assembled parts, into the sliding tube.

Screw down the oil seal holder on to one turn
of twine round the groove at the end of the thread.
This will provide an additional seal.

FiG. E.14. Using the twine.

Repeat the operations on the other leg. Before
refitting the leg to the steering head, apply a
liberal coating of grease to the spring and place
the spring in position in the oil seal holder.

Replacing the Fork Leg

Now screw service tool No. 61-3350 minus the
nut and collar—into the top of the tube and pass
the tube up through the twoyokes, fit the collar
and nut and draw the tube firmly home into its
taper.
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Tighten the pinch bolt in the bottom yoke
before removing the tool.

Using service tool No. 61-3765 locate the
upper end of the damper rod and screw it back
into the top cap. The rod and cap can be lifted
sufficiently high to allow the oil to be added.

Repeat the operation on the other leg then
refill with the correct amount of oil (¥ pint to
each leg), see page A.4 for grades, and replace
the top caps.

Final assembly is simply the reversal of dis-
mantling.

FiG. E.15. Using tool No. 61-3350.

FORK ALIGNMENT

It is possible, during reassembly of the forks, for
them to be incorrectly aligned.

For this reason, after the mudguard has been
replaced, replace the wheel so that the front
spindlc is screwed up tight into the right-hand
leg but the pinch bolt in the left-hand leg is slack
and the rest of the bolts, in the bottom yoke, top
caps, and the pinch bolt in the top yoke are
slackened off.

The forks should now be pumped up and down
several times to line them up and then tightened
up from bottom to top, that i, wheel spindle,
bottom yoke pinch bolts, top caps, and finally
the steering stem pinch bolt in the top yoke.

If the forks do not function satisfactorily after
this treatment, either the fork tubes are bent or
one of the yokes is twisted.

FiG. E.16. Testing for straightness.

The tubes can only be accurately checked for
straightness with special equipment such as knife-
edged 1ollers and dial gauges and special gauges
are required to check the yokes.

FiG. E.17. Straightening.

It is possible however to take a reasonable
check of the tubes by rolling them on a good flat
surface such as a piece of plate-glass, but it is not
a simple operation to straighten a bent tube; it
is far better to obtain a factory-service unit if the
owner is resident in the British Isles.
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FiG. E.18.

If the tube is obviously bent but not kinked,
then it may be possible to effect a reasonable
repair with patience and care.

Find the highest point on the bend then with
the two ends resting on wood blocks and with a
wood block to protect the tube from the hammer
give the tube a hard blow and re-chéck. The
measure of success will of course depend on the
extent of the damage and the skill of the operator.

This job is vastly improved and simplified if a
press is available to the repairer.

Having checked the tubes for straightness and
reset as necessary, the top and bottom yokes can
be checked.

First assemble the two tubes into the bottom
yoke so that a straight edge across the lower ends
is touching all four edges of the tubes, tighten the
pinch bolts.

Now view them from the side, when the two
tubes should be quite parallel, or, place the lower
12 in. of the tubes on a surface plate when there
should be no rocking.

If the tubes are not parallel as in Fig. E.18,
then the yoke can be set providing the error is
not excessive.

To reset hold the one tube in a vice, on the
unground portion, using soft clamps and set the

BOTH LEGS SHOULD

Bottom yoke twisted.

other tube us'ng a longer and larger diameter
piece of tube for leverage.

Having set the tubes one way, check the gap
between them on the ground portion.

The next step is to place the top yoke in posi-
tion when the steering column should be quite
central, Fig. E.19 shows a bent steering column.

Final step is to check with the two tubes
assembled into the top yoke only, in this case
use the bottom yoke loosely assembled on the
tubes simply as a pilot.

It is permissible to rectify slight errors in align-
ment by resetting, but when there is excessive
malalignment it is safer to replace the part
affected.

Works reconditioned forks are available to
oeners in the United Kingdom through the dealer
network.

COLUMN
SHOULD
BE CENTRAL

FI1G. E.19. Bent steering column.
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HYDRAULIC DAMPING

Figure E.20 shows a sectional view of the front
forks extended. Note the four . in. diameter
bleed holes in the main tube and the transfer
holes at the base of the damper tube.

When the forks are compressed, a double
damping action takes place within each fork leg.
As the fork leg rises, oil in the damper tube is
compressed by the valve and is forced through
the transfer holes, into the main tube. At the
same time, the oil in the main tube is also being
compressed and is forced upwards between the
outside of the damper tube and the top tube bush.
The pressure of the oil increases as the gap
narrows around the tapered damper tube, pro-
gressively slowing the fork spring action.

When the top tube begins to fill with oil which
can no longer be compressed, the oil passes
through the bleed holes and into the area between
the fork leg and top tube bushes. Eventually the
point of maximum compression is reached and
is cushioned by the remaining oil in the main
reservoir.

As the fork leg begins to extend again, the oil
in the area between the two fork bushes is com-
pressed and forced through the four bleed holes,
back into the main tube.

The damper valve, as it rises, causes a vacuum
and draws oil into the damper tube, via the
transfer holes, thus providing a smooth cushioned
motion.

Exactly the same amount of oil should bs in
each leg otherwise damping will not be uniform.
The correct quantity is 14 of a pint to each leg.

If a sidecar is fitted stronger fork springs
should be used; these are available through the
dealer network.
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FRONT WHEEL REMOVAL AND REPLACEMENT
(QUICK-RELEASE HUB)

To remove the front wheel, first disconnect the
cable from the lever on the cover plate. This can
be done by removing the screw and nut attaching
the cable toggle to the lever. Having released the
toggle unscrew and remove the cable adjuster and
cable (see Fig. F.1).

FiG. F.1. Removing cable adjuster.

Remove the brake anchor strap nut from the
cover plate and slacken off the nuts at the other
end to enable the removal of the strap from the
plate.

Slacken off the pinch bolt in the left-hand fork
end and using a bar through the head of the
spindle unscrew the spindle in a clockwise direc-
tion (left-hand thread).

Support the wheel as the spindle is withdrawn
and when it is clear the wheel can be pulled away
from the right-hand leg and clear of the machine.

Try not to let the wheel fall on the brake side
as this may displace the bush through the cover
plate, if it does happen the bush can be retrieved
and replaced with the wheel spindle.

Front Wheel Replacement

Lift the wheel between the fork legs and position
the bush in the right-hand fork leg. Screw the
spindle in anti-clockwise (left-hand thread) until
it is nearly tight, position the brake plate and
replace the anchor strap. Tighten the spindle
then pump the forks up and down to position
the left-hand leg and tighten the pinch bolt in
the left-hand fork end.

Finally replace the brake cable and adjust as
necessary using the adjuster on the cover plate.

The cable adjuster on the handlebar is for cable
adjustment when riding.

-
S

y

Fi1G. F.2.- Replacing the spindle.
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FRONT BRAKE SHOES
(QUICK-RELEASE HUB)

The brake plate (A4) is a push-fit on the bush (B)
(see Fig. F.3).

To remove the brake shoes lever them upwards
and outwards off the cam and fulcrum pin.

The shoes are of the conventional type (not
floating) but are not interchangeable. Since one
shoe is leading and the other trailing they must
be fitted with the narrow side (relative to centre
web) next to the brake plate.

1965 and earlier shoes will fit 1966 drums but
being narrower will not be so efficient.

1966 shoes will not fit earlier drums.

Replacement brake shoes are available through
the Exchange Service in the British Isles, but for
those who cannot use this service the notes on
relining on page F.13 may be of some assistance.

A grease nipple is provided for lubricating the
cam spindle and it is advisable to check that the
hole is not blocked by dirt. Be careful not to over-
lubricate, grease must not get on to the linings.

FiG. F.3.

Section of front hub.
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FRONT HUB DISMANTLING
(QUICK-RELEASE HUB)

Pull off the brake plate and remove the split-pins the head of the spindle with a hide-mallet. 1f a
at each side of the hub. Unscrew the bearing mallet is not available use a piece of hardwood
retainers which have normal right-hand threads. to protect the spindle.

Only the left-hand bearing remains and this
can be driven out with a suitable drift or with the
spindle and bush reversed.

Both bearings are the same size and therefore
interchangeable.

Replacement bearings are simply fitted in the
reverse manner but, pressure must only be applied
to the outer ring of the bearing.

FiG. F.6.

See that the rubber grease retainers are in good
condition and that the retainers are screwed down
quite tight. If necessary drill new holes for the
F1G. F.5. Fitting new bearing. split-pin.

Replace the spindle and drive out the brake Note that the retainer with the large hole is
side bearing together with the bush (B) by striking fitted on the brake side.
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FRONT WHEEL
(190 mm. BRAKE)

The 190 millimetre diameter front brake is fitted
as standard to the 1966 Spitfire Mk. 11 Special
model, but, it can be used on any of the 1966
range of models.

The advantage of the brake is that there is a
greater braking area—32 square inches—and the
shoes operate centrally in the hub, thus providing
a very efficient brake for high speed work.

%

Wheel Removal and Replacement

Removal ard replacement of the 190 mm. brake
front wheel is exactly the same as for the standard
quick-release type front wheel described in detail
on page F.2.

After replacing the wheel always check that
the anchor strap nuts and bolts are absolutely
secure.
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Fic. F.1. Section of 190 mm. hub.
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BRAKE SHOES (190 mm.)

The brake plate (A4) is a push-fit over the bush
(B) Fig. F.7.

To remove the shoes lever them upwards and
outwards off the cam and fulcrum pins, or, the
shoes can be removed complete with the cam and
fulcrum pins after the nuts have been removed
from the outside of the plate.

The shoes are of cast aluminium and are inter-
changeable. Replacement brake shoes can be
obtained through the Exchange Service but for
those who cannot use the service, the notes on
relining on page F.13 may be of some assistance.

There is a grease nipple in the cover plate, for
lubricating the cam spindle, and it is advisable to

check that the hole in the spindle is not blocked
by dirt.

Always be careful not to over-lubricate, grease
must not get on to the linings.

Dismantling

Dismantling and renewal of bearings and re-
tainers is exactly the same as for the quick-release
hubs detailed on page F.4, indeed the bearings
and retainers are the same.

The only difference is that the brake drum is
secured to the left-hand spoke flange by five 1 in.
B.S.F. socket screws.

The drum and flange should not be separated
and the screws must always be kept tight.

FRONT WHEEL
(TWIN-LEADING SHOE)

The advantages of this brake is that with twin-
leading shoes a greater effective pressure is ob-
tained, this and the cooling window on the brake
plate constitutes a highly efficient and long last-
ing brake.

Removal of Twin-leading Shoe Front Brake
This brake is only fitted to the 1968 A65 Light-
ning, Spitfire Mk. 4 Special, and Firebird Sctam-
bler models which have clamp bottom forks. To
remove the wheel, first disconnect the front brake
cable from the lever on the brake anchor plate,
this can be done by removing the brake cable
spring pin and detaching the cable end from the
cable stop, unscrew the four clamp bolts (two
each side), take clamps off and remove wheel.

Front Wheel Replacement

Lift the wheel between the forks and locate the
peg on the fork leg to the slot on the brake plate,
at the same time locating the spindle in the fork
bottoms, then pull down on the forks so that they
hold the wheel while the caps are refitted. Fully
tighten the offside cap making sure that the brake
anchor dogs are fully located, then pump the
forks up and down to position the nearside leg
and tighten the bolts in the nearside cap.

Finally replace the brake cable and adjust if
necessary using the adjuster on the handlebars.
The tie rod between the brake cam levers is
accurately set for correct operation before the
machine leaves the factory, no attempt should
be made to alter this setting.
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FRONT HUB DISMANTLING
(TWIN-LEADING SHOE — 1968)

Unscrew brake plate retaining nut and pull off
plate complete with brake shoes. Unscrew bear-
ing retainer on offside and remove circlip from
the nearside. Now from the nearside drive out
offside bearing by striking the end of the spindle
with a hide-mallet. If a mallet is not available
use a piece of hard wood to protect the spindle.

When the bearing has been removed from the
spindle, replace the latter back in the hub and
drive out the nearside bearing and dust cap.

Both bearings are the same size and therefore
interchangeable.

Replacement bearings are simply fitted in thz
reverse manner but pressure must only be applied
to the outer ring of the bearing. Also make
certain that the grease retainer and backing ring
are in position behind the bearings on the
offside, and the grease retainer is behind the
bearing on the nearside.

Front Brake Shoes (twin-leading shoc)
The brake plate is a push-fit on the spindie and
retained with a nut.

To remove the brake shoes lever them upwards
and outwards of the cams and fulcrum blocks.

The shoes are interchangeable, when refitting
the shoes make sure the two abutment pads are
in position on the fulcrum blocks.

Replacement brake shoes are available through
the Exchange Service in the British Isles, but for
those who cannot use this service, the notes on
relining on page F.13 may be of some use.

A grease nipple is provided on the end of each
cam spindle for lubricating the same. It is advis-
able to check that the holes are not blocked by
dirt. Be careful not to over-lubricate, grease
must not come in contact with the linings.

FiG. F.8. Twin-leading shoe front brake (1968).
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REAR WHEEL REMOQVAL
(QUICK-RELEASE HUB)

The rear wheel can be removed without any effect
on the brake adjustment or chain. Remove the
spindle using a bar through the head, screwing
anti-clockwise (right-hand thread). If the bush
on the right-hand side does not fall clear, take
it away then pull the wheel away from the brake
drum and clear of the machine.

Do not unscrew the spindle nut on the left-
hand side.
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HUB SHELL BEARINGS

Insert a small diameter bar across the speedo-
meter drive slots and unscrew the end cover.

The hub is fitted with two bearings which are
a light press-fit on to the hollow spindle and into
the hub shell. They are both the same size as the
bearing used in the brake drum.

To remove the bearings unscrew the retaining
ring on the left-hand side, this has a left-hand
thread and is therefore turned in a clockwise
direction.

Using a drift slightly under .875 in. diameter
drive out the hollow spindle from the left-hand
side, releasing the right-hand bearing short
distance piece, inner collar, pen steel washer and
the dust covers from the right-hand side.

The left-hand bearing with: its thrust washer
<an now be driven out from the right-hand side.

The only part now left in the hub is the rubber
seal for the left-hand bearing which need not be
disturbed.

FiGg. F.10. Bearing retainer.
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To examine the bearings, wash
thoroughly in paraffin and blow out
with a high pressure air line if possible.
Examine carefully for signs of rough-
ness indicating broken balls or damaged
tracks, or excessive play.

Reassembly is simply the reverse of
dismantling but, when pressing the bear-
ings in, apply pressure only to the out-
side ring of the bearing and ensure that
the retainer on the left-hand side is quite
tight.

Note that the short end of the hollow
spindle is on the left-hand side.
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FiG. F.11. Section through rear hub.

REAR BRAKE DRUM
(QUICK-RELEASE HUB)

The brake drum is 1etained in the fork end by
the spindle nut and the nut securing the brake
anchor strap to the lower chainguard bolt. This
latter nut is self-locking, always replace on re-
assembly.

To remove the drum, disconnect the rear chain
and the brake rod, remove the spindle nut and
the nut at the rear of the lower chainguard bolt.
The complete assembly can now be removed from
the fork end.

The brake plate and distance piece can be lifted
from the spindle complete with the brake shoes.
There is no need to disturb the cam spindle unless
it is to be replaced in which case the position of
the outrigger strap, spring, bush and lever should
be noted for reassembly.

The brake shoes can be removed and replaced
in the usual way and to remove the bearing take
off the large distance piece, drive the spindle
through and remove the bearing circlip from the

rear of the drum. The bearing can now be driven
out from the front of the drum using a suitable
drift.

Fi1G. F.12. Removing bearing circlip.
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The rivets of the brake linings must be well
below the surface, if any rivets are flush with the
linings the drum will be scored and braking
efficiency impaired.

Reassembly is simply the reverse of dismantl-
ing but, do not omit to grease the bearing, or
replace the pen steel washer under the circlip so
that it seats on the outer ring of the bearing, not
the inner ring.

There should be no need to disturb the driving
flange unless it is known to be worn and is being
replaced.

To remove the flange flatten the locking plates
and remove the six nuts, drive out the six bolts
and remove the flange. When fitting the new
flange see that it enters the drum squarely and
that the mating faces are absolutely clean before
replacing the six bolts. Do not omit to turn over
the locking plates after tightening the nuts.

DRUM

See that spindle is pressed well into the bearing,
place the distance piece in position with the small
diameter next to the bearing, then replace the
cover plate complete with brake shoes. Fit the
outer distance piece and place the assembly in
the fork end.

WHEEL

See that the dust covers are secure and that the
rubber seal is in position on the left-hand side of
the hub. If this seal is omitted, water can enter
the driving flange and bearings and will make
wheel removal difficult in addition to damaging
the bearings.

Refit the speedometer gearbox and check that
the driving pegs locate with the slot in the hub
end cover.

Lift the wheel and engage the splines in the
driver, push the wheel well home, and replace
the right-hand outer collar, screw in the wheel
spindle and secure so that the speedometer drive
is in line with the swinging arm and facing
forward.

Reconnect the speedometer cable.

If the sprocket teeth are hooked or inside the
drum is scored they should be replaced.

OAN i QNS Aavir
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FiG. .13, Replacing the drum.

REPLACEMENT

1f the chain adjustment was correct there is no
need to make any alteration now but, do not
tighten the spindle nut until the wheel has been te-
placed so that the whole assembly is in alignment.

Do not omit the nut from the brake anchor
strap and chainguard bolt.

REPLACEMENT

If the brake drum has been removed, tighten
the spindle nut and the anchor strap nuts.

Fic. F.14. Tightening the spindle.
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WHEEL BUILDING

This is a job which is best left to the specialist
as it is essential that the wheel is laced correctly
and that when truing, the spokes are correctly
tensioned.

It is however, possible for the less experienced
to avoid trouble by periodically examining the
wheels. As spokes and nipples bed down the
tension will be lost and unless this is corrected
the spokes will chafe and ultimately break.

Periodically test the tension either by “ringing”
that 1s striking with a metal tool or by placing
the fingers and thumb of one hand over two
spokes at a time and pressing them together.

If tension has been lost there will be no ring-
ing tone and the spokes will move freely across
each other.

When a spoke needs tensioning the nipple
through the rim must be screwed further on to
the spoke but, at the same time, the truth of the
wheel must be checked and it may be necessary
to ease the tension at another part of the wheel
in order to maintain its truth.

It will therefore be obvious that spoke replace-
ment, spoke tensioning or wheel truing are not

WHEEL

When a wheel is out of balance it means that
there is more weight in one part than in another.
This is very often due to variation in the tyre and
at moderate speeds will not be noticed but at high
speeds it can be very serious, particularly if the
front wheel is affected.

Weights are available for attaching to the
spokes to counteract any out-of-balance but,
before starting, ensure that the wheel is absolute-
ly free and revolves quite easily. If the rear wheel
1s being treated remove the driving chain.

With the wheel clear of the ground spin it
slowly and allow it to stop on its own. Now
mark the top of the wheel or tyre and repeat two
or three times to check.

operations to be treated lightly.

Careful examination of the wheel will show
that for every spoke there is another pulling in
the opposite direction and that the adjacent
spoke goes to the opposite side of the hub.

Increasing the tension tends to pull the rim so,
to counteract this, it is sometimes necessary to
increase the tension on the spoke or spokes either
side to maintain the truth of the wheel.

With a little care and patience it is possible for
the unskilled to at least re-tension the spokes but,
turn each nipple only a little at a time as, when
once the spoke is under tension only a fraction
of a turn is sometimes sufficient to throw the rim
badly out of truth.

Quick-release rear wheels, are built with the
rim central to the spoke flanges.

Quick-release front wheels are built with the
edge of the brake drum 1-15/16 in. from the
centre line of the rim.

190 mm. brake wheels using WM2 or WM
alloy or steel rims are built with the edge of the
rim % in. from the right-hand hub barrel end.

BALANCING

: T,

Fi1G. F.15. Balance weights.
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If the wheel stops in the same place the extra
weight must be added at the marked spot.

The next step is to ascertain how much weight
is to be added, this can be done by sticking small
pieces of plasticine to the nipples and re-check
until the wheel will stop in any position without
moving.

Having ascertained how much weight is re-
quired, a balance weight of exactly thc same
amount must be attached to the spokes at the
spot originally marked.

If security bolts are to be used they should be
fitted before balancing.

SECURITY BOLTS

Sometimes, particularly if a tyre is under-inflated,
it will creep round the rim taking the tube with
it and if not stopped will ultimately cause the
valve to be pulled from the tube.

Therefore on high performance models it is
usual to fit two security bolts equidistant round
the rim from the valve, that is at 120” each side
of the valve. Security bolts are not required on
Spitfire Mk. II Special model, as the alloy wheel
rims have “‘non-creep’ serrations on the bearing
flanges.

To fit the bolts remove the tyre and tube, mark

Fi1G. F.16. Tyre creeping.

FiG. F.17.  Security bolt.

the rim positions and drill the rim between two
nipples to the required size of the bolt.

After removing any buri from the holes, fit the
bolts quite loosely and replace the tyre so that
the covered portion of the security bolt is inside
the tyre.

Check that the tyre is correctly positioned,
inflate to the tequired pressure and tighten the
bolt nuts on to the rim.
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WHEEL ALIGNMENT

Steering will be affected if the wheels are the
slightest bit out of alignment (out of track).

Since the front wheel cannot be adjusted in this
respect, it is the rear wheel which must be aligned
to the front wheel. This is necessary whenever
the chain is adjusted or the wheel removed. Tt
is necessary to adjust the rear brake whenever te-
alignment has been carried out.
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To check the alignment of the wheels a straight
edge of timber or steel is required approximately
78 in. long.

The straight edge should be laid on blocks four
to six inches high (alternately) each side of the
machine.

If the tyres are the same size and the wheels
in alignment the straight edge will be touching
the tyres at four points on each side.

If the front tyre is of smaller section then it
should be as drawing (B) Fig. F.18.

If the alignment is as either (4) or (C) then the
rear chain adjusters must be moved as indicated
by the arrows to correct the alignment.

Assuming that the chain adjustment is correct
the movement of the rear wheel will be made on
the right-hand side chain adjuster which should
be screwed in or out as necessary after the spindle
nuts have been slackened off.

A machine suffering accidental damage may
have wheels so out of alignment that they cannot
be corrected in this way. Frame, fork or wheel
geometry may be basically upset, in these cascs
aspecialist repairer can probably reset any offend-
ing assembly using information in Section D.

RENEWING BRAKE LININGS

Hold the shoe firmly in a vice and using a good
sharp chisel cut off the peened over portion of
the rivet.

Drive out the old rivets with « suitable pin
punch. Reverse the shoe in the vice and draw-
file the face of the shoe to remove any burrs.

Clamp the new lining in position and drill
straight through with 5/32 in. diameter drill using
the holes in the shoes as the jig.

Remove the clamps and holding the lining care-
fully in the vice counterbore or countersink.
according to the type of rivet used, to no_more
than two-thirds the thickness of the lining, that
is, if the lining is & in. thick, then the counter-
bore must not be deeper than 14 in.

Having prepared the_finings for riveting, start
at the centre and position the lining with one or
more rivets.
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Using either small “G” or toolmakers clamps
close to the rivets and with a suitablec mandrel in
the vice, peen over the rivets working alternately
outwards from the centre.

The mandrel in the vice must be flat on the end
and the diameter no more than that of the rivet
head. It will also help to bed the rivet down if a
hollow punch is used before peening.

If the clamps are used correctly, that is, next
to the rivet being worked on, the linings can be
fitted tight to the shoe.

FiG. F.19. Chopping out the rivets.

FiG. F.20. Peening over rivets.

Incorrectly fitted linings having a gap between
the lining and the shoe ‘will result in a spongy
brake.

When the riveting is completed file a good
chamfer at each end to approximately half the
depth of the lining and lightly draw-file the rest
of the lining to remove any fraze from the drilling.

REMOVING AND REFITTING TYRES

TYRE REMOVAL

There are a few points about tyres which should
be thoroughly understood.

(1) The beads have wire cores which cannot be
stretched overtherimflanges withoutdamage.

(2) Removal and replacement will be simpler if
the beads are pressed right down into the
well of the rim except at the point being
“worked”. The well is the centre section.

(3) The tyre beads will slip over the rim quicker
and damage will be avoided if the beads and
the levers are lubricated with soapy water.

Unscrew and remove the valve core to deflate
the tyre.

Some valve caps are designed for this purpose
but, if the cap is plain and a core removal tool
is not available, depress the centre of the valve
and keep “‘treading” the tyre to expel the air.

Press each bead off its seat into the well of
the rim.

Insert the lever at the valve position, and while
levering, press the bead into the well diametiic-
ally opposite the valve.
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Commencing to remove the first bead. You
cannot pull the cover bead at () over the rim
flange until the cover bead at (B) is pushed off
the bead scat (C) down into the well (D). Then
the cover bead at (A) comes over the rim flange
easily.

Insert a sccond lever close to the first and prise
the bead over the flange holding the free part with
the other lever.

Remove one lever and insert further along the
tyre continuing cvery two to three inches until
the bead is completely removed (see Fig. F.22).

FiG. F.22.

Removing the first bead.

G .

Take care when nserting levers not to pinch
the inner tube as this will result in a puncture.

Lift the valve out of the rim and remove the
tube.

Fic. F.23.

Stand the wheel upright, insert a lever between
the remaining bead and the 1im and pull the
cover back over the flange as in Fig. F.23. Do
not forget to press the bead diametrically opposite
the lever into the centre of the rim and to apply
a soapy solution to the rim flange.
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TYRE

Beforea tyre - new or used—is replaced, it should
be carefully checked inside and outside for loose
objects or nails, flints, glass and cuts. Do not
forget that although there may be nothing visible
outside there could be a nail projecting inside.
When repairing a tyre or tube be patient and see
that the arca of the repair is absolutely clean
betore applying solution. A rag dampened with
petrol will help to clean the area but, it must be
completely dry before solution is applied.

Remember that when replacing the tyre, it is
very casy to cause another puncture by nipping
the inner tube with the levers.

FiGg. F.24. Cover and tube assembled ready for fiae.

Some new tyies have balance adjustment rub-
bers inside the casing, they are not patches and
should not be disturbed.

When there is a white spot near thz bead it
should be placed at the valve position or, if two
security bolts are fitted, midway between the bolts.

If the spokes have been tensioned, or replaced,
see that they are not projecting through the
nipples. File flush any that are showing through.

Replace the rim tape with the rough side next
to the rim. Place the tube in the tyre and inflate
just sufficient to round it out without stretch.

REPLACEMENT

16 F250 Commencing 1o fir the tyvre.

Too much air makes fittny dutlicult, and too
Ltk will make the tube more Liable to be nipped
by the levers. Dust the tube and inside the cover
with dusting chalk.

Lubricate the cover beads and the rim flanges
with a seap and water solution or liquid soap.

Pull the tube slightly out of the cover so that
it protrudss about 1 in. beyond the beads for
about 4 - Sin. cach side the valve as in Fig. F.24.

Squeeze the beads together at the valve to
prevent the tube slipping back and offer the cover
to the rim as shown in Fig. F.25. at the same
time passing the valve throuzh the holes in the
tape and rim.

~

370-9 ‘dorana

FiG. F.26. Fitting the first bead.
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FiG. F.27. Completing the fitting of the first bead.

Allow the lower bead to go into the well of
the rim and the upper bead to be above the rim
flange.

Working from the valve outwards, press the
lower bead over the 1im flange by hand. moving
along in short stretches, and ensuring that the
bead lies right down in the well of the rim—this
Is most important—sce Fig. F.26. It nccessary
use a tyre lever for the last few inches as in
Fig. F.27.

Turn the wheel over and check that the bead
is concentric with the rim before proceeding
further.

Reverse the wheel again and press the upper
bead into the well of the rim diametrically
opposite the valve.

Insert a lever as close as possible to the point
where the bead passes over the flange, and lever
the bead over at the same time pressing the fitted
part into the well of the rim.

Repeat progressively round the tyre until the
bead is completely over the flange, finishing at
the valve (see Fig. F.28).

Push the valve inwards to ensure that the tube
adjacent to the valve is not trapped under the
bead, then pull the valve back firmly into posi-
tion. If security bolts are fitted treat as valve.

Before inflating, check that the fitting line on
the tyre wall just above the bead on each side is
concentric with the rim.

I necessary bounce the wheel to help seat the
tyre but, see that there is adequate pressure to
prevent damaging the tyre or tube and only use
moderate force. If the tyre will not seat, it is
better to release the pressure, apply soap solution
to lubricate and re-inflate.

Inflate to the required pressure and check fit-
ting lines again. Inflation should not be too
rapid, particularly at the commencement, to
allow the beads to seat correctly on the rim.

See that the valve protrudes squarely through
the valve hole before screwing down the knurled
nut and replace the dust cap.

Tighten down the security bolts (if fitted).

Fi6. F.28. Completing the fitting of the second bead.
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TYRE MAINTENANCE

Always maintain correct inflation pressures (see
page GD.10). Use a tyre pressure gauge and
check weekly when tyres are cold. The pressures
quoted in the data pages arz for a rider of 140
Ibs. weight. If the rider’s weight exceeds 140 Ibs.
pressure should be increased as follows:——

FRONT TYrRE:—Add 1 Ib. per square inch for
every 28 1bs. above 140 Ibs.

REAR TYRE:—Add 1 Ib. per square inch for
every 14 Ibs. above 140 1bs.

For sustained high speeds normal pressures
should be increased by 5 Ibs. per square inch.
If a pillion passenger or luggage is carried ,the
actual load on each tyre should be taken and the
pressures increased in accordance with the table
below. The load on each tyre can be found by
placing each wheel in turn ona weighbridge with
the rider or riders astride the machine.

Pressure should then be adjusted to the chart.

18, 19, 20 AND 21 INCH DIAMETER RIMS

Nominal Inflation pressure (Ib. per sq. in.)
Tyre
Section 16 18 20 24 28 7 32
(inches)
Load Per Tyre (Ib.)
3.00 160 185 210 255 300 350
3.25 200 230 260 320 380 440
3.50 280 310 335 390 450 500
4.00 260 395 430 500 570 640
1
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SIDECAR ALIGNMENT

Alignment of the front and rear wheels has been
described on page F.13 and the two straight edges
used can also be used for aligning the sidecar.

The combination must stand on a flat smooth
surface such as concrete or paving; place one of
the straight edges against the front and rear
wheels and the other against the sidecar wheel
as Fig. F.29.

Fic. F.29. “Toe-in.”

Straighten the front wheel so that it touches
the straight edge at each side or, if the front tyre
is of smaller section, the gap is equal each side.

It is of course useless trying to align a sidecar
if the front and rear wheels are not in alignment.
Now measure the distance between the straight
edges at (A4) and (B). The distance in front at (B)
should be 3% in. to 34 in. less than at (4). If the
alignment is incorrect adjustment is usually made
at the front lower coupling and it is known as
“toe-in.”

In addition to aligning the wheels horizontally,
the machine should also be aligned vertically, if
the maximum enjoyment is to be obtained from
the outfit.

The machine should “lean out” approximately
1 in. from the vertical.

To check, hang a plumb-line from the handle-
bar, and measure the distance between top and
bottom as in Fig. F.30.

Any adjustment necessary is usually carried
out at the two upper sidecar connections. The
measurement at (C) the top should be approxi-
mately 1 in. greater than at the bottom and
should never be less.

If the machine is leaning inwards then the
couplings must be adjusted to push the machine
further out. To do this it may be necessary to
move the connections along the sidecar chassis
towards the machine, this however will depend
on the type of sidecar used.

FiG. F.30. Vertical alignment.
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INTRODUCTION

The electrical system is supplied from an alter-
nating current generator contained in the pri-
mary chaincase and driven from the crankshaft.
Alternator model RM19 or RM21 is employed.
For special purpose models fitted with two-way
radio, or other additional current-consuming
equipment, alternator RM20/19 provides the
increased output necessary to balance the greater
electrical loading. The generator output may be
controlled by the lighting and ignition switches
or (as with some RM19 and all RM21 alter-
nators) a Zener Diode.

1966 models are 12 volt machines and have
two MKZ9E batteries of 7 amp./hour at 10 hour
rate or 8 amp./hour at 20 hour rate (later models
are fitted with one PUZSA 12 volt battery) con-

nected in series, with Zener Diode in circuit to
regulate the battery current.

The current is then supplied to the ignition
system which is controlled by a double contact
breaker (model 4CA 1966-67 models and model
6CA 1968 models) driven from the timing idler
gear.

The contact breaker feeds two model MA12
ignition coils, one for each cylinder.

The routine maintenance needed by the
various components is set out in the following
sections. All electrical components and con-
nections including the earthing points to the
frame of the machine must be clean and tight.

ALTERNATOR

The alternator consists of a spigot-mounted
6 coil laminated stator (which may be encapsul-
ated) with a rotor carried on and driven by an
extension of the crankshaft. The rotor has an
hexagonal steel core, each face of which carries
a high-energy permanent magnet keyed to a lami-
nated pole tip. The pole tips are riveted circum-
ferentially to brass or aluminium side plates, the
assembly being cast in aluminium and machined
to give a smooth external finish.

There are no rotating windings, commutator,

brushgear, bearings or oil seals and conse-
quently the alternator requires no maintenance
apart from occasionally checking that the snap
connectors in the output cables are clean and
tight.

If rotor removal is necessary, there is no need
to fit magnetic keepers to the rotor poles. When
removed, wipe off any swarf which may have
been attracted to the pole tips and put the rotor
in a clean place until required for refitting.

BATTERY INSPECTION AND MAINTENANCE

Battery model MKZ9E is a six volt unit and two
are connected in series to give 12 volts. Later
machines have one 12 volt battery. These are
known as PUZSA models.

The battery containers are moulded in trans-
lucent polystryrene through which the electro-

lyte can be seen. A coloured line on the side of
the battery indicates the correct level at which
the electrolyte must be maintained. In the case
of model PUZ5A battery, polythene tubing is
attached to the battery to lead the corrosive
fumes away from any parts of the machine where
they might cause damage.
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Gl. PART A
Dry Charged Batteries

Battery models PUZ5A and MKO9E are supplied
dry-charged.

If a battery is required ready for use (filled
with electrolyte) the model numbers are PUSA
and MKOYE. This is because the “Z” in each
case indicates that the battery is dry.

In every case throughout this manual both
battery models will be referied to as PUZSA
and MKZ9E.

These batteries leave the factory in the fully
“dry-charged” condition. The following filling
instructions must be carefully observed: —

With the acid battery and room temperature
between 60°F and 100°F (15.5—37.7°C), remove
the vent plugs and fill each cell in one operation
to the coloured marker line with acid (electro-
lyte) of the correct strength.

Measure the temperature and specific gravity
of the electiolyte in each of the cells.

Allow to stand for 20 minutes and again re-
check the temperature and specific gravity of the
clectrolyte in each cell and compare the readings
with those previously taken.

The battery is then ready for service unless
the above checks show the electrolyte tempera-
ture to have risen by more than 10°F (5.5°C) or
the specific gravity to have fallen by more than
10 “points”, ie., by more than 0.010 specific
gravity. In this event, it will be necessary to
recharge the battery at the appropriate charge
rate (0.7 amperes) until the specific gravity values

remain constant for three successive hourly
readings and all cells are gassing freely.

During charging, keep the clectrolyte in each
cell level with the coloured marker line by add-
ing distilled water not acid.

G1. PART B.
Routine Maintenance

Every 1,000 miles (1,600 km.) or monthly, or
more regularly in hot climates wipe away dirt

* and moisture from the top of the battery.

Examine the terminals; if they are corroded
scrape them clean and smear them with a film
of petroleum jelly, or with a silicone grease.

The level of the electrolyte in each cell should
be checked weekly or every 250 miles. If neces-
sary lift the battery out of the carrier so that
the coloured filling line can be seen. Add dis-
tilled water until the electrolyte reaches this line.
NOTE:—On no account should the batteries be
topped-up to the separator guard but only to
the coloured line. ’

With this type of battery, the electrolyte can
only be reached by a miniature hydrometer,
which would indicate the state of charge. In
some cases it may be necessary to tilt the battery
to bring sufficient electrolyte above the separa-
ture guard. A reading should not be taken after
adding distilled water, until the battery has been
on charge for at least 30 minutes.

Great care should be taken when carrying out
these operations not to spill any electrolyte or
allow a naked flame near the battery. The mix-
ture of oxygen and hydrogen given off by a
battery on charge, and to a lesser extent when
standing idle, can be dangerously explosive.
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be faulty it is advisable to have it checked by a
Lucas depot or agent.

A leadqacid battery slowly loses its charge
whilst standing—the rate of loss being greater
in hot climates. If a battery is not being used,
it is important to give it freshening charges at the
appropriate recharge rate mentioned in Section
Gl, Part A. These should be given fortnightly
in temperate climates and weekly in the tropics.

(A)  Specific Gravity of FElcctrolyte for
filling Batteries MKZ9E and PUZSA.

U.K. and climates
normally below
80°F. (26.6°C.)

Tropical climates
over
80°F. (26.6°C.)

Fi1G. G.1.  Bartery (MKZ9E).
> i
-~ o
<esn

C3g

Filling | Fully charged | Filling | Fully charged

1.260 I 1.270—1.290 | 1.210 ‘ 1.210—1.230

To obtain a specific gravity stiength of 1.260
at 60°F (15.5°C), add one part by volume of
1.840 specific gravity acid to 3.2 parts of dis-
tilled water.

To obtain a specific gravity strength of 1.210
at 60°F (15.5°C), add one part by volume of
1.840 spccific gravity acid to 4.3 parts of dis-
tilled water.

(B)  Maximum Permissible Electrolyte
Temperature During Charge.

Fic. G.1a.

il

Battery (PUZ5A).

The readings obtained from the battery elec-
trolyte should be compared with those given in
table A, page G.4. If a battery is suspected to

Climates Climates Climates
normally between frequently
below 80°F. 80—I100°F. | above 100°F.
(27°C) (27—38°C.) (38°C)
100°F. 110°F. 120°F.
(38°C) (43°C) (49°C))
Nofes

The specific gravity of the clectrolyte varies with
the temperature. For convenience in comparing
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specific gravities, they are always corrected to
60°F, which is adopted as a reference tempera-
ture. The method of correction is as follows.

For every 5°F below 60°F deduct .002 from
the obscrved reading to obtain the true specific
eravity at 60°F. For every S'F above 60°F, add
002 1 the abserved reading to obtain the true

specific gravity at 60°F.

The temperature must be indicated by a
thermometer having its bulb actually immersed
in the clectrolytz and not the ambient tempera-
ture. To take a temperature reading tift the bat-
tery sideways and thea insert the thermometer.

COIL IGNITION SYSTIEDM

Description

The coil ignition system comprises two ignition
coils and a contact breaker fitted in the timing
cover and driven by the idler pinion. The igni-
tion coils are mounted at the rear of the engine
one either side of the frame tubes. Access to the
coils is achieved by removing the sidecovers (see
page D.9).  Apart from cleaning the coils
inbetween the terminals and checking the low-
tension and high-tension connections, the coils
will not require any other attention. Testing the
ignition coils is amply covered in G2, Part C,
page G7, whilst testing the contact breaker is
described in G2, Part D.

The best method of approach to a faulty igni-
tion system, is that of first checking the low-
tension circuit for continuity as shown in G2,
Part A. and then following the procedure laid
out in G2, Part B, to locate the fault(s).

Failure to locate a fault in the low-tension
circuit indicates that the high-tension circuit or
sparking plugs are faulty, and the procedure
detailed in G2, Part E, must be followed. Before
commencing any of the following tests, however,
the contact breaker and sparking plugs must be
cleaned and adjusted to climinate this possible
source of fault.

G2. PART A.

Checking the Low-tension Circuit
for Continuity

To check whether there is a fault in the low-

tension cireuit and to locate its position. the

following tests should be carried out:—

Disconnect and remove the fuel tank (page
13.5) removing the white lead which connects the
() terminads of the left and right ignition coils.
Then, with the wiring harness white lead con-
nected to the () terminal of the left ignition
cotl only, turn the ignition switeh 1o the IGN
position.  Slowly crank the engine and at the
same time observe the ammeter needle, which
should [uctuate between zero and o slight dis-
charge, as the contacts open and close respee-
tively.

Disconnect the wiring harness white lead
from the left ignition coil and connect it to the
SW terminal of the right ignition coil and then
repeat the test. If the ammeter needle does not
fluctuate in the described way when carrying out
both tests, then a fault in cither the fow-tension
circuit or onc of the coils is indicated.

First, examine the contact breaker contacts
for pitting, piling er presence of oxidation, oil
or dirt etc. Clean and ensure that the gap is set
correctly to .014—.016 in. (.35—.40 mm.)) as
described on page B.2§.

G2. PART B.
Fault Finding in the Low-tension Circuit

To trace a fault in the low-tension circuit, crank
the engine until both sets of contacts are opened,
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or alternatively, place a piece of insulating
material between both sets of contacts whilst
the following test is carried out:—

For this test it is assumed that the fuel tank
is removed and the wiring is fully connected as
shown in the appropriate wiring diagram, pages
G25—G28. With the aid of a 0--15 volt D.C.
voltmeter and two test-prods make a point to
point check along the low-tension cireuit starting
at the battery and working right through to the
ignition coils, stage by stage. in the following
manner,

NOTE:—The following tests assume that the
Zener Diode, alternator rectifier or the emer-
gency start capacitor (when fitted) is not the
cause of bzmcr_v-supply-voltugc failure, failure of
these units being cither indicated by a discharge
shown on the ammeter or a blown fuse (when
fitted) proceed to paragraph 1. Itis also assumed
that at this stage it would be known (either by
tests carried out in Section G2, Part A, or by
obvious lack of high-tension voltage at the spark-
ing plug(s)—whether the fault affected the opera-
tion of both sparking plugs or was confined to
one only. In the former case proceed to para-
graph 1, and in the latter case paragraph 6.

(1) First, establish that the battery is earthed
correctly by connecting the voltmeter across
the battery negative terminal and the mach-
ine frame earth. No voltage or lower than
battery voltage reading indicates that the
red carthing lead or connection is faulty.

(2) Turn the ignition switch to the IGN posi-
tion and connect the voltmeter between
either the left ignition coil (—) terminal and
earth or the right ignition coil (--) terminal
and earth, when battery voltage should be
indicated (proceed to paragraph 6). No
voltage reading indicates a circuit break-
down between the battery and both coil (—)
terminals (proceed to paragraph 3).

(3) Connect the voltmeter between both of the
ammeter tetminals in turn or, both sides of
the fuse (when fitted) and earth. No reading
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on the “load™ side indicates that ejther the
ammeter or fuse is faulty or there is a bad
connection associated with the brown and
blue lead from the battery, and a reading
on the “‘battery” side only, indicates a faulty
ammeter or fuse (ascertain and rectify the
cause of failure).

Connect the voltmeter between ignition
switch “feed” terminal and earth. No read-
ing indicates that the brown and white (or
brown and blue) lead between switch and
ammeter, or fuse, has faulty connections.

Conncet the voluneter across ignition switch
“load” terminal and carth. No reading indi-
cates that the ignition switch is faulty and
should be replaced. Battery voltage reading
at this point but not at the ignition coil (—)
terminals indicates that the white lead has
become “open circuit” (broken or discon-
nected).

Check whether the interconnecting cable
between each coil is satisfactory, then dis-
connect the black/white, and black/yellow
lead(s) from the (+) terminal(s) of the igni-
tion coil(s) or the one (if known) associated
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Fi1G. G.2.  Ignition coil test rig.




A5065 ELECTRICAL SYSTEM G7

with the faulty side. Connect the voltmeter
across the (4) terminal of the coil(s) and
carth. No reading on the voltmeter in either
case indicates that the coil primary winding
is faulty and a replacement ignition coil
should be fitted.

(7) With both sets of contacts still open (or
insulated from each other) reconnect the
ignition coil leads and then connect the
voltmeter across both sets of contacts in
turn. No reading in either case indicates
that there is a faulty cable connection or
the internal insulation of one of the con-
densors (capacitors) has broken down. Re-
new the condensor and retest.

(8) If the retest is satisfactory, switch off the
ignition switch and remove the insulation
picce from both sets of contacts if applicable.

G2. PART C.
Ignition Coils

The ignition coils consist of primary and second-
ary windings wound concentrically about a lami-
nated soft iron core, the secondary winding being
next to the core.

The primary and seconary windings of each
coil have 310 turns and 17,000—17,600 turns
respectively of enamel-covered wite, the second-
ary being much finer—also enamel-covered.
Each layer is paper insulated from the next on
both primary and secondary windings.

To test the ignition coil on the machine first
ensure that the low-tension circuit is in order as
described in G2, Part A, then disconnect the
high-tension leads from the left and right spark-

ing plugs.

Turn the ignition switch to the IGN position
and crank the engine until the contacts (those
with the black/yellow lead from the ignition coil)
for the right cylinder are closed.

Flick the contact breaker lever open a number

ol times whilst the high-tension lead from the
right ignition coil is held about ¢ in. away from
the cylinder head. If the ignition coil is in good
condition a strong spark should be obtained, if
no spark occurs this indicates the ignition coil
to be faulty.

Repeat this test for the left high-tension lead
and coil by cranking the engine until the contacts
with the black/white lead from the left ignition
coil are closed.

Before a fault can be attributed to an ignition
coil it must be ascertained that the high-tension
cables are not cracked or showing signs of
deterioration, as this may often be the cause of
misfiring etc. It is advisable to remove the igni-
tion coils and test them by the method described
below.

Bench Testing Ignition Coil

Connect the ignition coil into the circuit shown
in Fig. G.2 and set the adjustable gap to 9 mm.
With the coatact breaker running at 100 r.p.m.,
not more than 5% missing should occur at the
spark gap over a period of 15 seconds. The
primary winding can be checked for short-
circuit coils by connecting an ohmeter across
the low-tension terminals. The reading obtained
should be within the figures quoted below (at
20°C).

Primary Resistance
Coil
Minimum Maximum
MAI12 3.0 ohms 3.4 ohms
G2. PART D.

Contact Breaker

Faults occurring at the contact breaker are in
the main due to, incorrect adjustment of the
contacts or the efficiency being impaired by
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BLACK & YELLOW
Fis. G.3.

Fi1G.

G.3B.

Contuct breaker and
condenser assembly (1966-67).

Condenser pack (1968).

FiG. G.3a. Contact breaker (1968).

piling, pitting or oxidation of the contacts due
to oil etc. Therefore, always ensure that the
points are clean and that the gap is adjusted to
the correct working clearance as described on
page B.28.

To test for a faulty condenser, first turn the
ignition switch to IGN position and then take
voltage readings across each set of contacts with
the contacts open. No reading indicates that the
condenscer juternal insulation has broken down.
Should the fault be due to a condenser having
a reduction in capacity, indicated by excessive
arcing when in use, and overheating of the con-
tact faces, a check should be made bv substi-
tution.

On 1968 models the condensers are not fixed
on to the contact breaker plate, they are in a
sclf-contained pack situated under the seat above
the battery carrier.

Particular attention is called to the periodic
lubrication procedure for the contact breaker
which is given on pages A.10-11. When lubri-
cating the parts ensure that no oil or grease gets
on to the contacts.
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1f it 1s felt that the contacts require surface
grinding then the complete contact breaker unit
should be removed as described on page B.28,
and the moving contacts disconnected by un-
screwing the securing nuts from the condenser
terminals. Grinding is best achieved by using a
fine carborundum stone or very fine emery cloth,
afterwards wiping away any trace of dirt or metal
dust with a clcan petrol (gasoline) moistened
cloth. The contact faces should be slightly
domed to ensure point contact. There is no need
to remove the pitting from the fixed contact.
When refitting the moving contacts do not forget
to refit the insulating shields to the condenser
terminals and apply a smear of grease to the
contact breaker cam and moving contact pivot
post. Lubricate the one felt pad.

G2.  PART E.
Checking the High-tension Circuit

If ignition failure or misfiring occurs, and the
fault is not in the low-tension circuit, then check
the ignition coils as described in Part C. If the
coils prove satisfactory, ensure that the high-
tension cables are not the cause of the fault.

If a good spark is available at the high-tension
cable, then the sparking plug suppressor cap or
the sparking plug itself may be the cause of the
fault. Clean the sparking plug and adjust the
electrodes to the required setting as described
on pages G.Il and then reset the engine for
running pcrformance. If the fault recurrs then
it is likely the suppressor caps are faulty and
these should be renewed.

Firebird Scrambler only

These models are fitted with standard electrical
equipment described on preceding pages, which
can be modified to incorporate a capacitor. This
enables the engine to be run with or without a
battery. Hence for use in competitive events the
tider can remove the battery if he so desires.

The system is also suitable for emergency
operation in case of battery failure, since engines
can be started without the battery and run as
normal with full use of the standard lighting,
except for parking.

In operation, the energy pulses from the alter-
nator are stored by the capacitor to ensure that
suflicient current flows through the ignition coil
at the moment the contact points open, thus
ensuring an adequate spark.

Running without the Battery

Before running the engine with the battery dis-
connected, it is essential that the battery negative
(—) lead is bound up with insulation tape to
prevent short-circuiting by contact with the
frame of the machine.

Note:—Periodically check that the capacitor
is serviceable by disconnecting the battery, when
the engine should start and continue to run in
the normal manner with full lighting also avail-
able.

SreciaL NotTe:—The capacitor is not supplied
as standard equipment, but suitable leads are
provided for the addition of the capacitor. if
required. Normally, these leads are inoperative
and are taped to the main harness.

SPARKING PLUGS

It is recommended that the sparking plugs be
inspected, cleaned and tested every 5,000 miles
(8,000 km.) and new ones fitted every 10,000
miles (16,000 km.).

To remove the sparking plugs a box spanner—
13/16 in. (19.5 mm.) across flats—should be used

and if any difficulty is encountered a small
amount of penetrating oil should be placed at
the base of the sparking plug and time allowed
for penetration. When removing the sparking

plugs identify each plug with the cylinder from

which it was removed so that any faults on
examination can be traced back to the cylinder
concerned.
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Due to certain featurcs of engine design the
sparking plugs will probably show slight differing
deposits and colouring characteristics.

Next examine the plugs for signs of petrol
{zasoline) fouling. This is indicated by a dry,
sooty, black deposit which is usually caused by
over-rich carburation, although ignition system
defects such as a discharged battery, faulty
contact breaker, coil or condenser defects, or
a broken or worn out cable may be additional
causes. For this purpose it is recommended
that any adjustments to carburation etc., which
may be carried out to gain the required colour
characteristics should always be referred to the
left cylinder.

Examine both plugs for signs of oil fouling.
This will be indicated by a wet, shiny, black
deposit on the central insulator. This is caused
by excessive oil in the combustion chamber
during combustion and indicates that the piston
rings or cylinder bores are worn.

To rectify this type of fault the above men-
tioned items should be checked with special
attention given to carburation system. Again,
the left plug should be used as the indicator.
The right plug will almost always have a darker
characteristic.

Overheating of the sparking plug electrodes
1s indicated by severely eroded electrodes and
a white, burned or blistered insulator. This type
of fault cun be caused by weak carburation or
over-advanced ignition timing, although plugs
which have been operating whilst not being
screwed down sufficiently can be easily become
overheated due to heat that is normally dis-
sipated through to the cylinder head not having
an adequate conducting path. Overheating is
normally symptomised by pre-ignition, short
plug life, and “pinking” which can ultimately
result in piston crown failute. Unnecessary
damage can result from over-tightening the
plugs. To achieve a good seal between the plug
and cylinder head, screw the plug in by hand
on to its gasket, then lightly tighten with a box-
spanner.

FiG. G4.  Sparking plug diugnosis.

A plug of the correct grade will bear a light
flaky deposit on the outer rim and carth elec-
trode, and these and the buse of the insulator
will be light chocolate brown in colour. A
correct choice of plug is marked (A). (B) shows
a plug which appears bleached. with a deposit
like cigarctte ash; this is too “hot-tunning” for
the performance of the engine and a cooler-
running type should be substituted.

A plug which has been running too *‘cold”
and has not rcached the self-cleaning tempera-
ture 1s shown at (C). This has oil on the base
of the insulator and electrodes, and should be
replaced by a plug that will burn off deposits
and remove the possibility of a short-circuit.
The plug marked (D) is heavily sooted, indi-
cating that the mixture has been too rich, and
a further carburation check should be made.
At illustration (E) is scen a plug which is com-
pletely worn out and in need of replacement.

To clean the plugs it is preferable to make
use of a properly designed proprietary plug
cleaner. The makers instructions for using the
cleaner should be followed carefully. )

When the plugs have been carefully cleaned,
examine the central insulators for cracking and
the centre electrode for excessive wear. In such
cases the plugs have completed their useful life
and new ones should be fitted.
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Finally, before refitting the sparking plugs the
electrodes should be adjusted to the correct gap
setting of .025 in. (.635 mm.). Before refitting
sparking plugs the threads should be cleaned
by means of a wire brush and a minute amount
of graphite grease smeared on to the threads.
This will prevent any possibility of thread seizure
occurring.

If the ignition timing and carburation settings
are correct and the plugs have been correctly
fitted, but overheating still occurs then it is
possible that carburation is being adversely
affected by an air leak between the carburetter,
manifold and the cylinder head. This possibility
must be checked thoroughly before taking any
further action. When it is certain that none of

the above mentioned faults are the cause of
ovcrheating then the plug type and grade should
be considered.

Normally the type of plugs quoted in General
Data are satisfactory for general use of the
machine, but in special isolated cases, conditions
may demand a plug of a different heat range.
Advice is readily available to solve these prob-
lems from the plug manufacturer who should be
consulted.

Norte:-—If the machine is of the type fitted
with an air filter or cleaner and this has been
removed it will affect the carburation of the
machine.

CHARGING SYSTEM

Description

On 1966 and later models, all of which have a
12 volt electrical system and Zener Diode charge
control, the alternator leads are connected differ-
ently. The alternator gives “maximum” output
with the lighting switch in all switch positions,
the coils being permanently connected across the
rectifier.  Excessive charge is absorbed by the
Zener Diode which is connected in parallel with
the battery.

To locate a fault in the charging circuit, first
check the charging rate as described in Part A.
Proceed then to test the alternator as described
in Part B. If the alternator is satisfactory, the
fault must lie in the charging circuit, hence the
rectificr must be checked as given in Part C,
and then the wiring and connections as shown
in Part D.

G4. PART A.
Checking the D.C. Input to Battery
For this test the battery must be in good condi-

tion and a good state of charge, therefore, before
conducting the test, ensure that the battery is up

to the required standard, or alternatively fit a
good replacement battery.

Disconnect the Zener Diode (when fitted).

Connect a D.C. ammeter (0—15 amp.) in
serics between the battery main lead (brown/
blue) and battery negative terminal and then
start the engine and run it at approximately
3,000 r.p.m. (equivalent to 45 m.p.h. in top gear).

Norte:—Ensure that the ammeter is well in-
sulated from the surrounding earth points other-
wise a short-circuit may occur,

Operate the lighting switch and observe the
ammeter readings, for each position of the
switch. The observed figures should not be less
than those tabulated in Fig. G.16 for the parti-
cular model. If the readings are equal to or
higher than those given, then the alternator and
charging circuit are satisfactory. If the readings
are lower than those quoted, then the alternator
must be tested as described in Part B below.
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G4.  PART B.
Checking the Alternator A.C. Output

Disconnect the three alternator output cables
underneath the engine (two cables in the case
of RM2| alternator) and run the engine at
3,000 r.p.m. (equivalent to 45 m.p.h. in top gear).

Connect an A.C. voltmeter (0—15 volts) with
I ohm load resistor in parallel with the alter-
nator leads as shown in the table, Fig. G.16 and
observe the voltmeter readings. A suitable 1 ohm
load resistor can be made from a picce of
nichrome wire as shown in Section G4, Part E,
page G.15.

From the results obtained, the following
deductions can be made:—

(I) If the readings are all equal to or higher
than those quoted for the particular model
then the alternatos is satisfactory.

(2) A low reading on any group of coils (in
the case of model RM 9 alternator) indi-
cates that some turns of the cojls are short-
circuited.

(3) A low reading in the case of model RM2]
alternator and for all parts of the test (model
RM19) indicates that the rotor has become
partially demagnetised. Check that this has
not been caused by a faulty recifier, and
only then fit a new rotor.

(4) In the case of model RMI19 alternator a
zero reading for any group of coils indicates
that a coil has become disconnected, is open
circuit, or is earthed. In the case of model
RM21 alternator the internal cable con-
nections are open-circuit or shorted.

(5) A reading obtained between any one lead
and earth indicates that coil windings or
connections have become earthed.

If any of the above mentioned faults occur,
always check the stator leads for possible chain
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damage before contemplating renewing the
stator.
It is not a practical or economic proposition

to attempt to repair a faulty stator winding of
the encapsulated type.

It is also beyond the scope of this manual to
give instructions for the repair of faulty stator
windings of the type which are not encapsulated.
However, the windings specification is given in
the table, Fig. G.16 for those obliged to attempt
repair work.

G4. PART C.
Rectifier Maintenance and Testing

The rectifier is a silicon semi-conductor device
which allows current to flow in one direction
only. It is connected to provide full wave rectj-
fication of alternator output current,

The rectifier requires no maintenance beyond
checking that the connections are clean and
tight. The nuts clamping the rectifier plates
together must not under any circumstances be
slackened. A separate nut is used to secure the
rectifier to the motor-cycle and it is important
to check periodically that the rectifier is firmly
attached to its mounting bracket.

Fic. G.5. Refitting the rectifier.
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When tightening the rectifier securing nut,
hold the spanner as shown in Fig. G.5, for if
the plates arc twisted, the internal connections
will be broken. Note that the circles marked
on the fixing bolt and nut indicate that the
thread form is 14 in. U.N.F.

Testing the Rectifier

To test the rectifier, first disconnect the brown/
white lead(s) from the rectifier centre terminal
and insulate the end of the lead(s) to prevent
any possibility of a short-circuit occurring, and
then connect a D.C. voltmeter (with | ohm load
resistor in parallel) between the rectifier centre
terminal and earth.

Disconnect the alternator green/black lead
and reconnect to rectifier green/black terminal
by means of a jumper lead.

Note:—Voltmeter positive terminal to frame
earth (ground) and negative terminal to centre
terminal on rectifier.

Ensure that all the temporary connections are
well insulated to prevent a short-circuit occurring
then turn the ignition switch to IGN position
and start the engine.

With the engine running at approximately
3,000 r.p.m. (approximately 45 m.p.h. in top gear)
observe the voltmeter readings. The reading
obtained should be at least 7.5 volt minimum.

(1) If the reading is equal to or slightly greater
than that quoted, then the rectifier elements
in the forward direction are satisfactory.

(2) 1f the reading is excessively higher than the
figures given, then check the rectifier earth-
ing bolt connection. If the connection is
good then a replacement rectifier should be
fitted.

(3) If the reading is lower than the figures
quoted or zero readings are obtained, then
the rectifier or the charging circuit wiring
is faulty and the rectifier should be dis-
connected and bench tested so that the

fault can be located.

Note that all of the above conclusions assume
that alternator A.C. output figures were satis-
factory. Any fault at the alternator will, of
course, reflect on the rectifier test results.
Similarly any fault in the charging circuit wiring
may indicate that the rectifier is faulty. The
best method of locating a fault is to disconnect
the rectifier and bench test it as shown below.

Bench Testing the Rectifier

For this test the rectifier should bz disconnected
and removed. Before removing the rectifier, dis-
connect the leads from the battery terminals to
avoid the possibility of a short-circuit occurring.

Connect the rectifier to a fully charged 12 volt
battery of approximately 50 ampere/hours capa-
city at the 10 hour ratc, and | ohm load resistor,
and then connect the D.C. voltmeter in the V2
position, as shown in Fig. G.7.

Note the battery voltage (should be 12 volt)
and then connect the voltmeter in VI position
whilst the following tests are conducted.

A voltmeter in position VI will measure the
volt drop across the rectifier plate. In position
V2 it will measure the supply voltage to check
that it is the recommended 12 volts on load.

In Fig. G.8, the rectifier terminal markings (1),
(2) and (3) are as shown physically in Figs. G.6
and G.7, while terminal (4) represents the recti-
fier centre bolt. (1) and (3) are the A.C. input

Fi1G. G.6. Rectifier (showing terminal
connections for bench tests 1 and 2).
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terminals while (2) and (4) arc the D.C. output
TEST PRODS terminals (—ve and -}-ve respectively).

TEST 1

With the test leads, make the following con-
nections but keep the testing time as short as
possible to avoid overheating the rectifier cell:
(@) 1 and 2; () 1 and 4; (¢) 3 and 4; (d) 3 and 2.
Each reading should not be greater than 2.5 volts
with the battery polarity as shown.

RECTIFIER
1-oHM Lomw TEST 2
~ RESISTOR vouTmereRs Reveise the leads or battery polatity and repeat
test 1. The reading obtained should not be more
m than 1.5 volts below battery voltage (V,), i.e.,

v2 _
\_/ 10.5 volts minimum.
‘ILﬁqT If the 1eadings obtained are not within the
+ -

figures given, then the rectifier internal con-
12VOLT BATTERY . . .
nections are shorting or aged and the rectifier
should be renewed.

FiG. G.7.  Bench testing the rectifier.

TEST 1 CHECKING FORWARD RESISTANCE

L
-1 +J1 1 '
A ,A\ P
‘71 Vi N I, N 7 :Y': 7 .\‘(/ Y
‘-’.&\ ‘; ) ‘;’n(\ ;* ‘) [N 2N
+ . % =~ e S—d = >--4
yond oo 4 o —4 3 ,
2 ‘v’:, N /”~ ‘)v‘n, N e 2 2:., - ’
1-;'(\ \;'\f\ "*‘ \;’{\ N ) \:\
N 7N NN N
Y Y
:3 13 +13 —13
TEST 2 CHECKING BACK LEAKAGE
+]1 -1 i a
N A % A /"{‘»‘.
25 N R 4% ™ X
hd 7\ *}«l‘ N 17 '\ AN PN
— 2 + /7N N 4 h \>---4
754 /’»--4 -2--<\’1’ s 4 -2—'(\ ., + 2 S
=W “X. wN T AR AR
- - ~ 7
\Y/ \T/
i3 13 -13 +13

FI1G. G.8. Rectifier test sequence for checking forward resistance and back leakage.
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G4. PART D.
Checking the Charging Circuit for Coatinuity

These three tests utilise the machines own bat-
tery to test for continuity or breakdown in the
A.C. scction of the charging system.

For this series of tests, the battery must be
in a good state of charge and the alternator
leads must be disconnected at the snap-connectors
underneath the engine, so that there is no possi-
bility of demagnetising the rotor.

(1) First, check that there s voltage at the recti-
fier centre terminal by connecting a D.C.
voltmeter, with 1 ohm load resistor in
parallel, between the rectifier centre termi-
nal and carth, remember (4-ve) positive
earth (ground). The voltmeter should read
battery volts. If it does not, there is a faulty
connection in the wiring and test (1), (3)
and (4) in G2, Part B, should be carried
out to locate the fault.

(2) Connect the green/black lead from the
wiring harness (undernicath the engine) to
the rectifier centre terminal, by means of a
jumper lead. Tu.n the ignition switch to
IGN position and the lighting switch to
HEAD position, and connect a D.C. volt-
meter (with 1 ohm resistor in parallel)
between green/yellow lead at rectifier from
harness and ecarth. The voltmeter should
read battery voltage. If it does not. the
leads to ignition switch terminals 17 and 18
should be checked and the leads to the
lighting switch terminals 5 and 7 should
also be checked. With the lighting switch
in PILOT position no reading should be

obtained between green/yellow and earth or
green/white and earth at the rectificr. This
last test only applies to the earlier switched
alternator circuits.

G4. PART E.
Constructing a 1 ohm Load Resistor

The resistor used in the following tests must be
accurate and constructed so that it will not over-
heat otherwise the correct values of current or
voltage will not be obtained.

A suitable resistor can be made from 4 yaids
(33 metres) of 1€ sw.g. (048 in.. ic. 1.2 mm.
diameter) nichrome wire by bending it into two
equal parts and calibrating it as follows:—

(1) Fixa heavy gauge flexible lead to the folded
end of the wire and connect this lead to the
positive terminal of a 6 volt battery.

(2) Connect a D.C. voltmeter (0--10 volts)
across the battery terminals and an am-
meter (0—10 amp.) between the battery
negative terminal and the frec ends of the
wire resistance. using a crocodile clip to
make the connection.

(3) Move the clip along the wires. making
contact with both wires until the anmimeter
reading is numerically equal to the number
of volts shown in the voltmeter. The resist-
ance is then I ohm. Cut the wire at this
point, twist the two ends together and wind
the wire on an asbestos former approxi-
mately 2 in. (5 cm.) diameter so that each
turn does not contact the one next to it.

ZENER DIODE CHARGE CONTROL
(12 volt machines only)

Description -

The Zener Diode alternator output regulating
system provides automatic control of the charg-
ing current. It will only operate successfully on

a 12 volt system where it is connected in parallel
with the battery as shown in the wiring diagram,
pages G.26-28. .
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TERMINAL:
BLADE

Fi1c. G.9. Zeuner Diode.

Assuming the battery is in a low state of
charge its terminal voltage (the same voltage is
across the Diode) will also be low, therefore the
maximum charging current will flow into the
battery from the alternator. At first none of the
current is by-passed by the diode because of it
being non-conducting due to the low battery

EARTHING
STUD

terminal volts. However, as the battery is quickly
restored to a full state of charge, the system
voltage riscs until at 14 volts the Zener Diode
becomes partially conducting, thereby providing
an alternative path for a small part of the charg-
ing current. Small increases in battery voltage
result in large increases in Zener conductivity
until, at approximately 135 volts the bulk (about
5 amperes) of the alternator output is by-passing
the battery. The battery will continue to receive
only a portion of the alternator output as long
as the system voltage is relatively high.

Depression of the system voltage, due to the
use of headlamp or other lighting equipment,
causes the Zener Diode current to decrease and
the balance to be diverted and consumed by the
component in use.

If the electrical loading is suflicient to cause
the system voltage to fall below [4 volts, the
Zener Diode will revert to a high resistance
state of non-conductivity and the full generated
output will go to meet the demands of the
battery.

ZENER DIODE CONVERSION KIT

Description

1966 A65 12 volt models with the Zener Diode
mounted under the twin seat can now be con-
verted to the latest type where the improved
heat sink is mounted undernecath the steering
head.

A conversion kit 00-5168 consisting of the
parts listed below is available on demand:—

Converston Kit Parts

68-9428  Heat sink ... l off
68-9429  Diode retaiuing clip I off
2-923 Plain washer 2 off
42-4476  Self-locking nut ... 1 off
68-5187 Bolt 1 off
54942747 Lucar connection ... 1 off
54190119 Lucar cover [ off

Fitting Instructions

(1) Remove the steering damper anchor plate
and drill 4% in. diameter hele in line with
existing holes at 2 in. centres from the
large holes.

(2) Disconnect and cut off the white Diode .
lead at harness junction and retain for
future use (approximately 5 in.). Insulate
the stub at harness junction.

(3) Remove the red Diode to rectifier lead and
retain, then remove the red battery earth
lead from the Diode and reconnect to recti-
fier centre fixing stud.

(4) Remove the Diode and old heat sink, dis-
card the heat sink and bolt, refit the Diode
under the steering head as follows.
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(5) Pass the new bolt No. 68-5187 with washer
2-923 under the head downwards through
the frame lug (it may be necessary to open
up the hele stightly), damper anchor plate,
and front end of engine steady stay and
secure with  lockwasher 36-382 and nut
2-49. Paint must be removed locally be-
tween clamped faces to ensure a good elec-
trical contact.

7

FiG. 10.  Zener Diode conversion kit.

(6) Assemble Diode and retaining clip to the
new heat sink on the same side as the stop
peg, with the % in. diameter hole in line
with the long bolt hole. The Lucar con-
tiector must be on the right-hand side
viewed from the saddle.

(7) Fit the heat sink assembly with the leg in
the 45 in. diameter hole in the anchor plate
and one end of the earth lead (from 3)
between the Diode clip and the heat sink.
Secure with washer 2-923 and nut 42-4476.
Connect the loose end of red earth lead
under Diode clamping nut.

(8) Remove brown/white lead with white band
from ignition switch and cut off Lucar con-
nector close to connector.

(9) Take the 5 in. length of white lead already
removed and the brown/white band leud
and fit and solder both wires into a double
Lucar connector No. 54942747 with covel
No. 54190119. Reconnect to the ignition
switch. The other end of the white lead
connect to the Diode. Take care to avoid
bare connection with adjacent carthed items.

Maintenance

The Zener Diode is mounted on an aluminium
heat sink with an area of 25 $q. in. except in
cases when a model 2MC emergency start
capacitor is fitted, when the minimum heat sink
size is 6" 6" x 14" thick aluminium or copper
plate (an alternative shape having a total surface
area of 72 sq. in. Pioviding the Diode and the
heat sink are kept clean and provided with an
adequate air flow, to ensure maximum efficiency,
no maintenance will be necessary.

The earthing stud, which secures the Diode
to the heat sink plate, must not be subjected to
a tightening torque greater than the figures
quoted on page GD.31. The earth wire must
be fitted under the fixing nut, not between the
Diode and heat sink.
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37 - 3"
}
1
FIXING HOLES l 2k
TO SUIT i .
7 *f
/
: 2k
. |
O :
i !
'/4NDIA.FIXING HOLE MATERIAL: 16 SW.G.
OR COPPER
Fi1G. G.11.  Zener Diode heat sink.

Checking Performance of Zener Diode

The following procedure enables the Zener Diode
to be tested on the machine. Only suitably cali-
brated first-grade moving coil instruments should
be used.

Note:—It is es.ential that the battecies are
in good condition and in reasonably good state
of charge. If the battery condition is uncertain,
it should be temporarily replaced by a good
battery for this test.

(1) Withdraw the white (or brown/white) cable
from the Zener Diode terminal blade.

(2) Connect a suitable ammcier between the
end of the cable removed and the Zener
Diode terminal blade, using a suitable
jumper lead. N.B.—The ammeter red or
positive lead must be connected to the
Zener Diode.

(3) Connect a suitable voltmeter between the
Zener Diode terminal blade and the heat
sink. N.B.—The voltmetet red or positive
lead must be connected to the heat sink.

() Check that all lights are switched off.

(3) Start the engine and gradually increase the
speed while observing both meters:
(¢) When the voliage across the Zener
Diode reaches 12.75 volts. the Zener current
ammeter must indicate zero.
(M) lrcrease engine speed until a Zener
current of 2 amperes is indicated on the
ammeter. At this value. a satisfactory
Zener Diode should cause a reading on the
voltmeter of between 14.4 and 16.4 volts.

(6) I the Zener current ammeter in test (a)
registers any current at all before the Zener
voltmeter indicates a voltage of 12.75 volts
across the Zener, then a replacement Zener
Diode must be fitted. If test () proves
satisfactory but in test (h) a higher voltage
than that stated is registered on the volt-
meter, before the Zener current ammeter
registers 2 ampcres. then a replacement
Zener Diode must be fitted.

A.C. IGNITION (E.T.) AND LIGHTING SYSTEMS

Description

The A.C. magneto (energy transfer) system
consists of two 3E.T. ignition coils, a contact
breaker and an alternator specially wound for
A.C. ignition and lighting. There are five leads
from the alternator, two for ignition purposes
and three for direct lighting purposes. The
circuit diagram, on page (.25 illustrates the
stator coil connections.

The main features of the A.C. ignition systen
for twin cylinder machines is that the ignition
coil and contact breaker points are connected
in parallel. In practice this means that when
the contacts are closed the generated current
flows from the alternator through the first set
of contacts and then via earth through the
second set, and so back to the alternator. When
one set of contacts opens the current has to pass



A5065 ELECTRICAL SYSTEM GI9

through an ignition coil primary winding and
via carth through the second set of contacts
which are arranged to be closed at the same
instant. From this it can be seen that the avail-
ability of a spark at either cylinder is dependent
upon both contacts being clean and adjusted
correctly (see Fig. G.12).

Another feature is that the energy transfer
system operates on a rising current in the igni-
tion coil primary winding and not falling pri-
mary current as in the conventional coil ignition
system,

G6.  PART A,
A.C. Ignition

The accurate and efficient working of the A.C.
ignition system is dependent not only upon the
piston/spark relationship that is involved but
also the rotor/stator relationship at the instant
of ignition. The stator is fixed to the left crank-
casc and requires no maintenance other than to
check that the leads are not rubbing on either
of the chains.

The rotor is located on the crankshaft by
means of a dowel fitted to the timing disc.
When the rotor is removed care should be taken
to refit it in the appropriate position with the
rotor hole located as shown in the table below,
in accordance with ignition timing requirements.

PN N STOPLIGHT
2507 2507 88T 88T
Blw BJY

[

CONTACT
BREAKER

COIL CONDENSER COIL CONDENSER

s

o o

Q
3ET COIL L 3ET COIL

HT.LEAD HT.LEAD
L.CYLINDER R.CYLINDER

Dowel Ignition Timing Dowel
Location Full Advanced Remarks
500 c.c.

S 34° B.T.C. 650 c.c.

N.B—Never try to improve the ignition
timing of an A.C. ignition machine. _Settings
are critical and optimum performances are
determined by the engine and ignition system
designers at the development stage.

-0 O

CUT OUT SWITCH
Fic. G.12.

The 3E.T. coil, condensers (capacitors), and
high-tension leads must be kept clean and free
from dirt or water. Also it is important that
the sparking plug is maintained at the correct
gap setting and that the centre electrode is kept
clean.
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Both scts of contact breaker contacts must
be kept clean and adjusted correctly to the gap
setting given in General Data. A fault at either
set of contacts will adversely affect the ignition
spark at both cylinders.

G6. PART B.
Testing the A.C. Ignition System

First, ensure that the timing, contact breaker
and plug gaps are satisfactory, and then dis-
connect both high-tension leads and check that
a spark is available by holding each of the cables
about 4 in. (4 mm.) from the cylinder head in
turn and operate the kickstarter. A good spark
should be produced. If it is not, then the 3E.T.
coil and alternator ignition supply are suspect.

As it is not possible to test the 3E.T. coils
accurately on the machine, the following test
procedure should be adopted.

Two 6 volt external batteries are used for the
next two tests, in conjunction with the A.C.
ignition coils on the machine.

To prevent overheating occurring in the pri-
mary windings, each test should be undertaken
in as short a time as possible, and the batteries
connected in circuit only when actually necessary
to run the test.

(1) Disconnect the five alternator leads under
the engine.

(2) Unplug the black/yellow lead from the con-
denser at the right-hand side coil (under the
petrcl/gasoline tank).

(3) Connect the black/yellow lead to the posi-
tive (4-ve) terminal of a 6 volt test battery.

(4) Connect the negative (—ve) battery lead to
the condenser terminal.

(5) Unplug the black/white lead from the con-
denser at the left-hand side coil (under the

petrol/gasoline tank).

(6) Connect the black/white lcad to the positive
(+ve) terminal of a second € volt test
battery.

(7) Connect the negative (—ve) terminal of the
second test battery to the left-hand con-
denser terminal.

(8) Remove the sparking plug wire from each
plug in turn and with battery wires con-
nected, open and close the contact breaker
points. If the coils and condensers are satis-
factory, a good spark will jump from the
plug lead to earth (ground).

(9) If a poor spark (or no spark) is noted,
check all wiring connections, and repeat (8)
above. If the system stiil does not spark,
instal new condensers and repeat (8). If
still there is no spark, check the ignition
coils by substitution.

G6. PART C.

Checking the Alternator Output
(A.C. ignition models)

To facilitate a check to be made on the alter-
nator output, a separate ignition circuit must
be used as given in Section G6, Part B above,
so that the engine can be run at 3,000 r.p.m.
(approximately 45 m.p.h. in top gear).

Pay careful regard to the warning given in
the previous Section G6, Part B, concerning the
possible overheating of the A.C. ignition coil
primary windings.

The preferred alternative method is to use two
MAG6 ignition coils, bolted together, with the
machines contact breaker leads, black/white,
black/yellow connected to the (+ve) terminals
on the test ignition coils. The test coil (—ve)
terminals are linked together and fed to a test
battery (—ve) negative terminal and the battery
(+ve) positive connected to the ignition coils
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cases. A jumper lead is also required between
battery (+4ve) positive, and motor-cycle frame
earth (ground). The high-tension leads are con-
nected to the appropriate sparking plugs.

With all five alternator leads disconnected
under the engine, start up the engine and run
at 3,000 r.p.m. (equivalent to approximately 45
m.p.h. in top gear). Connect an A.C. voltmeter
(0—-10 volts) with a 1 ohm resistor in paraliel
between the pairs of alternator leads given in
table, Fig. G.16, page G.24.

(1) If the readings are equal to or higher than
the figures quoted for the particular model,
then the alternator is satisfactory.

(2) A low recading on any group of coils indi-
cates either that the leads concerned are
chafed through or damaged due to rubbing
on the chains or that some of the coil turns
are short-cicrcuited.

(3) Low readings from all parts of the test indi-
cates a partially demagnetised rotor. In this
case the rotor must be renewed.

(4) A zero reading for any group of coils indi-
cates that a coil has become disconnected
and is open-circuit, in which case the stator
should be replaced.

(5) A reading obtained between any one stator
lead and earth (ground) indicates that some
coil turns have become earthed (grounded)
to the engine.

In this case, brush the stator with paraffin
(kerosene) or petrol (gasoline). Do not leave
to soak. Re-test on the machine. If still
faulty, replace the stator.

If any fault does occur always check the
stator leads for possible chain damage before
attempting repair or renewing the stator. It is
beyond the scope of this manual to give instruc-
tion for repair of faulty stator windings. How-
ever the winding specification is given in table,
Fig. G.16 to provide the required information
for local repair work, should a correct replace-
ment stator not be immediately available.

G6. PART D.

Direct Lighting System

The electrical power for the direct lighting
system is supplied by three of the five alternator
leads, namely the red, brown and brown/blue.

The leads are connected as shown in the
witing diagram (page G.25). In order that no
onc pair of coils is overloaded, the electrical
loads are connected as shown and no deviation
from the standard arrangement shown should
be made.

An apparent loss or reduction of power at
any of the lights may well be due to a high
resistance caused by a loose or faulty connection.
In the event of a fault occurring, always check
the wiring connections, giving particular atten-
tion to the red earth (ground) lead from the
alternator and headlamp. Note that a short-
circuit in the brown stop lamp lead will result
in the ignition system failing, hence the stop
lamp switch connections should be always kept
clean and dry.

In the event of a fault occurring which can-
not be traced to the circuit connections the
alternator should be checked as described in
Section G6, Part C, page G.20.
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ELECTRIC HORN

" Description

The horn is of a high frequency single-note type
and is operated by direct current from the bat-
tery. (On A.C. models a similar horn specifically
designed for A.C. current is fitted.) The method
of operation is that of a magnetically operated
armature, which impacts on the cone face, and
causes the tone disc of the horn to vibrate. The
magnetic circuit is made self-interrupting by
contacts which can be adjusted externally.

If the horn fails to work, check the mounting
bolts etc., and horn connection wiring. Check
the battery for state of charge. A low supply
voltage at the horn will adversely effect horn
performance. If the above checks are made and
the fault is not remedied, then adjust the horn
as follows.

Horn Adjustment

When adjusting and testing the horn, do not
depress the horn push for more than a fraction
of a second or the circuit wiring may be over-
loaded.

A small serrated adjustment screw situated
near the terminals (see Fig. G.14) is provided
to take up wear in the internal moving parts
of the horn. To adjust, turn this screw anti-
clockwise until the horn just fails to sound, and
then turn it back (clockwise) about one-quarter
to half a turn.

(Models 6H and 8H)

ADJUSTMENT SCREW

e~
. O O
O
Sk—18

0o o0

Fic. G.14.  Horn adjustment screw.

HEADLAMP

Description ,
The headlamp is of the pre-focus bulb light unit
type and access is gained to the bulb and bulb
holder by withdrawing the rim and light unit
assembly. To do this slacken the screw at the
top of the headlamp shell just behind and ad-
jacent to the rim and prise off the rim and light
unit assembly.

The bulb can be removed by first pressing
the cylindrical cap inwards and turning it anti-

clockwise. The cap can then be withdrawn and
the bulb is free to be removed.

When fitting a new bulb, note that it locates
by means of a cut-away and projection arrange-
ment. Also note that the cap can only be re-
placed one way, the tabs being staggered to
prevent ifcorrect reassembly. Check the replace-
ment bulb voltage and wattage specification and
type before fitting.
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Focusing with this type of unit is unnecessary
and there is no provision for such.

Beam Adjustments
The beam must in all cases be adjusted as speci-
fied by local lighting regulations. In the United
Kingdom the Transport Lighting Regulations
reads as follows:—

Ulighting system must be arranged so that it
can give a light which is incapable of duzzling any
person standing on the same horizontal plane as
the vehicle at a greater distance then twenty-five
Seet front the lamp, whose eye level is not less than
three feet—six inches above that plane.

TAIL AND

Access to the bulbs in the tail and stop lamp
unit is achieved by unscrewing the two slotted
screws which secure the lens. The bulb is of
the double filament offset pin type and when a
replacement is carried out, ensure that the bulb
is fitted correctly. Check that the two supply
leads are connected correctly and check the

The headlamp must therefore be set so that
the main beam is directed straight ahead and
parallel with the road when the motor-cycle is
fully loaded. To achieve this, place the machine
on a level road pointing towards a wall at a
distance of 25 feet away, with a rider and
passenger, on the machine, slacken the two
small screws on the adaptor rim at either side
and tilt the beam unit until the beam is focused
at approximately two feet, six inches from the
base of the wall. Do not forget that the head-
lamp should be on *“full beam™ lighting during
this operation.

STOP LAMP UNIT

earth (ground) lead to the bulb holder is in
satisfactory condition.

When refitting the lens, do not overtighten
the fixing screws or the lens may fiacture as a
result.

ADDITIONAL INFORMATION

Alternator model RM19 having Stator Part No.
47162 (B.S.A. Nos. 19-8018 and 19-8019).

Fitted to A65 Lightning, Thunderbolt, Spitfirc
MK. IT Special and A50 Royal Star models.

Number of coils ... 6
Winding per coil ... 140 turns of 22 s.w.g.

Energy Transfer Ignition Coil model 3E.T., Part
INos. 45149 ‘and 45150 (B.S.A. Nos. 19-1711 and
19-1746).

Fitted to A65 Hornet and A50 Wasp models.

Encapsulated alternators cannot be rewound.

Resistance of

primary winding 0.45—-0.55 ohm

Contact Breaker Unit model 4CA Part Nos.
47583 and 47612.

Part number 47583 is fitted to coil ignition
machines and 47612 to energy transfer ignition
machines. Both carry centrifugally operated
timing advance mechanisms, the tests for which
ate as follows:—

47583 (B.S.A. Nos. 19-8113 and 19-8112)

(1) Setrotary spark gap to spark at zero degrees
at less than 100 rev./min.

(2) Run contact breaker unit at 1,800 rev./min.
Advance to be between 1015°—1214°,

(3) Decelerate and check at the following speeds.

Rev./min. Degrees
1,700 10—1214
1,300 8—1014

800 115,—41,
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No advance to occur below 450 rev./min.

Lucas part number of control springs—
54413020.

47612 (B.S.A. Nos. 19-8113 and 19-8111)

(1) Setrotary spark gap to spark at zero degiees
at less than 100 rev./min.

(2) Run contact breaker unit at 1,750 rev./min.
Advance to be between 4°—6°,

(3) Decelerate and check at the following speeds.

Rev./min. Degrees
1,200 6 (max.)
850 46
600 0-3
500 0-—114

No advance to occur below 375 rev./min.

Lucas part number of control springs—
54415641.

ALTERNATOR AND STATOR DETAILS
Specifications and Qutput Figures

ALTERNATOR MODEL | STATOR NUMBER

MODELS SYSTEM VOLTAGE | IGNITION TYPE
AS50 and A6S (various) 12-volt Coil RM.19 47162
A50 Wasp. A65 Hornet 6-volt A.C. IGN RM.19 47197
All 1968 models 12-volt Coill RM.21 - 47205
FiG. G.15.  Electrical system details.
Approximate D.C. input Alternator output
to batte'ry amp. at 1'3,000 minimum A.C..volts STATOR COIL DETAILS
rpm with Zener Diode |across 1 ohm resistance
STATOR | SYSTEM .
, disconnected at 3,000 rpm
NO. VOLTAGE e
OFF PILOT | HEAD A B c NO. OF | TURNS 5.W.G.
Mainbeam COILS | PER COIL
¢471{’):{2 12-volt 4.8 38 0.8 4.0 6.5 8.5 6 140 22
A - —
Not applicable,
47197 6-volt Not applicable 50 1 2.0 5.0 encapsulated alternators
cannot be rewound
Not applicable,
47205 | 12-volt 5.0 4.0 1.0 — 9.0 — encapsulated alternators
cannot be rewound

Coil Igpition Machines
A — White/green and green/black.
B — White/green and green/yellow.
C — White/green and green/black—green/
yellow connected.

A.C. Ignition Machines
A — Red and brown/blue.
B — Black/yellow and black/white.
C — Black/yellow and brown. B

FiG. G.16.  Alternator (minimum output and stator details).
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SWITCH ROTOR
POSITIONS VIEWED FROM
REAR OF SWITCH

MEDITM

L - POSITION

®
G@ @) D y

——— SNAP CONNECTORS

EARTH CONNECTIONS
———B{rMADE Via CABLE OR HORN HORN . PUSH
——
. ————{pVi FIXING BOLT AMMETER NU == NB - fir
2:6 - VOLT BATTERIES IN SERIES OR
IGNITION 1-12- VOLT BATTERY
SWITCH N " Q _
— __.
HEADLAMP

w

3 ht

ﬂﬁo\ W NW *O U
NW

MAIN BEAM WARNING LIGHT

(RED)
uw Vbo R “".

NG

©, ®
®@© )

GY

TR

DIPPER
SWITCH
.w Q HEADLAMP DIP BEAM
UR
4@ LIGHTING k«’ﬁ.ﬂ|o\o/9x|?
xﬁv SWITCH PILOT LIGHT
e ) RB QDAV __.
L —

SPEEDOMETER ILLUMINATION

NG
wG NG

NG OO ““.

TACHOMETER ILLUMINATION

Qb/o —i:

TAIL LAMP

NG Zonvb? i
4l

STOP LAMP

CONTACT BREAKER

oY ﬂ:U I

CONTACT BREAKER

A vy! fir

H- POSITION
NG
~—
RECTIFIER
R STOP LAMP SWITCH
= ¥ - OthIUPObAYl!l_.
IGNITION CIRCUIT AS USED FOR _AMERICAN _ oL
MARKETS ONLY w w -
TO LIGHTING SWITCH Bw
TERMINAL No'2' w ZENER
DHOD
NW € ¥ co
TO ZENER DIODE TO AMMETER
W NwW
\O R
o con IGNITION -
SWITCH

W 549 398 79

Wiring diagram 12-volt.

Fic. G.20.

On all other machines the single Lucar blade

NoOTE—IGNITION SwiTCcH—On machines for US.A. the single Lucar blade behind the switch accepts the

feed cable only (coloured brown with identification tag).

accepts the ignition cable only,
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ENGINE

FiG. H.1.

Valve seat cutter pilot No. 61-3293,
cutter No. 61-3301 and

holder No. 61-3290.

Fic. H.2.
Valve grinding tool No. 61-5035.
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ENGINE

Fic. H.3.

Gudgeon pin bush extractor
and fitting tool

No. 61-3652.

Fic. H.4.
Piston ring slippers,
model A50 No. 61-3682. W
model A65 No. 61-3707. L
(2 per set required). I
N
N
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ENGINE

Fic. H.5.
Contact breaker cam
extractor No. 61-5005.

FiG. H.6.
Valve guide fitting and
extracting punch
No. 61-3382.

FiG. H.7.
Valve spring compressor
No. 61-3341.

FiG. H.8.
Tappet circlip fitting
tool No. 61-3702.
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FiG. H.10.
Universal pinion
extractor No. 61-3676.

ENGINE

FiG. H.9.
Crankshaft balance
weights (2 per ser),

No. 61-3710 (650 c.c. models),
No. 61-3711 (500 c.c. models).
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Hé6 SERVICE TOOLS A5065
TRANSMISSION
FiG. H.12.
Camshaft bush extractor
Fig. H.11. No. 61-3776.
Clutch sleeve extractor
No. 61-3766.

FiG. H.13.
Clutch nut screwdriver
No. 61-3700.

Fic. H.14.
Clutch locking tool
No. 61-3768.
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A5065 SERVICE TOOLS H7

FRONT FORKS

FiG. H.15.
Steering head adjuster
tool No. 61-3008.

FiG. H.17.
Damper dismantling and
ussembly tool No. 61-3503.

FiG. H.16.
Fork leg fitting and
removal tool No. 61-3350.
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H8 SERVICE TOOLS A5065

FRONT FORKS

FiG. H.18.
0il seal holder fitting and
removal tool No. 61-3005.

FiG. H.19.
Oil seul extractor
punch No. 61-3006.

Fic. H.20.
Oil seal assembly
too! No. 61-3007.

Fic. H.21.
Fork damper rod recovery
tool
No. 61-3765.






