
TWO STROKES & lDNING TWO,&T'KOl(f lilCH 
ft(K,OflMANCt tH~IIIII' 
OUION ,- tUNIN"O 1W0 JTIIOll;l OttAVlf 
Bv Wo<lll ta,..0111 •"Oh•• d11tlOllt11 IYlltMI 
8n-t1ll•~w••••ooi--u'•N,o t4..Ull1•hllw1•e..lo.t.t•ll•IIIII 
IIIOH (II tll• 11,111111 H!l.ol'j y,IY(f , • ., """ •I .. ,_..,,.m 11/11 'Ill! .... Wtl'l/lll 
1n11+11e.l111W<"'nvl!o,,,11i..,_P',111II• .. II flllilllU Avtil1olt111 .. ,,_1Nh 
ftvml!'f'tW"III• 11111'(1,I 1otllOff TWO-lf,KOlll l'Oltfl l'(Wt 
11111"11"11Khd-hlfll'-""" .. "'"'I 1'0\'Yt• 
ll'Oli1ll!IICl!C:lo,!111t1w•11n-i1~11Mllf l'•<l ...... tDHl,111 ..... II~ !NI 
t-•UtOl.11 MOC:VI, M11II! ~ tl•PIIIP, •lf,1111 ,...111/Ne<,t lo, ,- .-q1ili,1ntfl"I 
.,11'"""•',..I 0_,.n,...,~•11--IV H11 lli,IJ.\ 
lor~lf!lon o,, ..... 1!,111,,t,o pi•-· TWO-tr1101U CAfllUIIATION 
lh•fll>-1111V~• .. 11•• .. t "NO IQ.t,jlllOIII ,. ....... .-..111.11~•"""•'' ~'"''"" 111111.i...-011,., ... ,wu 
O' ..... 11•1-• 1Ml110••,,...lll•ll ,, It '°"' 'tllM11,1t,..,.•11n11• '111111•1 
lll!At POlt lloliolOIOfl Utl!ur ,_ lfol ft lf"'!lllll 
vtlY• llluo, 111,vol- c;:11,11,1,..:• * ll~tli 
10111tvv1l..-, !Willlllllllllto ,..,.... "OtAIIV v•tVI TWO 1!111~•1 
r,-•-•11dtc-•1t1ln11¥l!!••·-·- """' I lfl)J"'' tlow ll'ICIW'lltl..,_ ,..,1 ... ~ All•l•111,1 IIIC!H •t10K1 ,. .... i1111M 
now,Co11nta1 ,_....,...,,.,,.. '-- l Y c.,,.,,, '•""-' ,..,,,11, 
,...i, ...... ,~....... "· ,,., -···"""·-61-mM•c.v .... ,. c,111111 .. , ....... ....,, , .. -.,i..,.... 
r.lm;1mtdl!0111,Tl••,...llh 1,-...,i...,.. ,.,._, •-•·•,• l"I hf" ..... 1 .. 11 
pin.""'""''Jnltltl• r..ui,11 .. 1,111.,... lt110 lltfJl 
....... «.IMll)<Pnn ,, .. ~ ... , 1h11 ... , .. OVllfU fWO 1un1r 
,:,•.,WM 11,,,..,~.,._" ,.-, .. 1,1, ..... t'tOl'tl ,.11,f)IIMM•CI 
oll"-IC1,1,,l1IIIIIU_..,i11, ,., ....... , ..... ,,.....,. .,., 'ff- M-••I" 
O!~""f'<ltl p111111•111t,.._.,. rt. ..... 'I, I 1:1•~ II .. ,I• 
.. ,i:,,,, .... .,., ,_. __ '-"'""'"' ... lo. ' 
--'"•-•· '"°" .-,.., ,.,. .. tl,11 ..... 
1 ht .. t,lllQ j'IIIII, ief,,i1f111 I_,. 
(l...,~11111< ..,.,_.. ~111>1-c.l"'II 
t..ll ■yll lval111!1 M,A!!•t I•~•"~ 
ir,M• IOI....... ,,......., .... 
loll•ilott•...,,. .. , 1 .. 111'11•• 

0J)mp1Mol • •"•"• 
UJli(l!!ui ••11•11j 11•1 t0 

IBOIIT IART RACING 
11TA111ili0 U,IITINO 
Hq111 lo MWI \flt """'° WI• 1 o It 
11lcl1111111 IC,Ul•""-'""'h tl t, 
Cluo1,on,l•lld111 .. , WII ........ , 
hrl~ ........ •lt•tn .... , .... 
IOp l'llllt2'& 
OOIMQ UflTIHO 
cc,, •• ..,_,...,,."'•""1"11 .,_" 
b.l,' ~ lffl ••14 •1111+11• •111 "'°"u,,,.,",••-••"'', n,., ''"'" R A,C, liAllll flfOI ltH 
,\l!Ut,ro1of•t•IIIIN 14 ..... ,--. 
dl!Ytrl O'f,illltwt I h ~-•• -• 
.i,;il- P.11bl•c-"O..• ul• 
.::h,11 d\llthii4 "••• Uti ol 1111 t • 
IOp lldllO 

HILDIH WTI 
•a1U1Nll ,c,11 I• tiO()U • 
lVl.ltH PlfOU'9 
c,,,., • "• 4' ... • ><I~ hl!IO .. . .... ·~·-·-·--" ,.IA\'UI"' U t NI l ~- ... - .... , .... ,11,,, ... ,..., ......... ,.11'1 •• , ...... ,M, .. 
.............. •IIM•...,_• 
_i...t....,., -··-·~ .... -.......... ,..,..,11-.,_ .. .... ...... _ ..... -,...,,,, 
t:,;11,, .,, ,;,. , ., .. __ .,...,.. __ ,,,,.,., .. , 
~•-.1 ........ , ...,,._,.1_ 
......... ...,. ... 111, ... , ........... , 
....... -.. .......... 4(111 .. ,. •• 

I" ,, ... ,, .. 111,1,.i111 .. ~ ., , 
• ,., , ..... , 1,~ ... ,u,111111111111 
t1 HI 11 • !II 

LODGEMARK PRESS LTD 
BANK HOUSE, SUMMERHILL, CHl&LEHURST, 

KENT 8A7 JRO, ENOLANO 



Technical details, together with working instructions given in ensu"'l'. 
chapters are solely confined to the single cylinder A.J.S. and Match!,,· 
models, which are simifor regarding design, and identified by the pet r,,1 
tank emblems and colour finish. The engine desig,n of the heavywe.).'.111 
single cylinder models is basically identical since 1948, and in consequcn, v 
the engine assembly instructions-in the main-apply to all models m"d,· 
fro,1 1948 to 1966. The lightw,,ight models were introduced in 1959 and 
design changes with minor modifications are described to enable owr.ch 
ro incorporate the later parts into earlier engines, if so desired. 

As the crankcases for the 350 and 500 heavyweight engines are ident1c,d 
since 1948-the small capacity engine can he converted to the large, 

t�·pe by s,ibstituting parts in the top portion of rhe engine. 

f/r ,• <1uthor and lhe publishers wish to express their thanks to Norlori 
\11/11,•rs I.Id. for their co-operation in the preparation of this book and 
,,,,rmiuimr ta publish the text and illustrations. 
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TECHNICAL DATA 

�50 c.c. G2 and G2S Models 
Identity 
Engine Number 

Frame Number 

Cylinder Bore 
Stroke 
Cubic Capacity 
Carburettor 
Type 376/99 
Main je� (without air filter) 
Main jet (with air filter) 
Choke size 
Throttle slide 
Needle position 
Capacities 
Petrol tank 
Oil capacity 
Ge:u box 
Front chain case 
Compression Ratio 
General 
Seat height 
Wheelbase 
Weight 
Ground clearance 
Cylindei bore 
Nominal size 

Piston Size 
Skirt diameter (taken at right angle 

to gudgeon pin top of the skirt). 
High limit 
Low limit 

On the crankcase near engine 
plate cowling. 
On right hand side of frame head 
Jug, 
69.85 mm. 
64.84 mm. 

248.5 c.c. (15.2 cu. ins.) 

Amal ;\1onobloc (12 ° inclination) 
180 
180 
1 ,1," 
3½ 
central (.106) pilo: 25 

3.\- gallons (12.5 litres) 
2½ pints (1.4 litres) 
3 pints ( l.8 litres) 
568 c.c. 
7.8 to 1 

30" (76 ems.) 
53" (l 34.5 ems.) 
325 lbs, (148 kilos) 
5}" (14 ems.) 

2.7500 + .0005'' 
- .0005" 

2.7488" 
2.7480'' 

250 c.c. CSR 1962/64 Models 

Compression Ratio 
Valve springs (Scrambler Type) 

Inlet Valve bead diameter (New Type) 
Gear Ratios 
Top 
Third 
Second 
First 

8 to 1 
Spring free length 1½" between 
wire centres. 
1 19 i n 

,3·! 

6.39 tc l 
8.31 to 1 

l J.82 to l 
18.68 to 1



Sprocket Sizes 
Engine 
Gear box 
Clutch 
Rear Wheel 
Chain Sizes 
Front 
Rear 
Carburettor 
Main jct 
Pilot jet 
Throttle slide 
Needle jet 
Needle location 
Spark Plug 

22 teeth 
· 18 teeth

46 teeth 
,s teeth

Dupk;: .315 x .638" (72 links)
]" x .305" (124 links)
Type 389!82 (1 ½" bore)
Size 200
Size 30 
3
Size .106"
Central notch 
FE 80

250 c.c. CSR 1965/66 Models 

Compression Ratio 
Ignition Timing 
Valve spring (coil type) 

Gear Ratios 
lnternu! Ratios 

Top 
T'.1ird 
Second 
First 
A.ctual Ratios 

Top 
Third 
Sc�ond 
First 
Spark Plug 
Piston Rings 
Compression rings 
Diameter 
Width 
Radial Thickness 
Scraper ring 
Diameter 
Width 
Radial Thickness 
Piston Ring Gap 
Valve Timing 
Inlet valve opens 
Exhaust valve closes 

6 

9.5 to l 
24 degrees ( ,:•,,") full advance 
inner free length 1.531" 
outer free length 1.700" 

l to 1 
1.24 to l 
1.75 to 1 
2.76 to l 

6.5 to 
8.05 to 

ll .68 to 
17.97 to l 
K.LG. FF 220

2±" (69.85 mm.) 
.0625". .0615" 
.112"-.106" 

2!" (69.85 mm.) 
.156" ·--.155" 
.I 12"-.106" 
.008"-.013" 

40 ° B.T.D.C with .010" rocker 
·l0 ° A.T.D.C. clearance. 

Chain Sizes 
Front chain 
Rear chain 
Gear Ratios 
l nternal Ratios 
Top 
Third 
Second 
First 
Actual Ratios 

Top 
Third 
Second 
Firs,t 
Sprocket Sizes 
Engine 
Clutch 
Final drive 
Rear wheel 

¾" x .225" (73 links) 
f' x .305" (125 links) 

1 to 1 
1.30 to 1 
l.85 to l 
2.92 to l

6.89 to 1 
8.96 to 1 

12.75 to 1 
20.12 to 1 

21 teeth 
50 teeth 
19 teeth 
55 teeth 

350 c.c. Lightweight Model 
Jdentity 
Engine number 

Frame number 

Cvlindu bore 
Stroke 
Cubic capacity 
Carburettor 
Type 389/42 
Main jet (without air filter) 
.\fain jet (with air filter) 
Choke size 
Throttle slide 
Needle position 
Capacities 
Petrol tank 
Oil capacity 
Gear box 
Front chain case 
Compression Ratio 
General 
Seat height 
Wheelbase 
Weight 
Ground clearance 
Cylinder bore 
Nominal size 
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On the crankcase near engine 
plate cowling. 
On right hand side of frame head 
lug. 
72 mm. 
85.5 mm. 
347 c.c. (21.17 cu. ins.) 

Amal Monohloc (12 ° inclination) 
220 
220 
11 ° 

3i 
central (.106) pilot 25 

3 ! gallons (12.5 litres) 
2½ pints (1.4 litres) 
3 pints (1.8 litres) 
568 c.c. 
6.9 to 1 

29.5" (74 ems.) 
5J" (134.5 ems.) 
HO lbs. {154 kilos) 
6" (l '> ems.) 

2.8345 + .0005" - .0005" 



�•i•too Size 
Skirt diameter {taken at right angle 

to gudgeon pin top of the skirt). 
lligh limit 
I.ow limit
PIilon Rings
Compression rings 
Diameter 
Width 
Radial Thickness 
Scraper ring 
Diameter 
Width 
Radial Thickness 
Piston Ring Gap 
Ignition Timing 
Valve Timing 
inlet valve opens 
Exhaust valve closes 
Spark Plug 
Chain Sizes 
Front chain 
Rear chain 
Gear Ratios 
l nternal Ratios
Top 
Third 
Second 
First 
Actual Ratios 
Top 
Third 
Second 
First 
Sprocket Sizes 
Engine 
Clutch 
Final drive 
Rear wheel 

2.8286" 
2.8:276" 

72 mm. 
'/1.'' 
.15 l"-.109" 

72 mm. 

""2-" 
.109"-.101" 
.008" --.013" 
¼" B.T.D.C. 

40 ° B.T.D.C. 
40 ° A.T.D.C. 
K.L.G. FE 80

with .010" rocker 
clearance. 

.315" X .628" Duplex (72 links) 
½'' x .305" (123 links) 

1 to 1 
1.30 to l 
1.85 to l 
2.92 to 1 

6.39 to l 
8.32 to l 

11.82 to l 
18.68 to 1 

22 teeth 
46 teeth 
18 teeth 
55 teeth 

350 c.c. Heavyweight ( Long Stroke) Model 
Cylinder bore size 
Compression ratio (1956 onwards) 
Piston skirt diameter-Top 
Piston ring gap 
Gudgeon pin bush size 

8 

2.7197-2.7187" 
7 .4 to 1 
2.7180-2.7172" 
.008"-.00lY' 
i" + .0005" 
i" - .00025" 

Con rod diameter 

Crank pin diameter 

Crank pin rollers 
Valve spring free length 
Valve spring wire diameter 
Drive side bearing 

high 
low 

high 
low 

Timing side bush diameter-in silu 
high 
low 

Cam wheel bushes (all) 

Finished bore size for 1964 engine 
Carburettor 
Type 
Bore size 
Main jet 
Slide 
Pilot jet 
Needle jet 
Needle location 
Spark Plug 

350 c.c. Heavyweight 
Cylinder bore size 
Compression ratio 
Piston skirt diameter-top 
Pis-ton Ring Gap 
Gudgeon pin bush 
Con rod diameter 

Crank pin diameter 

high 
low 

high 
low 

Crank pin rollers (1962-28 rcllers) 
Valve spring free length 
Valve spring wire diameter 
Dri\'e side bearings 
Cam wheel bushes 
Rocker box bushes 
Carburettor 

1.7037" 
1.7035" 
l.23075"
1.20350" 

25r'f/' 
.168" 
l'·' X 2:r·· X ¾v 

I" X 2¼" X {" 

1.1255" 
J.1250" 
r + .ooo7s" 

- .00075"
2.835 2--2.834" 

376/5 
1 },," 
220 (no air filter) 
3½ 
30 
.106 
Central notch 
K.L.G. FE 80

(Short Stroke) Model 
2.915"-2.194" 
8.5 to l 
2. 9163" -2.905 5"
.00S"-.013"
as 350 c.c. longstroke
1.7037" 
1.7035"
1.20375" 
1.20350" 
as 3 50 c.c. long�"troke 
1''.ls/'
·fr;'' 

as 350 c.c. longstroke 
as 350 c.c. longstroke 
as 350 c.c. longstroke 
as 350 c.c. longstroke 

Cylinder bore size 
C�mpression ratio 

500 c.c. 

Piston skirt diameter-top 
Piston Ring Gap 

Heavyweight Model 
3.2505-3.2495" 
7.3 to 1 
3.2475-3.2467" 
.OJ 0"-.015'' 

Valve spring free length 
9 



\lalvc spring wire diameter .16S" 
110R OTHER DIMENSIONS RF.FER TO 350 c.c. LONGSTROKE 
Carburenor 
Type 
Bore size 
Mam jct 
Slide 
Pilot jet 
Needle jet 
Needle position 
Spark Plug 

389/1 
l,&"· 
250 (no air filter) 
3½ 
30 
.106 
Central notch 
N4 

500 c.c. Scrambler Model 

Cylinder bore size 
Compression ratio 
Piston skirt diameter-top 
Piston Ring Gap 
Gudgeon pin bush 
Con rad diameter 

Crank pin diameter 

Crank pin rollers 
Valve spring free length 
Valve spring wire diameter 
Timing side bush di�meter 

high 
low 

high 
low 

3.2505 -3.2495" 
8.7 ro 1 
3.3795-3.7870" 
. 010-.015" 
see 350 details 
2.016" 
2.01575" 
l.51'.i6" 
l.S154" 
l x ¼" (14)
P'/n"
-h" 

high .8757" 
low .8752" 

ALL other dimensions as 350 c.c. engine.-For carburetter details sec 
500 c.c standard model. 

G85 CS Scrambler USA Model and GSO CS 

Cylinder bore size 

Cubic capacity 
Compression ratio 
Carburettor 1-i" choke 

high 
low 

Main jct size -with air filter 
Main jet size-without air filter 
Throttle slide 
Air jet 
Needle 
Ignition Timing 
Spark Plug 
Gear Ratios 
Top 
Third 
Second 
Firsl 

10 

3.386"' 

3.3&5" 

30.5 cu. in. (498 c.c.) 
12 to 1 
Amal 5GP2 
290 
310 
No. 6 
.125'' 
5GP6 (central notch) 
3 3 ° to 34 ° full advance 
Champion N57R 

7.5 to l 
9.1 to 1 

12.7 to 1 
19 to 1 

Sprocket Sizes 
Rear wheel 
Clutch , 
Final drive (gear box) 
Engine 
Chain Sizes 
f'ront chain 
Re:, r chain 
Valve lift-inlet cam 

54 tcdh 
42 teeth 
16 teeth 
19 teeth 

½" >< .305" (67 links) 
J." X -¼" (104 links) 
�442" 

Valve lift-exhaust cam . 339" 
For all other technical details refer to the 500 c.c. rep1lar 
Note-Lubrication system is same as 1964 regular engine. 

Scrambler. 

1964 to 1966 DATA 

Ignition timing with full advance 
350 c.c. model 
500 c.c. model 
500 c.c. Scrambler (8.7 ratio) 
Carburettors 

34 ° 8.9 mm . 
J8 ° 10.98 mm. 
38 ° 10.98 mm. 

350 c.c. model type 
main jet size 
Slide 
Pilot jct 
Needle jet 
Needle position 
500 c.c. model type 

:!89 ,' 208 
260 
3 
25 
][)65 

Central notch 
}89i209 
290 main jet size 

Slide. H 
Pilot jet 25 
Needle jet 1065 
Needle position Central notch 
Note-1963/64 models have 18" wheels which affects 
remedy all heavyweight engines have one more tooth 
sprocket. 
The new chain sizes are: 

68 links 
69 links 
98 links 
99 links 

350 c.c. front 
500 c.c. front 
350 c.c. rear 
500 c.c. rear 

Internal Ratios 

GEAR RATIOS 

Scrambler Models 1957 to 1959 

First 
gear 
2.67 

ll 

Second 
gear 
l.i7 

Third 
gear 
J.35 

gear r,.tios: to 
on the engine 

Fourth 
gear (top) 

Ll 



I ng1nc 

(Al 

(HI 

Sprocket 
SlZC: 

16 teeth 
17 " 

18 
19 ,. 

20 " 

21 
22 

First 
gear 

18.39 to 1 
17.30 to 1 
16.34 to 1 
15.48 to l 
14.71 to l 
14.01 to 1 
13.37 \G l 

Second Third 
gear gear 

12.19 tc 1 9.30 to 1 
11.47 to l 8.74 to 1 
10.83 t,:i 1 8.26 to 1 
10.26 to l 7.83 to l 
9.75 to l 7.43 to 1 
9.29 to l 7.08 to l 
8.86 to 1 6.76 to l 

(A) Standard for 350 c.c. Scrambler Mndels. 
IB) Standard for 500 c.c. Scrambler Models. 

Trials Models 
First Second Third 
gear gear gear 

Internal Ratios 3.28 2,H l.47

Engine 

(A) 

(B) 

Engine 

!Ai 

(CJ 

1B) 

Sprocket First 
size gear 

16 teeth 22.59 to 
1-., 
stand�rd 21.25 to 1 
18 20.07 to l 
19 19.02 to 1 
20 " 18.07 to 1 
21 17.22 to 1 
22 16.43 to 1 

Second 
gear 

16.46 to l 

15.48 to l 
14.62 to 1 
13.86 to 1 
13.16 to l 
12.54 to l 
J 1.97 to 1 

Third 
gear 

10.12 to 1 

9.52 to 1 
8.99 to l 
8.52 to l 
8.10 to 1 
7.71 to I 
7.36 to 1 

{Al Standard for 350 c.c. Trials Models. 
(B) Standard for 500 c.e. Trials Models. 

Sprocket sizes. 
Clutch 42 teeth 
Gear box 16 teeth 
Rear wheel 42 teeth 

Heavyweight Models 1957-1962 
Sprocket first Second 

size gear gear 
17 teeth 16.6 lo 1 I 1.05 to l 
18 15.65 to l 10.39 to I 
19 14.85 to l 9.86 to l 
20 14.11 to l 9.37 to I 
21 13.42 to I 8.93 to 1 
22 12.81 to 1 8.52 to 1 

(A) s'tandard for 350 c.c. Touring 
(B) Standard for 500 c.c. Touring 
(C) S/C Engine Sprocket.

First 
gear 

2.67 to l 

Clutch 
Gear box 
Rear wheel 

Internal 
Second 

gear 
1.77 to l 

ratios. 
Third 
gear 

l.35 to 
Sprocket sizes. 
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Third 
gear 

7.91 to l 
7.46 to l 
7.07 to l 
6.73 to I 
6.41 to l 
6.11 to l 

Models. 
Models. 

Fourth 
gear (top) 

l to 1

42 teeth
16 teeth 
42 teeth

Fourth 
gear (rop) 
6.89 to l 
6.48 to l 
6.12 to 1 
5.80 to l 
5.51 to 1 
5.25 to l 
5.01 to I 

Fourth 
gear (top) 

l.l 
Fourth 

gear (top) 
6.89 to 1 

6.48 to 1 
6.12 to l 
5.80 to 1 
5.51 to 1 
5.25 to 1 
5.01 to 1 

Fourth 
gear (top) 
6.48 to I 
6.12 to I 
5.80 to l 
5.51 to l 
5.25 to 1 
5.01 to l 

TABLE OF CHAINS 
Chain Sizes ( Heavyweight Model) 

Frnrit chain ½" +.305" 
Rear chain f".+.380" 
Magneto chain ¼"+.225" 
Dyno chain ¼" +.225" 

1957 Models 
350 c.c 500 c.c 

350 c.c Trials 500 .:.c Scrambler 
Front 67 links 66 links 68 lhks 67 links 
Rear 98 " 97 .. 98 " 97 
Mal'.nelo 46 " 16 " 46 ., 46 " 

Dyno 50 50 " 50 . , 50 .. 

1958 Models 
350 c.c 500 c.c 

350 c.c Trials 500 c.c Scrambler 
Front 67 links 66 links 68 links 67 Jinks 
Rear 98 " 97 ,. 98 " 97 " 

Magneto 46 ,. 46 ,. 46 " 46 " 

Dyno 50 50 .. 'iO 50 
1959 Models 

350 c.c 500 c.c 
350 c.c Trials 500 c.c Scrambler 

Front 67 links 66 links 68 links 67 links 
Rear 98 " 94 " 98 97 ,. 

Magneto 46 46 " 

19611-1962 Mode.is 

Front 350 c.c 500 c.c

Rear 350 c.c Trials 500 c.c Scrambler 
Maineto 67 links 66 links 69 links 67 links 

98 " 
94 " 98 " 98 " 

46 " 

ENGINE DESIGN CHANGES 
250 c.c. Model 

The CSR model was first introduced in J 962 starting with engine 
number 12128. The alterations made to the engine were; 
(1) Steel flywheel-to replace iron type. 
(2) Large diameter crank pin-to allow use of the high compression 

piston. 
(3) Larger inlet valve similar to the valve used on the lightweight 350

engine to improve volumetric efficiency of the engine.
(4) Engines with number from 12828 have a modified oiling system with

the stroke of the pump altered to increase oil ci�culation. Earlier
engines cannot be modified as a new crank c.ase is required. With 
thi5 system oil was feu. to the cam followers for better lubrication.

(5) Compression ratio increased from 8 to 1 to 9.5 to I made possible
by the introduction of steel flywheels and the large crank pin for 
tbe big end.

Engine noises. A light rattle audible when running without a load, and 
dis.ppearing when the engine is under load, is due to slight movement in 
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1 \1c, hig end ;issembly. To remedy-providing the roller path on the crank 
ptn ,t nd a lso the big end eye is not broken-a new set of rollers wil l  take 
u t• t he slight movement. 

A sim,br  rattle that is not �ffected by engine load, n,1 engines with 2. 

number before 6850 is due to the stator in .the crankcase breather being 
loose ,  this being s�cured by the sled tube located between the rear of the 
�rankcase and the gear box. If the tube is broken the stator will move as 
the piston travels up and down, causing the rattle .  The stator part number 
1s 04220. On later engines the stator tube was discarded, the stator being 
nnw located by a bolt which will be found below the drive side bearing 
on  the crankcase. 

A ra ttle in the timing gear is due to w ear on the cam folll>wers, due to 
t·<ccssive rprn causing valve float, or weak valve springs v;hich would 
have the same effect. 
Exc�-ssh·e oil consumption, When the engine smokes unduly, and ,f tne 
cylinder has been rebored with a non standard pis ton in use, this is usually 
due to an inefficient oil scraper ring in use. The Wellworthv DUAFLEX 
ring -which is the best oil scraper ring-will cure this fault .' In the event 
of this type of ring being already in use it is possible that there .is some 
restriction in the crankcase oil filter causing oil to accumulate in the 
crankcase which the oil control ring cannot cope with. To overcome this 
possibility a longer crankcase oil filter was introduced and first used on 
the 3 50 lightweight engines, uscablc for the 250 engine. 

Oil can alsn accumulate in the crankcase if the cap fer the filter 042064 
is out of position blocking the oil return passage in the compartment for 
the filter . If there is no improvement after dealing with the points given 
then a rebore is necessarv. 
Crankcase bearings. Engines made in 1 959  used two ball bearings in the 
drive side crankcase, which had short life. This was overcome by using 
a roller bearing in the drive side crankcase-on the outside-next to ,:1e 
flywheel, where the maximum load occurs. See para Engine service for 
fitting instructions. 

Heavyweight Models 
1947 MODELS 
( 1 ) Improved type oil-pump plunger (two start type) with new timing

side axle (identified by 2S stamped on plunger).
(2) Oil feed passage in timing side half crankcase increased to J", "

diameter to prevent cavitation,  with corresponding increase in
diameter of the oil pipe (¾" diameter).

(3) A two piece oil pump guide pin f,;" in diameter to prevent wear nn
the pin due to the increased plunger speed.

(4) Shorter connecting rod for centres.
(5) The use of a long plain bush for the timing side bearings; the small

roller bearing is now obsolete. Engines fitted with the old type
bearing can use a modified bush with two external diameters. The
steel sleeve is retained to locate the new bush on the large external
diameter.

l'J48 MODELS 
(I) Annular groove in pump plunger increased from
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' ,, 
l 6 to ¼" diameter 

with suitable guide pin. 
(2) Wire-wound pistons fitted to 500 c.c. models.
(3) 500 c.c. type high crankcase used for 350 c.c. models after engine

number 8000.'
(4) 500 c.c. flywheels used for the 350 c.c. model.

In addition to these engine design changes;
(5) Larger brakes (7" diameter) were fitted.
1949 MODELS 
( 1 ) Kew type cylinder head with hair-pin valve springs with rocker box

to suit.
(2) Valve lifter transforred from crankcase to rocker box.
(3) Wire-wound pistons for all models.
(4) L-Onger valves, hardened valve end caps discarded.
(5) N\'w rockers for longer valves, also new valve guides.
1950 MODELS
(1) Alloy cylinder heads and barrels used on Competition models only.

Sled crankpin washer in place of bronze type.
19.51  MODELS 
(1) Alloy cylinder head used on both touring type engines. Crankpin

washers discarded, flywheels altered.
1952 MODELS 
( 1 ) Open tray valve spring seat, prongs for valve springs increased in

length.
(2) Cylinder barrel lengthened ¼" on 500 c.c. touring engine, compression

plate discarded.
(3) Recess for driving side bearings in crankcase with two diameters, for

close and easy interference fit to avoid .. end loading" of these
bearings. 

(4) Top compression ring chrome plated.
1953 MODELS 
No change. 
1954 MODELS 
(l ) Oil feed in rocker box modified to increase oil supply to rocker end

of inlet valve and stop �·alve SJ)J"ing wear.
(2) New rockers for valve ends with groove in side for oil duct.
(3) High-lift cams.
(4) Larger diameter timing side shaft, with flywheel to suit.
(5) Two diameter timing side bush, steel sleeve discarded.
( 6) Automatic ignition control on SOO c.c. model
1955 MODELS
(1) New crankcase to use one small and one large driving side bearing.
(2) New driving side flywheel (keyways at 180') .
(3) Circlip fitt�<l to exhaust valve guide.
19.56 MODELS
(l ) Cylinder wall oil feed discontinued.
(2) Compression ratio increased to 7.5 for 350 c.c. models, 7.3 for 500 c.c.

models. 
(3) Oil tank felt filter deleted and magnetic filter fitted in crankcase.
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LUBRICATION 

Lightweight Models 

This is by true dry sump system. The oil tank, or reservoir, is integral 

wi th the crankcase. The oil pump has only one moving part, i.e., the oil 

pump plunger, which rotates and reciprocates. Rotation is created by the 
worm gear on the timing side flywheel axle. 

Reciprocation is caused by engagement of the oil pump guide pin with 

the profiled groove in the oil pump plunger. The oil pump is designed

so that the sump scavenging capacity is greater than the delivery, thus

keeping the crankcase sump free of oil during normal running conditions.
Whilst the oil reservoir is integral with the crankcase, oil is fed to the 

pump by gravity, on the same principle as a machine fitted with a separate 
oil tank, but without the use of external oil pipes. 
Engine oil pump. If, for any reason, the crankcase is dismantled the oil 

pump plunger must be remooed from its housing before attempting to 

separate the crankcase halves. It is also necessary to remove the small 
t iming pinion. 
Important. Under no circumstances must either the pump plunger or 

guide screw be disturbed in ordinary routine maintenance. 
Engine oll circulation. Provision is made to observe the oil circulating, 
wh ich is visible after removing the oil filler cap on the right side of the 
crankcase. 

The oil pump forces oil through :-
(a) Passages drilled through the t iming side flywheel axle ,  timing side

flywheel and crank pin to lubricate the timing side bearing and the
big-end bearing. The splash passes to interior of cylinder, to lubricate
the cylinder and piston, and then falls into the crankcase sump.

( b) From the front oil pump housing to the rocker box via passages in
the cylinder barrel, lubricating the rocker gear and valve stems. Oil
from the rocker gear drains by gravity via the push rod tunnels to
the timing gear case at a pre-determined level. The over-spill drains
into the crankcase sump.

(c) The oil pump extracts oil from the crankcase sump, metal impurities
are collected by a magnetic filter incorporated in the sump drain
plug, The oil is again filtered by a fabric filter located in the crank
case, (see Fig. 3) before returning to the oil tank reservoir.

For valve guide lubrication see paragraph "Adjustment of oil feed". 
The oil reservoir. The normal oil level is 1 inch below the filler cap orifice, 
the oil content is it pints. Run the engine for a short period to scavenge 
the sump, before "topping up". 

After the first 500 miles ( 800 kilometres) again at 1 ,000 miles (lf.00 
kilometres) and subsequently at 5,000 mile intervals (8000 kilometres) the 
oi l  reservoir should be drained the oil filter cleaned in petrol and the 
reservoir replenished with new oil. It is preferable to drain the oil after 
a run and when the oil is warm. A drain plug is fitted to both the crank
case sump also the oil reservoir. The drain plug for the reservoir is close 
to the bottom front crankcase bolt. 
The cranltcase fabric filter. The filter is cylindrical in shape and made 
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from a close grained felt, supported by a wire cage, the cage is not 
detachable. The filter is mounted in the front of the drive side crankcase 
and is retained by ,a cap washer, spring and plated dome nut. At the far 
end of the filter, a steel cup is fitted to support the Jilter and seal the 
filter end, so that all returned oil will pass through the filter. 
To re:move the fabric filter. Using the Allen Key 018667 supplied in the 
tool kit, unscrew the domed nut and take out the spring, If the ends of 
a pair of round"nosed pliers are opened outwards (to grip the inside of 
the cup washer) the washer and filter can be extracted from the crankcase. 

It may so happen that the washer only will come out, if so, the filter 
can also be extracted in a similar manner. It is also possible that the steel 
cap washer, at the far end of the filter, will remain in the crankcase, if so 
this is of no consequence. The filter should be handled with care and if 
damagE!d it should be discarded and replaced by a new one. 

To clean the filter it should be immersed in petrol and when thoroughly 
clean it should then be allowed to dry before re•insertion. 
To remove magnetic filter. Incorporated with the crankcase sump plug is 
a powerful magnet ,  which does not require frequent attention.  For 
cleaning place a tray under the crankcase, unscrew the sump plug, with 
the use of a good fitting ring spanner. 

Metal particles adhering to the magnet can be removed by wiping with 
a grease coated rag, the grease will collect metal particles on the rag. Keep 
the magnet  away from large pieces of steel or iron, as contact can impair 
the efficiency of the magnet, 
Adjus�ent of oil feed. The internal flow of oil is controlled by fixed 
restrictions, with the exception of the oil feed to the inlet valve guide, 
which is regulated by a needle pointed screw located in the cylinder head 
(see Fig. 4) and secured by a locknut. 

To adjust the oil feed loosen the lock nut and screw home lightly the 
regnlating screw, then unscrew it the smallest amount possible and re
tighten the lock nut. 

An excess of oil to the inlet valve guide will cause a smoky exhaust and 
heavy oil  consumption. Insufficient oi l  can cause the valve to run dry 
with a squeaking noise. 
Exhaust valve stem lubrication (before 1964) . From a drilling in the 
exhaust rocker axle boss jn the rocker box, oil i s  fed to a cavity in the 
cylinder head. A further drilling from this cavity, through the cylinder 
head to an oil hole in the valve guide, provides positive lubrication for 
this part of the engine and needs no adj ustment. 
Crankcase release valve. Crankcase pressure is released into the atmos
phere through a timed and ported release valve. The ported portion for 
this valve is situated between the two driving side bearings, the valve 
outlet is adjacent to the gear box housing. The valve cannot  become 
deranged and needs no attention. 
Gear box lubrication. To top up or replenish oil for the gear box remove 
the inspection plate secured by two screws on the gear box end cover. 

Use one of the grades of o il spec ified,  on no account must grease be 
Ulied. 

19 



The normal oil contenl is 3 p,nts (l.8 litres), the gear box mllst not be 
cDmpletely filled with oil. After draining and replenishing the oil at the 
lirst 500 miles (800 kilometres) top llP every subsequent l,000 miles (1600 
kilometres) to· a level just b;,low the pattern of the orfice for the 
inspection plate. 
Front chain lubdcation. The front chain is lubricated with engine ml 
filled to the front chain case, which forms an oil bath. Ji the lower of the 
l wo slotted screwed caps on the chain case is removed, the oil level can 
be observed. The correct oil level is just above the bottom run of the
primary chain. To top up, remove both slotted screwed caps and fill oil
through the uppermost aperture, checking the level through the lower.
A drain plug is situated immediately helow the elute� ass_embly. If the 
chaincase is drained, refill with 1 pint (.6 litres) of engme 011. 
Rear chain lubrication (exposed chain). The rear chain should be 
removed occasionally, particularly during wintry or pro�ongcd inclement 
weather, for lubrication. The life of this. chain will be .,,·olonged if i: is 
lubricated effectively and not allowed to run in a dry condition. 

With the chain removed, scrub the side plates with a wire brush then 
wash in paraffin (Kerosene). Use a small quantity of one of the recom
mended greases in a flat tin and heat until the grease is fluid. Immerse 
the chain and re-heat the grease, which will cool off, Soak for ten minuk�. 
take out the chain, wipe off surplus grease and refit. 
Caution: ·when refitting the chain connecting link, the closed end of the 
spring clip must face the way the chain travels. 
Wheel hub lubrication. Both hubs are pre-packed with grease during 
assembly, which prevents the curry of water as well as lubricating the 
bearings, After the first 5,000 miles (8000 kilometres) and before 10,000 
miles (16000 kilometres) dismantle and clean the hub bearings and repack 
with fresh grease. 
Speedometer lubrication. A grease nipple is fitted to the speedome\er 
gear box which is attached to the right side of the rear wheel. Use grease 
sparingly, no other part of this equipment requires lubrication. 
Rear fork hinge (swinging arm). Apply grease gun on nipple mounted an 
the right side of the fork hinge, during routine maintenance (use S.A.E. 
I 40 oil). 
Rear b�ake pedal. A grease nipple is fitted underneath the pivot part of 
the pedal. 
General. Occasionally apply a little engine oil to parts such as control 
levers, and cables, brake rc,ds, st3nds, etc. Use a little grease to lubricate 
the twist grip rotor. 

RECOMMENDED LUBRICANTS 
Efficient lubrication is of vital importance and it is false economy tn 

use cheap grades of oiL When buying oils or grease it is advisable to 
specify the brand as well as the grade and, as an additional precaution. 
to buy from sealed containers_ 
ENGINE 
Ambient temperature above 50'F. (IO'C.) use S.A.E. 20/50 or straight 

S.A.E. SO. 
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Ambient ,emperature above 32T. (O'C.) 

Ambient tempe�ature below 32"F. (O"C.) 

The following brands are recommended: 
,\fobiloil 
Castro[ 
Encrgol 
Essolube 
Shell 
Regent Advanced Havoline 
GEARBOX 

use S.A.E. 20/50 or straight 
S.A.E. 30. 

use S_A.E_ 10/30 or straight 
S.A.E. 20. 

Ambient temperature above 32 ° F. (0 ° C.) S.A.E. 50 or EP90. 
Ambient temperature below 32 ° F. (O'C.) S.A.E. 30 
WHEEL HUB AND FRAME PARTS 
\1.obilgrease MP 
Castrolease LM 
Encrgrease C3 
Regent Marfax Multipurpose 
Shell Retinax A or C.D. 
ESSO Multipurpose 
TE.LEDRAULIC FRONT FORKS 
Mobiloil Arctic (S.A.E. 20) 
Energol (S.A.E. 20) 
Shell X-100 Motor Oil 20/20W (S.A.E. 20) 
Castrolite (S.A.E. IOW-30) 
Essolube 20 (S.A.E. 20) 
Regent S.A.E. 20 use S.A.E- 30 for .G2 and G2CS 
REAR CHAINS 
Mobilgrease MP 
Energrease A.O. 
Regent Marfax Mvltipurpose 
Esso Fluid Grease 
Castro lease 
Grease Graphited 
Shell Retinax A or C.D. 

PERIODICAL MAINTENANCE 
250 c.c. and 350 c.c. Lightweight Models 

350 c.c. and 500 c.c. Heavyweight Models 
Regular maintenance attention to lubrication and certain adju�tments 

must be made to ensure unfailing reliability and satisfactory service. This 
necessary attention is detailed below and owners are strongly recom
mended to follow carefully these suggestions and to make a regular 
practice of doing so from the first. 

DAILY 

OH tank/ReS<lrvoir Inspect oil level and top-up if nrcessary. 
Check oil circulation. 

Petrol tank Check level and re-fill if necessary 
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Oil tank 
Tyres 

Oil tank/Reservoir 

lgnilion 
Gear box 
Chain case 

Battery 

Oil tank/Reservoir 
Rear chain 
Gear box 
Hubs 
Expanders 
Steering head 
Small parts 

Chain case 

Air filter 

Oil Reservoir 

Filter 
Rear chain 
Brake pedal 
Speedometer 

Ignition 
Plug 
Steering head 

Bolts and nuts 

Rockers 

011 tank 

WEEKLY 
Check level and top-up if necessary. 
Check pressures artd inflate if necessary. 
EVERY 500 MILES 
Drain at first 500 miles, re-fill with new oil and clean 
filter. 
Check contact breaker points. 
Drain at first 500 miles and re-fill. 
Check level of oil when machine is standing verti
cally on level ground. Fill up if level is low. {See 
chain lubrication.} 
Inspect each cell for level of electrolyte and top up 
with distilled water if necessary. Level of electro
lyte should be just over top of plates. Beware of 
overfil.ling. 
EVERY 1,000 MILES 
Drain at first l,OOU miles and re-Jill with new oil. 
In wet weather remove and soak in molten grease. 
Check oil level. 
Inject small ama.unt of grease 
Inject small amount of grease 
Inject small amount of grease I 

where provision 
is made 

Smear all moving parts with engine oil and wipe off 
surplus. 
Drain, and re-fill, or monthly, 
EVERY 2,000 to 5,000 MILES 
(according to road conditions) 
(If fitted) clean and re-oil filter element. 
EVERY 3,000 MILES 
(Lightweight models) drain and re-fill with new oil. 
If machine is used for short journeys, renew oil 
every 3 months. 
(Lightweight models) clean filter in crankcase. 
In dry weather remove and soak in molten grease. 
Inject small amount of grease. 
Inject small amount of grease into speedometer 
gear box, if fitted with grease nipple. 
Clean contact breaker points and re-set if necessary. 
Clean sparking plug and re-set points as necessary. 
Test steering head for up and down movement and 
adjust if necessary. 
Check all nuts and bolts for tightness and tighten if 
necessary but beware of over-tightening. 
Check OHV rocker adjustment and correct if neces-
sary. 
EVERY S,000 MnEs 
(Heavyweight models) drain and re-fill with new oil. 
If machine is only used for short runs renew oil 
every three months instead of mileage interval. 
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Filters 

Ignition 
Dynamo 
Front fork 

Carburetter 

Magneto & Dynamo 

Air filter 

(Heavyweight models) clean metal mesh filter in oil 
tank. 
Clean and adjust as detailed in Electrical section. 
Clean as detailed in Electrical section. 
Check each side of front fork ,for hydraulic fluid 
content and, if necessary, top up. Insufficient oil 
content is indicated by abnormally lively action. 
Remove carburetter float chamber side cover and 
clean interior, Also detach petrol pipe banjo and 
clean gauze strainer. 
EVERY 10,000 MILES 
Get a Lucas Service Station to dismantle, clean, 
lubricate and generally service. 
(If fitted) renew filter element. 

ENGINE SERVICING-ALL MODELS 

Tappet adjustment. The top ends of the two long push rods have screwed 
extensions. These are iocked in position by nuts, thereby providing tappet 
adjustment. The correct tappet clearances, with valves closed and engine 
warm (not hot) is nil. This means the push rods should be free enough 
to revolve and, at th� same time. there should be no appreciable up and 
down play. See fig, 3a on p. 25, 
Prepare to adjust tappets by: 

Set ·piston to T.D.C. (both valves closed). 
Remove the three nuts, and fibre washers under them, retaining tappet 

cover to rocker box. 
Take away cover. 

Adjust tappets by: 
Witl:i spanners, hold the sleeve, either vaive and slacken lock nut. 

Then screw, in or out, the head until the clearance is nil. Tighten lock 
nut and re-check the clearance. 
Finally 

Check adjustment so that, with no up and down movement, the long 
push rods are free to revolve when the valves are dosed. 
Complete adjustment by: 

Replace rocker tappet cover taking care to replace fibre washer that 
is Lmder each retaining nut. 

As mentioned elsewhere do not over-tighten the nuts because the joint 
is made with a rubber fillet and undue pressure is not necessary. 
NOTE-In normal conditions tappet adjustment should not be necessary 
more frequently than about every five thousand miles or after decarboni
sing and grinding valves. If adjustment is found necessary more frequentlv 
the cause should be investigated at once. 

f'or service work on the upper part of the engine,, with the exception of 
tappet adjustment, the twin seat and petrol tank should be removed for 
accessibility. 
To remove the rocket box. Remo'J'e the three nuts and fibre washers 
securing the rocker box cover, also the sparking plug. 
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Turn the engine until both vaLYcs are closed, i.e. after the inlet valve 
lhls opened and just closed, 

Remove two nuts and the bolt securing the engine steady bracket to 
the rocker box and frame, Disconnect valve lifter cable. 

Take out the nin� �Its securing the rocker box to the cylinder head 
( one of these bolts 1s ms1de the rocker box). The location of these bolts 
must be noted as they are dissimilar. 

Tilt up-:rards the right side of the rocker box, extract botb push rods 
and 1dent1fy t�e1r location for replacement in their original positions 
remove the rocKer box from the cylinder head. 
To rem.ove the cylinder head. Remove the exhaust pipe and silencer as
one umt, then the accessory compartment cover and air filter tube if 
fitted. Do not rock the exhaust pipe sideways unduly to extract it from 
the exhaust port whic;h can cause the end of the pipe to close in and 
result 1� gas leakage, with movement between the pipe and the port when 
the engrne �s hot. Instead squirt a little paraffin or petrol into the port 
and try agam. 
, _Unscrew the cap on the carburetter mixing chamber, take out both

s,;des, wrap them in a piece of rag and attach it to the frame out of 
harm's way. Unscrew the petrol pipe union and take away the pct�ol pipe. 
Four sleeYe nuts and one bolt retain the cylinder head to the barrel with 
these removed, the cylinder head with carburetter attached to i t  c�n be 
separated from the cylinder. 

NOTE-Four nuts only are used on heavyweight engines. 

a G)�

FIG 4 Cylinder head 
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Decarbonisation. Instead of the usual stipulated mileage interval between 
periods o.f decarbonisation, it is recommen<led that this is undertaken 
only when the n�ed becomes apparent because of loss in power, heayY 
petrol consumption or generally reduced performance. 

When undertaken, unless: it is thought necessary t0 inspect the piston 
and rings, the cylinder barrel is best left undisturbed. 

Before starting this work have available a gasket set, and if the machine 
has covered considerable mileage, a new set of piston rings also. 

Carbon formed on the piston crown and in the sphere of the cylinder 
head, can be scraped off with a cheap steel rule, with the sharp corners 
remoYed, or simi lar tool. Deal with the cylinder head before removing 
the valves, and do not use emery cloth or other abrasives for this work. 
To remove and replace the valYes and guides, The hair pin valve springs 
are removed by inserting the index finger through the coil of tbe spring 
and pulling upwards sharply. 

A light tap on the valve spring collar will expose the valve split collets 
(which should be put in a place of safely) , rhcn take out the vaiYe. 

Both valve guides are located by an external circlip. The cvlinder head 
must be gently and uniformly heated before attempting tC: remove or 
replace the guides. 

With the head pre•heated tap the guide upwards out of the. port 
sufficiently to enable the circlip to be prised out of its groove. Reheat 
the head and drive out the guides through the cylinder head. When re
fitting the guides, pre-heat the head and verify that the oil holes are in 
alignment with holes in the cylinder head. Use a valve spring compressor 
where coil springs are used, 
Valve grinding. The grinding is accomplished by smearing a thin layer 
of fine grinding paste (obtainable ready for use at any garage} on the 
valve face and then, after inserting the valve in the head, partially re
volve, "forwards and backwards, while applying light finger pressure to the 
head, raising the valve off its seat and turning to another position after 
every few movements. {Never revolve the valve continuously in one 
direction). 

When the abrasive ceases to bite, remoye the valve and examine its 
face. The grinding may be considered to be satisfactorily completed when 
a continuous matt ring is observed on both valve face and seat. 

After grinding, all traces of abrasive must be carefully washed off with 
petrol and a piece of rag, moistened in petrol, should be pulled through 
the bore of each valve guide to remove any abrasive that may have entered. 
A holder for the valve, when grinding it> the valve, can be supplied. The 
part number is 017482. 
Replacing the valves. A valve spring compressor is required to compress 
the springs and a special tool which is inexpensive, can be obtained from 
dealers. Before fitting the valve springs, position correctly the valve spring 
seat. The raised portion on the underside is located with the depression 
(5) in cylinder head. (Fig. 4.) The inlet valve is the larger of the two valves
and it is vitally important to locate correctly the two split collets into
the grooves on each valve stem.

Clean the valve guide bores with a piece of clean rag, apply a little 
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, , i l  ,r n t h<--' valve stems and also in side each guide before assembly. 
Remo, ;11� the cylinder and piston. With the cylinder head removed, the 
b.irrel C3 '1 be rnised ver1:ca l l )' to clear the holding down s tuds. Before 
dc1 ing so, posi tk,n the �ngine with the piston un the top oi its s t roke. 
ha,· e  avajla ble a piece cl clean rag. Raise the cylinder suthciently tu 
enable th < rag to be pu; into the throar of the crankcase (under the 
p iston) a,;. a precaution ag,rnst a broken ring falling into the crankcase, 
thrn lift t-he cyhnder clear of the four studs passing through it .  Make a 
mark insi de the piston ta indicate front. 

The gudgeon Pi? is a sl.ding fi t  in both the piston and connecting rod .  
Use rounc:i ncse pliers t o  ,empress and extr;ict the circlip (it i s  immaterial 
which one 15 removed) the, push out the gudgeon pin and l ift the pis ton
off the co nnecting rod. 

Do not d isturb _ the pistr.n 1 irJ�S unless abs,_o]utdy necessary. 
If ne,, p 1 ston r ings are lsed,  they are ready for fitting, as the ring gap 

i s  al lowed- for during man1facture. 
The to? compression rin, is chromium plated and has a slightly tapered 

extension. When new, the word TOP is etched un the ring face to indicate 
which wa .Y It should be '.rte d.  Fit first the scraper or oil control ring, 
then the cw o compression rings, to avoid breakage do not expand these
rings unnecessarily. 
Refitting -the piston. Before refi tting the piston apply a little oil to the 
gudgeon i::nn ,  also to the blsses for the gudgeon pin in the piston. Place 
the piston. over th� connecting rod in the same way as it was removed. 
or in acco-rdance with the rnarking made, and then introduce the gudgeon 
pin throu�h th_e piston, cor,nec:ting rod and piston bosses. 

It is -vit ally important to correctly locate the gudgeon pin circlip, and 
a little ex tra car� and tirr.c shc-uld be  devoted to this most simple and 
important operation. Use, round-nosed pliers to introduce the circlip into
its groove .. usmg a rotary notion then verify that the circlip is correctly
located .  
Refitting •he cylin_der barrel. Fi t a new cyl inder base gasket, after 
removing broken Pt�ces of tbe old one. Use a little jointing compound on 
the base of the cylinder ind stick a new gasket to it, no jointing com
pound shr,.u�d be on the crmkcase face. Set the piston ring gaps at 1 20 ' .
pass the cyhnd�r over the bur long studs and lower i t  gently a t  t!le same 
time comJ>ressmg each pirton ring in turn with the fingers, until the 
cylinder aas passed the sc:aper ring when it can be lowered on to the
crankcase. 
NOTE-some clean rag under the piston to fill the throat of the crank
case will safegua;d against a broken piston ring falling into the crankcase . 
Refittin� rhe cylmder head. The cylinder head gasket also acts as an oil 
seal for th e push_ rod tuno,ls, consequently it must be in good order if it 
is to be u, ed :"gam. To avoi,J the possibili ty of subsequent attention a new 
gasket is desuable. 

This ga�ket is neither SYJnmetrical nor reversible and it must be placed
on the cylinder in the comet way. 

A study of the cylinder barrel face will show an elongated hole (where
the push rods operate). 
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Just  behind is a tapped hole for the  cylinder head bo l t .  (Llghtwerght 
engines only,) Close to the cyl inder bore and to the right of the cyhnd� ,
head bolt hole is 1- smaller hole, which is the oil feed passage from the 
pump to the rocker gear. 

Place the gasket on the cylmder so that the 0 1 1  feed li.ole in the cylinde r 
registers with the small hok in the gasket .  

Put the cylinder head m position ,  refit the four q l ind�r head sle,e ,·e 
nuts and the long cylinder head bolt. Do not omit the five washers. First 
tighten the four sleeve nuts diagonal ly-not one s ide at a time-then 
tighten the long bol t ,  until a l l  are  firmly tightened. I f  a torque spanner i s  
av1.l.ilable it should be set to 35  foot lbs .  fer the four  s leeve nuts  only. 
Refitting the rocker box. Befor� attempting to relit, make sure th<e piston 
is on T.D .C. of the firing stroke,  w i th both cam followers down. 

Use ii new rocker box gasket for this as,embly. In the centre portion of 
this gasket is a projection with a small hole in it. There is also a simi lar 
size hole in the cylinder head which is the o i l  feed passage from the  cd  
pump through the  cyl i nder to the  rocker gear. I t  wi l l  be readily seE n 
that if the rocker box gasket  ,s reversed the oil feed passage wi l l  be sealed ,  
therefore ensure that the psket is properl 11 located before fitting the 
rocker box. With the rocker box gaske t ccrrccrly located ,  take u p  the 
rocker box, pass al l  the h0ldi _1� down bolts t hrough it, put the rocker 
box into position. 

Take up the two engine push rods, t i l t  the right side o f  the rocker box 
upwards, then introduce the push rods through the head and cylinder. 
The exhaust push rod operates with the cam follower nearest to the 
contact breaker, (See Fig. 3 . )  

Locate the rocker arms in the  push rod adjusters and firs t  tiglnen the 
two central rocker box bolts  which have screwed extensions .  

Tight!'n the remainder diagonally including the one  insi de  rhe rocke r 
box. 

Washers are fi tted under the heads of all these bolts. 
It should be remembered that a soft gasket is used between the cylinde r  

head and the rocker box, therefore the degree o f  tightness o f  these bolts  
is a matter of �ood judgment and common.sense. 

Re-adjust the tappets as previously described. 

IGNITION TIMING 
Lightweight Models 

Before se tting or checking the ignition timing, make sure the contac t  
breaker gap at  full separation,  is .012'' .  
(See details on Contact Breaker.) 

Reference to Fig. 5 will indicate the principle used. 
To eheck the timing. Position the engine �s detailed for tappet adjust 
ment. Remove the sparking plug,  the cover for the contact breaker and  
engage top gear. Obtain a short length of stiff wire or wheel spoke about 
5" long, Insert the wire through the sparking plug hole, until it touches 
the piston crown. By slowly moving the rear wheel backwards and 
forwards the top dead centre of the piston travel can be ascertained. 
Keep the wire vertical as far as the plug hole will permit-make a mark 
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vn 1!w wire to register with the seating tor the sparking plug on the 
�'., hnder head. Take out the "ire and make .., further mark Dn it r·

ABOVE the previous mark. 
Put the wire tbrouKh the sparking plug h0le, ,hen turn the engmc 

BACKWARDS until the top mark on the wire registers with the seating 
fer the sparking plug, the piston is nuw ¼" before top dead centre. A i" 
hole is drilled in the contact breaker base plate to enable a small screw
driver to be inserted, and engaged between I Ice two ':hJb weights for the 
automatic ignition control. 
(See Fig. 5.) 

Turning the screwdriver c!oc;cwise will separate the bob weights to _the 
fully advanced position. If the timing is correct the contact breaker points 
should b� just about to separate. 

The exact point of separation can best be found by in5erting a piece of 
cigarette paper hetwe"n the points, which when pulled lightly will be free 
when the contact breaker points separate. 

Fa; 5 Automatic ignition advance mechanism 
(approximate ignition setting) 

To adjust ignition timing. By slackening the two screws in the slotted 
holes on the contact breaker base plate, the plate. can be moved either 
clockwise or anti-clockwise co adjust the timing as required. 

Move the plate clockwise to advance and use the method described for 
checking to ubtain the correct timing, 
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To reset ignition tlmmg. As the ignition advance is limited to ,\ c, 

B.'r.D.C., this sdtini.: is critical and must be carefully carried out. The 
automatic ignitioa control unit is a taper fit on the camshaft, retained by 
a central bolt. To remove this unit take out the retaining bolt, use in its 
place a withdrawal bolt, Part No. 042247. Screw home thi;;- bolt-do not 
use undue force-then Lap the head of the bolt lightly which will separate 
the unit from the shaft. 
NOTE--The contact breaker cam is detachable and if it is inadvertently 
removed, the timing should be rechecked after refitting the cam, before 
attempting to start the engine. 

VALVE TIMING 
Lightweight, Including Scrambler Models 

The cam wheel, also the small timing pinion which drives it, are both 
marked to facilitate assembly, 

If for any reason, the cam wheel is removed, to re-assemble rotate the 
engine until tbe piston is on T.D.C. of the stroke, the mark on the small 
timing pinion tooth will then be at 11 o'clock. Take up the cam wheel, 
raise both cam followers, then introduce the cam into the crankcase 
with the mark on the tooth gap to register with the mark on the small 
pinion. 

These markings have been selected to give the most effective valve 
timing and best engine performance. 

To check the valve timing, as a single piece camshaft is used, it is only 
necessary to record the inlet valve opening also the exhaust valve closing 
positions to verify that the valve timing is correct. 

The average valve timing, taken with .010" rocker clearance is:
Inlet valve opens 40" B.T.D.C. 
Exhaust valve closes 40' A.T.D.C. 

See TAPP ET ADJUSTMENT for rurrning pushrod clearance. 
IGNITION TIMING-COIL IGNITION 

Heavyweight Models 
To understand the principle, a study of illustrations shouid be made. 

The automatic timing control is a taper fit on the shaft for the inlet cam, 
retained by a central bolt. The cam separating the contact breaker points 
is rotated by two pegs engaged in the plates for the unit springs. As the 
cam is detachable, the position of the cam should be noted. before it is 
removed. Before setting the ignition timing it is essential to check the 
contact breaker �ap. 
Checking contact breaker gap, Remove two screws securing the cover 
mounted on the timing case, also the cover. Rotate engine to fully 
separate cont,1ct points. 

Check gap which should he .014-.016". 
To adjust the gap release slightly the two inner screws securing the 

fixed contact plate and adjust the gap as rnq uir�d by moving the pivot 
plate in the required direction. 
Removing the automatic timing control. After taking off the cover: 

Remov<" the two screws passing through the slotted holes in the fixed 
contact breaker plate and remove the plate. 
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Remuve the bolt securing the automJtic limin:4 control to the cJn1 wheel shaft. ht a 024328 withdrawJ! bolt in place of the fixing bo'.t rcmov,:d which should be ligluly tighten·cd. A sharp blow on the end ,,[ the withdrawal bolt will dislcdge the unit from the shaft. Do not disturb the contact breaker cam. Setting the ignition timing. Maximum advance 500 c.c. also 350 c.(;. with engine number before 41575 is !" or 39 deg. (12.7 mm). 350 c.c. afte,· 41575, 1'/,,'' or 34 deg. (8.73 mm). With the A.T.C. retarded use ; " for \" or i�_ J'' in place of 11/32
,'I"

. 

To set the timin,;, have available a stiff ,,·heel spoke or similar c>bject 5½"' long. Remove Il.T. cable and sparkin� plug. Remove automatic timing control as already described. Remove the rocker box side cover. Turn engine so that both vah·es are closed (inlet valve opens rhen 
closes) then engage top gear. Insen timin)I. rod through sparking plU'..\ hole, feel piston by rocking engine forwards or backwards hy turning the rear wheel until it can b� felt that the piston is at the extreme top nf its stroke with both valves 
c:oscd. Refer to Fig. 6. and fit automa:ic advance control, with the gap formedby the two boh weig:its in lin•c with the two tapped holes, used to securecontact breaker plate. It should be noted that the peak of the cam, or narrowest part, when correctly positioned is approximately at 12 o'clock. 

P0ess the unct firmly on to the shaft that drives it and give the end a sharp tap before re-fitting the fixing bolt. Insert a wood wedge betweenbob weights tcl fully separate if fully advanced method is used, 
Take up the t1ming rod, check pi:;ton position in case lhe engine h:is moved. Hold the timing rod as vertically as possible through the sparking plug hole, verify pisrnn is at the top uf ,he stroke. Make a mark on the timing rod flush with the top face of the sparking plug hole, then withdraw the rod. If the fully advanced method is used make a further mark on the timingrod exactly -½'' ABOVE the previous mark. With the A.T .C. retarded make the second mark as shown in the figures given. 
Put the timing rod back through the sparking plug hole and by moving the rear wheel turn the engine BACKWARDS until tbe highei;t of the two marks on the timing rod is flush with the top face of the sparking plug hole, dependant on the timing method used. 
Fit the C()ntact breaker plate "ith the capacitor at 3 o'clock, lightly tighten the fixing screws. The exact position of contact point separation is best determined by inserting a strip of cigarette paper between the contact points and moving the plate in a clockwise direction until the paper can be pu!led away freely. If a wedge is used to fully advance the unit. scribe a pencil line on the contact breaker plate and a similar line on the plate housing, both lines i11 register. Remove the contact breaker plate. take :,way the wedge and 
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FIG 6 Setting the ignition timing (Heavyweight) 
re-fit the _plate with the two scribed lines in register and firmly t' ht the fixmg screws, · · 1g en 

1s _the. ihgnition timing is importJnt, a re-check should be made before re- ttmg t e sparkrng plug, rocker cover, etc. ' · 
MAGNETO IGNITION To re-time the ignition, The normal advance is 39• (}"). Have available a stout screwdriver, or an old type tyre lever with turned up end, also a �m'.11_1 rod or stout wheel spoke 5½" Jon Before setting the 1gnit1on firing point it is essential th; ma netocthontacfit breaker pomts are correctly adiu�"ted. Therefore alwa<-·s ;heckese rst. .J 

Check contact breaker points by:-
. Expose contact breaker by removing moulded end cove f (secured by 3 captive screws). r o magneto 

Check set.ting of contact breaker · d S . . pomts an , if necessary, re-set same.et 1gmtion firing point by Remove:-The sparking plug high tension cable from plug The spJrking plug. The magneto chain case cover. The rocker box side cover. Unscrew, St:veral turns, nut t · · re amrng magneto sprockel lo camshaft.
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'( I\ o need to remove nut.} 
Lever off sprocket until it is loose on the taper of the shaft. (Use stout

screw-driver or old type tyre lever.) 
Turn over engine till both valves are closed. 
Insert rod through sparking plug hole, ' feel piston by rocking engine

forwards or backwards till it is felt the piston is at the top of its stroke
with both valves closed . 

.\fark rnd flush with top face of sparking plug hole. Remove rod and
measure 1-· ·  a.bov" the 11ush mark and record position on rod.

Turn the front plate of the automatic unit with the fingers and thumb
t0 its limit of movement and insert a wond wedge to hold the control in
the fully advanced position. 

Replace rod in sparking plug hole. 
Slightly rotate <engine BACKWARDS until upper mark on rod is flush

with top face of sparking plug hole .  (To rotate engine, engage top gear
and turn back wheel bv hand . I  Rutatc sprocket on magneto armature
shaft, in anti-clockwise direction (as seen from sprocket end of magneto).
till the conta ,·t breaker points are just about to separate. (To find the
ex�ct moment for the commencement of the point separation, place a
piece of tissue paper between the points and turn the armature shaft
(by the sprocket on it) until the paper· is just released, and no more, by 
a gentle pull.) 

Tighten nut on camshaft and ensure engine, and/or magneto shaft, does 
not move in doing so .  

Re . check the setting which must be \-" before top dead centre. (With 
the igni tion fully advanced.) 

Do not omit to remove the wood wedge securing the automatic unit
in the fully advanced position before refitting the chain cover. 
Replace 

Rocker box side cover, magnet.<"J side cover, magneto chain case cover, 
sparking plug and sparking plug wire . 

VALVE TIMING 
Standard Heavyweight Models 

Taken with valve .001" off its seat 
Inlet valve timing. 

Inlet valve opens 36 ° before top dead centre-350 c.c .  models. 
Inlet valve opens 18  ° before top dead centre-.500 c.c. models. 
Inlet valve closes 51 ' after  bottom dead centre-350 c.c. models. 
Inlet. valve closes 69 ° after bottom dead centre-500 c.c. models. 

Exhaust valve timing. 
Exhaust valve opens 50 • before bottom dead centre•· -All models. 
Exhaust valve closes 30 ° after top dead centre-All models. 

Camshaft timing marks. 
Use mark 1 for exhaust cam-all touring models. 
Use mark 2 for inlet cam-500 c.c. touring and competition models. 
Use mark 2 for exhaust cam--all competition models. 
Use mark 3 for inlet cam-350 c.c. touring models. 
When checking the valve timing the tappet clearances must be set to 

l4 

.016 inch so that the tapper s  may be wdl clear ui the quietening cur...-c, 
of the camshafts. 

The timing gears 'are marked to facilitate their replacement. 
To re-set the valve timing, by using the marks on the.gears, proceed as 

follow, :-
Turn ove� the engine till the mark on the small timing prnion is in [me 

with the centre of the inlet (rear) camshait bush. Insert the inlet cam
shaft so that the No. 2 or No. 3 mark on it is in mesh with the mark en 
the small timing pinion, according to model. 

Rotate the engine in a forward di rection till the m:nk on  the small 
timing pinion is in line with the centre of the exhaust (front) camshaft 
bush. 

Insert the exhaust camshaft so that the No. I mark on it is in mesr. 
with the mark on the small timin.� pinion. 

Trials Models 
Inlet opens 26' before top de;id centre. 
Inlet closes 53 ° after bottom dead centr •o .  
Exhaust opens 64 ' before bottom d ead  cent re. 
Exhaust closes 25 ° after top dead centre. 

taken with 0.0 1 6" tappet clearance and with the valve 0.001 ··, off i ts seat . 

ENGINE OVERHAUL 
250 c.c. and 350 c.c. Lightweight Models 

Removing the engine from frame. The engine with gear box can be re
moved :,s " complete unit--r�rnovin1s the gear box first makes handlin, 
easier. Disconnect ba:tery wices as a precaution against fire. 

Start by stripping down as described for "removing the cyl inder and 
piston' · .  

Remove drain p lug from front chain case to drain oil. 
Remove near side footrest and engine plate cover-two screws. 
Remove four snap connectors on alternator cables. 
Remove six chain case screws Mtd i r.spe:ction cap. 
Remove chain case cover-with care to albw the cables to come 

through the rear portion of the case. 
Remove three clutch springs-take away the pressure plate. 
Remove gear box mainshaft r1ut securin;; clutch. 
Remove nut fixing rotor on engine shaft-use a close fitting ri n,: 

spanner. 
When a duplex front chain is used remove the clutch and engine 

sprocket simultaneouslv as the chain is "endless". When a single chain 
is used take out the c;nnecting link. 

Remove three screws securing the rear portion of chaincase. 
Remove fairing for timing cove• 042051/4. pull L1Ut the contact breaker  

wire. 
Removing the gear box. 

Remove connecting link from rear chain, take out foe clutch cable . 
Remove kickstarter crank and gear pedal. 
Remove gear box adjuster bolt 042394 also all nuts fixing right side 
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· rear engine plate with distance pieces behind ic. Release the two clamp
nuts then take away the plate and the gear box.
Take out the engine by:

Removing five studs passing through the crankcase and frame. 
Raise the rear end of the crankcase-pull it back and out o! the frame: 
If difficulty exists, take the machine off the central stand the frame wilJ 

open and let the engine come ont. 
Dismantling the engine. Before dismantling, study the exploded view of 
the engine, 
Special tools requiud. . . . _ 

(1) Extractor bolt for automatic igmtlon device 042241. 
<.2) Small timing pinion extractor 043332. 
(3) Clutch withdrawal tool 040449�only required when clutch is a

tight fit on the shaft. 
With engine removed from frame. 

Remove drain plugs from crankcase and oil reservoir. 
Remove contact breaker base plate-use tool 042247. 
Remove four bolts for cam housing-gently tap it to remove. 
Remove nine bolts for reservoir, it will then come a way, 
Remove small timing pinion nut RIGHT HAND THREAD then strip 

down the timing gear in the following order. 
( l) Camshaft.
(2) Camshaft distance piece-wide.
(3) Camshaft follower, exhaust.
t4) Camshaft distance piece-narrow.
(5) Camshaft follower, inlet.

Warning. An attempt to separate the crankcase halves, without first 
removing the oil pump plunger 042178 will result in serious damage, by 
making the crankcase beyond further use. 

Remove oil pump guide pin 010079 and sleeve 010138. 
Remove screwed plug and '0' ring 042178. 
Remove oil pump plunger 042104-insert a piece of rod in the spindle 

hole to eJ<tract it. 
Remove felt filter cap 042058, take out the filter. 
Remove six crankcase bolts 042035, one bolt 042036, also stud 016103 

-the timing case half can now be separated from drive side. 
Remove the breather stator fixing tube at the rear of the crankcase.

On engines after number 8979 the stator is fixed by a bolt below the drive 
side b�arings, 

The crankcase must be heated to relieve the interference fit of the 
bearings in the crankcase-not above 200 centigrade, when the crankcase 
will come away leaving the ball bearing in the case. 

Re-heat the case-�use a drift to drive out the ball hearing, 
Take off the breather stator from the shaft, watch for the key which 

must be removed before taking off the inner bearing, 
Dismantling the fl)·wheels, A flywheel separating tool is shown in Fig. 7. 
With one crank pin nut removed place the tool over the flywheels as 
shown-position the draw bolt. By screwing in the bolt the flywheel will 
come away from the crank pin. 

3/i 
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I 

i),pf� cw ' .. s 
�'I D1Ml!:TT.� 

Flywheel tool 

FIG 7 

Removing the flywheel shafts. Both shafts are a force fit in the Ilywheelsand are removed by using an arbour press. 
Removing the timing sid£- bush. Support the case with a suitable piece oftubing and press out the bush from inside the case-the retaining pin will come out with the bush. 
Removing the cam wheel bush 042101 in the cover. First take out the oil seal 042183-press out the bush from inside the cover, warming the cover will make it easier to remove, 

When re-fitting the bush locate the slot in it at 12 o"clock. Replacing the oil seal 042183. The oil seal i, refitted with the metal backing facing outwards, a simple tool to avoid damage to the seal whea the cover is fitted is shown in Fig. 7. 
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AssembliTIS the flywheels. The importance of using an arbour press to 
,,ssemble the flywheels cannot be too highly stressed. To rely on tighten
mis the crank pin nuts will result in a broken crank pin, due to the Jl;y 
whee!s flexing when the engine is under load. It is tor Ib is  reason thJ.t 
after fitting the crank pin, both flywheels. must be forced together under 
J press, so tbat the sho uider of the crank pin is hard against the Hy wheel .  
I t  is after this operation that the nuts are lightened. The torque spanner 
sett i ng when cast iron llywheds are used i s  140 ft. ;bs. With cr.gi n es t.hat 
have steel flywheels the torque setti ng,  is 1 90 fL lbs. 

If, after assembling the flywheel:-,. the conn ecting rod is nut fre,· tu 
rotate, this could be due to one or both drive shafts moving inwards and 
rubbing against the connecting rod. Drive home the shaft that is al1ected.  
The flywhc:cls should run true, in centres, to a l imit of .on I '' to .002" crnd 
no ff!Ore_ 
Rcfittin,:: the timing side hu.'>h. Locate and press in the bush, then fit the 
locating pin, designed to prevent the bush moving. Replacement  bu,!te, 
are sized to allow (or contraction when in the crankcase. If the shaft will 
not enter, or is a tight fit, ream the bu.,h to .1\755" to _8750". The bush 
should be flush with the inside of the crankcase. 
Refitting the drive side bearings. The crankcase should i:Je gently heated 
to fit the bearings, assemble in the following order : 

Fit the bearing 012542-nearcst to the engine sprocket. 
Fit the stator 043036 -locate w i th the tube, or bolt whichever is 11 1. t ,:d .  
Fit the bearing ring in the crankcase -'·pern" the ring in three places. 
Fit the centre member for the bearing on the drive shaft, fi.t the ke, 

for the rotor 041021-then fit the rotor to engage with the key ,  apply oil 
tc, it. 

Insert flywheels into the drive side crankcase. 
Apply jointing compound-·-"Wellseal"-to crankcase joint, verify all 

nilways in the timing side crankcase are clear. then fit the case to the  
drive s ide half. 

Pass the seven bolts through the crankcase and tighlw. 
Check the small bolt for the oil pump plunger 042046-the tip may 

have broken away_ Wh,'n renewing the "O" ring-fit this to the widest 
of the two rings. Insert the plug 042044 chamfered ;;:nd first and locate it 
with the pin 0 ·1 2046 mentioned above. 
Fining the oil pump plunger. Apply some clean oil ,  insert the plunger 
into the crankcase to a depth of I t¼" from the screwed plug face .  Check 
the end of the guide pin (which engages with the annular slot in the 
plunger) for wear at the top end. A small flat worn at this end will curtail .  
or cut off the oil supply to the rocker gear and a new pin musl be fitted. 
Csing extreme care. screw in the ;,leeve with the guide pin 010079-thc 
reduced end goes mside the sleeve---and make sure that the guide pin 
engages with t!le annular groove in the plunger. Do not use force , move 
the plunger to engage Lhe pin if necessary, use a spanner only when the 
sleeve is fully home. Failure to observe these precautions can ruin the 
plunger beyond further use. 

Fit t!le housing plug 042045 with its washer. Firmly tighten as an  a ir  
leak at th is  point will affect the oiling system, 
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Fitti!ig the timing gear, Assemble as detailed in para VALVE TIMING. 
Oil filters. Before fitting ensure that the fabric filter is undamaged and 
is clean_ 

350 c.c. and 500 c.c. Heavyweight Models 

Remo,-ing the engine from frame. If the engine has to be removed for 
dismantling, commence by following the instructions given for removing 
the cylinder and piston. To facilitate crankcase assembly removal then: 

Disconnect two wires from the battery, 
Disconnect both oil pipes (watch spanner manipulation at crankcase 

end) and drain oil tank. 
Lever the oil pipes off (tank end) with a screwdriver or a piece of wood, 
Disconnect four snap connectors for alternator wires and contact 

break�r cable, lift off the engine plate cover to expose connectors. 
Remove rocker box oil pipe from crankcase. Remove t.iming cover 

027093 .  
Remove 14 screws securing outer portion of chaincase. 
Remove central nut for front chaincase, place :1 receptacle under 

chaincase to catch oil .  
Remove outer p0rtiDn, with e.xtreme c.are, feeding the alternator wires 

through the rear portion of chaincase. 
Remove nuts securing. rotor to engine shaft, 
Remove c lutch springs and clutch pressure plate. 
Remove nut on gearbox mainshaft securing rlutch. An ' easy to m�ke 

tool' to prevent the mainshaft moving is shown is Fig. 8. 

FIG 8 
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• R�mu •� frnnl chain and take ,-,ff clutch assembly (use c lu tch with
clrawal tool 040449).

Remove rotor, engine sprocket, watch for distance piece behind i t .  
Remove three countersunk screw, fixing rear porti,in o f  chaincase to 

engine. 
Remove crankcase breather pipe. 
Remove front engine p late bolts and take away engine plate . 
Remove both foo trest arms. 
Remove three bahs passing through rear engine plate and crankcase. 
Release the top a nd bottom gearbox fixing nuts a few turns. 
Move tbe crankcase assembly forward, lift and take i t  out of the frame. 

NOTE-If a magneto is fitted, foilow details given for removing 
Scrambler Lype engine . 
Warning: When the engine has to be re -installed, connect the two oil 
pipes at the crankcase end first. 

Screw home a, fa r as possible the two nipple nuts by finger appl ication. 
to avoid the risk of cross threading. Finally tighten wi thout undue forre 
with suitable spanner. 
Removing tappet guides. Both guides are a force lit in the crankcase, the 
guide with its tappet arc removed together from inside the tim ing chest .  
I t  is preferable to effeot this operation with the engine in a d ismantled 
state, with both halves of the crankcase bolted together to avoid distor
t ion and give addi tional support. 

Heat the crankcase in the vicinity of the guides, sufficiently to enable 
them to be drifted out. Use the same method to refit the tappet and guide .  
The twc· ,lc,we l  pins for the cover can fall 0L1t, when the crankcase is 
heated. \\'hen the guide is correctly located, the outside diameter is j us t  
flush  with the crankcase face. 
Dismantling the rocker box. The design of the rocker box is basical ly the 
same on all single cylinder models. Some lightweight 250 c.c. models 
do not use a valve lifter, but a later type rocker box 044-034  can be used 
on this type of engine. Use the fol lowing parts for the valve lifter 
Hsemhly :-

Valve hfter lever 0 1 3969. 
Valve lifter spring 044035. 
Valve li fter screw 00045 1 .  
Valve lifter washer 000039. 
Valve lifter lever ring 0145 2 3 ,  
Valve lifter cable 026254. 
Valve lifter lever assembly 026239. 

The rocker box is suppl!ed with bushes .  The existing rockers, etc . ,  can 
be  transferred. 

It is best to refer to Fig . 3 to understand the assembly sequence of the 
parts used in the rocker box. To dismanlle. place a box spanner ( that wi I I  
fit the nut 000003} firmly in a vice .  Invert the rocker box, place one of 
the two rocker spindle nuts into the hox spanner. 

Using an open end spanner, release and remove the rocker  axle nut 
inside the rodcec box. 

Using a soft drift. tap out the axle, when the inside rocker will drop 

40 

off the  spind le .  Th�  ou ts ide rocker with spi ndle can be pulled ou t  
toge ther with the steel sleeve 017292. 

Either one or two felt sealing rings used midway between the twc 
rocker axle bushes can be prised out with a sharp pointed tool. As a gJ ide, 
measure the protrusion of the inner bushes before removal. 
Removing the rocker bushes. If the rocker box is slightly heated, the 
rocker bushes can be  drifted 0L1t without difficulty. 
Refitting the rocker bushes. It should be explained that the location of 
the rocker bushes controls the end play between the bushes and the 
rockers. Re-heat the rocker box and lit one of the inner bushes . chamfered 
end first. The bush should be to the amount measured before dismantling, 
which usually is approximately e'er'-. With the four bushes assembled and i f  
n ew  ones a r e  used, they should be reamed to ¾" + .0007 .5" - _00050" 
in situ . ·Introduce the felt  ring(s) into the groove. A taper mandrel inserted 
into the felt ring is desirable to compress the felt to enablt' the steel 
sleeve to pass through. Put tbe steel sleeve (with some oil on it) over 
the rocker spindle with the outside rocker attached, carefully work the 
assembly through the bushes and felt ring. 

Refit the i nner rocker and using again the box spanner firmly tighten 
both nuts. If the rocker assemb ly is tight to move,  a light  tap on the outer 
end of the rocker spindle with a light hammer will move th e  bush and give 
a free movement. The end play should just be d iscernible. If the end play 
is in excess, take our the spindle assembly and tap outwards one of the 
bushes. 
NOTE-The rocker arm valve end shou ld be central with the valve stem. 
Separating the crankcase. With the crankcase out of th e frame start by: 

Removing oil pllmp ,-uidc pin and sleeve (6} Fig. 9. 
Removing four bolts securing cap for oi l  pump plunger 3llU pull out 

the plunger. 
Removing bottom 3nd front crankcase bolt. 
The crankcase can now be separated, as the small timing pimon wil l 

pass through the timing side bush : the pinion can b" ,kalt w1Lh laler. 
Separating the flywheels. To do this use the tool and method described 
for the 250 c.c. Scrambler models. 
Removing small timing pinion. The nut securing this pinion has a Left
hand thread. The pinion is a taper fit on the shaft and usually requires 
an ex tractor tool B21 5 1 .  When using any kind of extractor, apply light  
pressure on the withdrawal part of the tool, then give the e nd a sharp 
blow with a hammer, the shock will dislodge the pinion. A new pinion 
will absorb backlash and cure timing gear rattl e. 
Removing the drive side bearings. · Gently heat the drive side crankcase 
and drift out both bearings. Check both bearings for roughness caused by 
pitted race tracks. Renew the bearings at the sligh test sign of roughness, 
the bearing should spin by hand rotation smoothly and quietly. 
Removing the timing side bush. Support the half crankcase firmly, press 
out bush from timing cover end, the locating peg will come out with bush .  
I f  a new bush is used, ream in s i t u  to 1 . 125"  + .0005" - .0000". Reolace 
locating peg when bush is in posit ion. 
Camshaft bushes. These rarely wear, do not be misled by waggling the 
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The rotating oil pump plunger is here shown in situ, together 
with the g:uide screw which registers in the plunger profiled 

groove, thereby providing the reciprocating mov<"ment. 
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Key to Fie 9 
Dowel peg, locating timing gear cover. 

2 Timing side flywheel axle with integral gear for driving oil 
pump plunger. 

J Oil pump plunger. 
·l Screw (one or three) with fibre washer, plugging oil passages

cast in crankcase.
5 Guide pin, for oil pump plunger. Inserted relieved tip down-

ward as shown. 

6 Screwed body to accommodate the oil pump plunger guide pin.
7 Body, with guide pin in position engaged in profiled cam

groov� of oil pump plunger.
8 Tapped hole, for pipe feeding oil to oil pump.
\l Tapped hole, for pipe returning oil to oil tank.

camshaft supported in the back bush only, the bush is short and some 
movement will be manifest even with a new bush. Press in new bushes 
from inside the crankcase with oil holes lined up. B,>th bushes are located 
flush with the crankcase. When new they should be reamed in situ to t" 
+ .0005" - .0005". If new hushes are used, assemble the cam-wheels,
fit the timing cover tightly and check cam-wheel for end float and free 
movement. Use a shim washer 016847 to absorb end movement. End play
can dislodge the metal cap on timing cover by hydraulic effect. 
Reass_embling the flywheels. If attention to the big end assembly is
needed, it is preferable, wherever possible, to use a factory serviced con
rod, as the big end liner, also small end bush, is finished ground in situ
to ensure concentricity. Alternatively, use a lapping tool A8078 for the
nt!W con rc<l liner after it has been replaced. The degree of interference
fit between the liner and the con ro<l controls the contraction of the liner.
Although liners issued as spares arc finished ground to a pre-determined
size, concentricity cannot be guaranteed, hence the use of a lapping tool 
in some cases. 
Removing the flywheel shafts. Both shafts are a press fit in the flywheels.
Remove in turn each shaft nut, support the flywheel and press out with
an arbour press, or simi!ar equipment.
Refitting the shaft. The correct location of both shafts is of vital impor
tance. If the drive shaft is incorrectly located, the alternator output will be
adversdy affected. Looking at the outside of the flywheel, the shaft shou'.d
he inserted with the keyway for the rotor pointing forwards (approxi
mately 9 o'clock).

If the timing side shaft is incorrectly located, the oil supply can be 
curtailed (with damage to the oil pump plunger), also the valve timing will 
be deranged. Use a pencil and scribe a line on the shank of the shaft dead 
central with the oil hole. Offer up the shaft with the scribed line central 
with the oil hole in the flywheel. Tap the end of the shaft to prevent it 
moving then press firmly home with a suitable press. To check location of 
shaft, fit the small pinion, the mark on the pinion should be exactly at 
12 o'clock. 

Tighten both shaft nuts with torque spanner set to 190 ft. lbs. 
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•fltting the crankpin. If the engine has co,·ered considerable mileage prio r
to dismantling, and a new crankpin is needed, rhe roller cage should be
replaced also. Metal or abrasive can become embedded in the soft meL,t i
used for the cage, which with further use  can cause abrasive wear. Verify
oil hol es in the crankpin are clear and clean before fitting. Scribe a penc il
line (as described for timing shaft) on crankpin �hank, e ,1 ter the cnnkpin
wi th the l ine central with oil holes in timing side flywheel and tap i t  home.
Press the crankpin into the flywheel until It lightly abuts against the
crankpin sleeve. Fit the roller cage ;rnd fi 1l w:th rollers ( 30) that have been
checked for uniformity in diameter.

Apply some engine oil to the con rod liner, also rollers, or a little
Molybdenum Disulphide preparation will provide immediate lubrication.
Offer up the drive , id,; flywheel ,  roughly align both wheels with a straight
edge placed on the outside diameter of both wheels. Place both whetls
under an arbour press and force eJch ft, ,vi1eel firmly against the crankp,n
sleeve. Run down both crankpin nuts evenly I. do not ti;,,htcn one nut at
a time).

Finally tighten both nuts with a torque spanner set to I 90 ft. lbs. Set
both flywheels with shaft to run true to .00 I "  to .002" error.
Reassembling the engine. When retitling the driving side bearings heat
the crankcase, introduce the bearing 026762 squarely with the housing,
then washer 021859  followed by bearing 021872. Use a mandrel or old
drive side shaft to line up bearings. The inner m-:mber of both bearings
should rotate independently to s.void end loading. Move outer bearing to
free off.

Remove every tra:e of jointing compound from the crankcJ.se joints.
also the cylinder base faces. Apply some jointing compound of Lhe non•
flaking type, such as "Wellseal" ,  to both crankcase faces. Use oil on the
crankcase bearings, put both cases together, pass three bolts through the
crankcase evenly spaced (as a temporary measure). Sec the cylinder base
face square and even (the cyl inder can be fi tted temporarily for this pur
pose) then firmly tighten the three crankcase bolts. The flywheel should
rotate by hand application freely without tight places if the flywheel shafts
an: running true. Check for end lloal, which should be .0 1 2" minimum
between the flywheels and crankcase. Bearing 026762 is a C3 fit.
Refitting the oil pump plunger. First renew the paper gaskets on the
pump end caps, stick the gaskets to the plates with jointing compound.

Remove burrs or particles of old gasket from crankcase faces. Take up
the oil pump plunger, oil it and insert in crankcase. Clean the interior of
screwed body (6) Fig. 9. Oil and insert guide pin (5) as illustrated, the pin
should revolve freely. Fit the screwed body and pin with extreme care to
ensure the guide pin is located in the annular groove in  the pump plunger.
using the finger to do so. I t  may be necessary to revoive the flywheels to
locate the pin .  The screwed body can be finally tightened with a spanner.
" 'Failure to observe these important instructions can ruin the pump gear
beyond further use'". Now fit the two end caps.
Fitting the camshafts, Refer Lo d<:tail; ,,n valve timing,
Refitting the timing gear cover. If there is evidence of oil in the contact
breaker compartment, the oil seal 024287 should be replaced. To prevent
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damage to the oil seal during the process of refitting the rnver,  ;i guide 
Looi is usrd. The tool is fitted over the shaft for the cam wheel, with a 
little oil on it to• guidc the seal over the shaft. The seal should be firted 
in the cover wi th the metal backing facing outwards. pean the face of the 
cover and stic'.o: a new gasket to it. The cover 02-1 0 16  can now be put back 
with three screws 000482.
Resetting the ignition timing. Fit the automatic tim111g control (make 
sure the weights mcve freely, apply a spot of oil on ,he pivot pins) and 
the  contact plate, and roughly assemble the timing control. Set the 
igniti on before fitting the cyl111der head as the piston travel can be 
measured more easily. 

Follow details for setting ignition rin1 ing previously described. 

1 962 350 c.c. Short Stroke Engine 

Thr general arrangement of the standard and sports versions are similar 
in respect of engine design. The bottom part of the engine, excluding the
flywheels, is similar to the earlier type engine. 

Service details given for the 350 c.c. Heavyweight model apply also to 
this later type enl(ine. 

The push rod tunnels are integral with the cylinder, with oil seals in a 
recess in the cylinder barrel. Scrambler type valve springs are also used 
for high r.p.m. The compression ration is 8.5 : l .  

This engine develops considerably more b.b.p. than the earlier type. 
A list of parts that differ from the earlier type are tabulated:-

350 c.c. G3-16 
028106 R/Box steady bolt 
0293 18 R/Box steady bolt 
028100 Head gasket 
028596 Push rod assy. 
022518  Push rod rubber 
028104 Cylinder head 
026030 Inlet guide 
024519 Exhaust guide 
026028 Inlet valve 
028 105 Exhaust valve 
02686 1 Valve spring 
026862 Valve spring 
028.531  Crankcase assd. 
028 102 Cylinder base stud 
028095 Cylinder barrel 
028101 Cylinder base gasket 

(New Parts) 
014044 Valve spring collar inlet and 

exhaust 
014042 Valve spring collet inlet 
014039 Valve spring collet exhaust 
01 5422 Rocker box 
028123 Carburetter 
041014 Carburetter O ring 
015875 Carburetter spacer 
028107 Piston 
028 1 14 Piston ring chrome 
028 1 1 5  Piston ring plain 
028 1 1 6  Piston ring scraper 
028 1 1 3  ,Gudgeon pin 
028097 Flywheel T/S 
028096 Flywheel D/S 
0 1 5 3 5 1  Cylinder stud nut 
042157 Cylinder stud washer 

Scrambler Models CS and TCS 

Basically the design of the two above models is identical, with the 
exception of the bore and stroke. 
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, The 500 c.c. version has a bore size of 86 =· and 85.5 =· stroke, as 
opposed to 596 c.c. engine, which has a bore size 0f 89 mm. and 96 mm. 
stroke. The peak r.p.m. of the 500 c.c. engine is 6 ,200, the larger capacity 
engine peaks at 5 ,500 r.p.m. 

A number of engines were fitted with a M-onobloc type carburet ter with 
a bore size of l rt". 

\Vhere a sudden change in diameter between the carburetter outlet, the 
carburetter spacer and the inlet port occurs, the parts or whatever part 
is affected should be flared out or blended, to overcome any abrupt 
change in diameter. 

The use of G.P. type carburetter with a bore size of l¾" with a parallel 
inlet  tract will increase the volumetric efficiency of the engine. Attentwn 
is drawn to the use of late type camshafts in early type engines, see para
graph on 'valve timing'. 
Port polishing. If, during the process of tuning, the ports .arc polished,
the metal removed must be of the smallest amount possible to avmd 
drastic  changes in the port shape, This applies particularly to the me tal 
immediately below the valve insens, which couid cause the inserts to 
col!J.ps1;:. lt is usually considered that a nice bright polishd tinish to the 
sphere of the cylinder head and piston crown is essen tial for best results. 
!'his is not so, for the ideal condition of the combustion chamber is when 
i t  has reached a nice black or ebony-like finish. This probably explains 
why it takes a little time for the engine to settle down before coming on 
'full song'. Therefore the sphere o f  the. head should not be disturbed, 
other c:ian to  remove soft carbon formed near the exhaust valve. If the 
engine is 'set up' cc,rrectly and under race conrl it ions, t.he carb,rn forma
tion should be negligible. 
Compression ratio. The normal compression ratio on the CS and TCS 
engines is 8.7 to 1. An alternative piston giving a ratio of 1 2  to 1 is 
available. With this piston the ignition is put back to a maximum of 34'  
Straight petrol can b" used, octane 100 (research method). A suitab!e 
spark plug with a high heat factor is essential. 
1957-1959 engines. The cyli nder head and piston introduced for the 
1 960-61 season is more efficient that the earlier type. These new parts can 
be used together on earlier engines, but not separately. 

The big end is robust in construction, the crankpin is materially and 
dimensionally identical to the G50 race model Matchless. As with the 
250 c.c. Scrambler Model, it is of paramount importance that the big end 
is rigidly assembled, to a;oid power loss, apart from the risk of breakage. 
In consequence, i f  renewals are made, both flywheels must be forced 
firmly against the two shoulders of the crank pin, by using a press designed 
for th is work. Tn fact a 1 2-ton press is used in the factory to assemble the 
flywheels. An attempt to drive the flywheels together and rely nn nut 
tightness can only lead to mechanical trouble .  
Big end wear. \'/ear on both edges of the crankpin is due to inertia wear, 
caused by the crank pin cage rubbing on the crank pin. This becomes rr, - st 
acute when the engine is run at high r.p.m. with little or no load. This 
wear does not affect or cause movement in the big end assembly, \Vear on 
the roller path of the crankpin can be due to abrasive impregnated in the 
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big end cage. In the event of damage to the crankpin, by reason of deto
nation, due to excess ignition advance, pre-ignition (soft plug), or 
unsuitable fue l ,  it' is essential to replace the roller cage as well as other 
big end parts. The crankpin and liner for con rod have a mirror like finish 
(5 micros) and are made to close limits. To ensure uniformity each roller 
should be measured bv micrometer and selected to a uniform diameter; 
·1962 big end assembiy uses 28 }" X ¼" rollers.
Timing side shaft. Normally the thread for the small timing pinion is
left hand. A number of engines were issued with right-hand thre.ids, these
shaft� can be  identified by the use of a tab, or lock washer, between the
pinion and pinion retaining nut. An improved type shaft was introuuced
for the 1960 models ,  identifiable by a wider gear. Should wear develop on
the oil pump plunger. the new type shaft should be used.
Crank-case bearings, The bearings fitted to the drive side of the crankcase
are usuallv trouble free. If a Scrambler Model is used extensively for
racing, or ·when the power output has been increased hy tuning with the
fi tment of an  ultra high compression piston. a heavy duty roller type
bearing can be used in place of the hall type. The new bearing is of the
Hoffman type RMS 10 (2½" X l" X ¾") and should be fitted next to the
rlvwhcei .  When the bearing is pressed into positiun, the crankcase should
be peened alongside the outer bearing sleeve in three equi-distant
positions, to keep the sleeve in location.
Timing side bush. It must be mentioned that the outer end (timing gear
side) c,f this bush is swaged out to make it slightly bell mouth, thus pre
venting rhe hush from moving inwards towards the flywheel. This means
that the bush must be extracted by pressure on the flywheel end of the
hush to 3void damage to the crankcase during removal .
Cylinder head and barrel joint. Normally there is an annular space
between the spigot on the cylinder barrel and the small face on the
cylinder, when the cylinder head is assembled. This space can be
eliminated by individual machining, assuming the necessary machining
facilities are available. To do this, machine back the wide face on the
cylinder head, leaving a gap of .001" between the small recess in the
cylinder head and the narrow spigot on the cylinder barrel. Use grinding
paste on the wide face of the cylinder head, also in the small recess. Grind
the head on rn the cylinder barrel until both faces on the cylinder head
are mated to the cylinder barrd to 12,ive a gas-tight joint. Should an cil
leak develop from the cylinder head face. regrind the spigot situ only.

Dismantling the Scrambler engine, Follow the details given for the 
Heavyweight Single Cylinder Models, as the sequence is identical with 
the exception of the cylinder head bolts. Check the cylinder head steady 
stay for ovality in the bolt holes caused by movement due to looseness, 
and get the holes built up hy weld and re-drill or replace the stay. Engine 
movement due to torque can cause vibration. 
Removing the engine from frame. With the cylinder head and barrel, also 
piston removed, start by: 

Removing magneto cas-c outer cover (sec note), 
Removing magneto chain with both sprockets. 
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Removing magneto control cable handlebar end and contact breaker 
vent pipe and front t:ng1ne pla1e. 

Removing both oil pipes (be careful with spanner manipulation at 
crankcase end) .  

Removing oute r  portion front chain case. 
Removing clutch assembly, engine sprocket and chain (.sec nolc) .  
Removing rear portion front chain case. 
Removing crankcase release pipe. 
Removing bolts passing through rear engine plates and crankcase, then 

loosen top and bottom gear bcx fixing bolts, loosen also footrest rod and 
central stand pivot bolt which tend to clamp the crankcase. 

Removing bottom front engine bolt. 
Removing crankcase assembly from frame. When a duplex tube frame 

is n ot used, wheel machine off the stand ,  the frame will open and facili tate 
remov111 of crankcase .  

FIG l O Magneto sprocket remonr 

NOTE-Use a tyre lever with one end bent at right angle to prise off the 
lower magneto sprocket. To rem()Ve top sprncket, slacken off all timing 
cover screws, use tool B 401 8  (see Fig. 10), inserted between magneto 
sprocket and magneto body. With the armature nut remowd. a light tap 
on the tool will dislodge sprocket. A tool to prevent the engine turning 
(top gear engaged) whilst unscrewing the gear box mainshaft nut and also 
engine sprocket nut is shown in Fig. 8, which is easy to fabricate. 
Separating the crankcase. Before attempting to separate the crankcase, 
the 01! pump plunger must be removed by taking off the cap at the rear 
end of the pump plunger housing, then remove the screwed body (No. 6, 
Fig. 9) , and guide pin (5). Insert a piece of �tout wire or wheel spoke in 
the plunger hole and pull out the pump plunger. 
Removing the small timing pinion. This pinion is a taper lit  on the �haft 
and needs a tool or puller to extract it frcm the shaft. Put the tool in 
position and lightly tighten the draw bolt (do not over tighten), then give 
the end of the draw bolt a sharp blow with a light hammer, the pinion 
will then come away from the shaft. 
Separating the flywheels. The flywheel separating tool B 2140 as des
cribed for the 250 c.c. modd, can also be used for the Scrambler. As an 
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alternative, use an Arbour press with one flywheel supported by two 
stout steel bars placed on four  blocks. which is the best method if suitable 
equipment is available. 
Removing the timing side bush. Firmly support the . crankcase on the 
timing cover end, press out the bush from inside the crankcase. To fit a 
new bush, reverse the crankcase, press in the new bush, the inner edge 
should be flush with the crankcase. This bush is fine bored in production 
with the bush in position. The new bush should be reamed to .8752" to 
.8757". 
Timing side bearing sleeve (022352). This is a press fit on the shaft the 
normal outside diameter is 1 .2581" to l .2585". 
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Timing side bearing (022351). To remove bearing sleeve, apply heat to 
the crankcase, drop tbe crankcase on the bench, when the bearing ,lceve 
w,ll fol]. out.  
Camshaft bushes. See det2ils given for 'Heavyweight Single Cy;inder 
Models'. 
Rocker box. For dismantling instructions rder to 'Hec1vyweight Single 
Cylinder Models". 
Assembling the fly,,heels. These must be a,-semblcd with a sui table h3nd 
press. Tighten the crankpin nuts with a torque spanner set to 240 ft . lbs. 
The shafts should run true to .00 1 "  to .002" . 
Cylinder he.ad joint. As a gasket is not used ,  the joint is remade by grind
mg the cylinder head on to the barrel by moving the head to and fro 
through - an arc of about 30 ° and nc-t in a full circular motion. CDntinue 
grinding until a full matt surface on both parts is shown. 
Valve timing. Up to 1 959  cam wheels marked SH were used with part 
number 018833 and 022567 for the inlet and exhaust respecti\•ely. Iloth 
cam wheels are marked for correct assembly, Install the inlet cam with 
the No. 2 mark to regist�r with the mark on the small pinion. Use No. I 
mark for exhaust to also register with mark on small pinion. 

The push rod clearance for these cams is nil for the inlet and .005"  for 
the exhaust (engine cold). The inlet push rod should be just free to revolve 
by finger application. The clearance of .005" for the exh2ust represenls 
one . flat on the .adjusting screw JWay from the nil clearance setting.
Pos1tt0n _the engrne for push rod adjustment as described for Touri:i g
Heavyweight Models. 

The valve timing on average is as follows: 
Inlet opens 59° b.t.d.c. 

., closes 69 ° a.b.tl .c .  
Exhaust opens 74' b.b.d.c. 

, ,  closes . . . 48 • a.t .d.c .  
These readi 11gs are taken with the valve .001 "  off i ts- seat with running 

push rod clearance. The valve lift is .375".  
Valve timing-1960. A more efficient type of idet cam was introduced 
for and after the 1 960 season. The inlet cam is marked Cl. Part No. 
024534, and is used in conjunction with the l 959 exhaust C3!ll 022567. 
The valve timing with the new cam allows the inlet to open at 67 " h.t.d.c. 
and to close at 80'  a.b.d.c. with a nil clearance and the valve .00 1 "  off its 
seat. The valve lift is .428". 
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Fitting new type camshafts. The special inlet cam No. 024534 first Intro
duced in 1 960 can be fitted to earlier type engines providing the crank
case alongside the timing side bush is machined for clearance, as the valve 
lift is higher. The inlet tappet guide should also be reduced in length 
(inside the timing cover) to the extent of ¼", al.so use inlet valve guide 
026030. 
G80 R Models. Engines for this model use the inlet cam 024534 and a 
special exhaust cam marked CE Part No. 024535 , the exhaust valve o-pens 
83 " b.b.d .c ,  and closes 60 " a.t.d.c. 

The valve lift is .445" (use No. I mark). This combination is best suited 
where high. r.p.m. is required for short circuit events, or in drag events 
providing the engine is taken up to 3,500 r.p.m. before take off. Where 
good torque is needed at comparatively low r.p.m. the 1960 set up is the 
best arrangement. 
Valve springs. These springs (which are shot blasted after manufacture) 
must be free from bruises or blemishes, which can cause a spring break
age. The free length (unassembled) taken between the wire centre for the 
spring leg and the portion which engages with the valve spring collar is 
117/a,i". 
Valve spring collets. Must be free from burrs and a good tight taper fit 
in the valve spring collar. Loose fitting collets can cause a valve breakage. 
1962 Engines. An improved type of valve operating mechanism is used 
on these engines, comprising the following parts : 

( 1) Long push rods 2 off 0281 85 
(2) Short tappets , , 028182 
(3) Tappet guides ,. 028184 
(4) Inlet rocker 1 off 042043 
(5) Inlet camshaft 028191 
(6) Exhaust camshaft ., 028193 

The new type parts can be used on earlier type engines .  

1 964 Model G85 CS; G80 CS; 350 c.c. and 500 c.c. 
Standard Models 

l.uhrication. A gear type oil pump driven by the worm gear on the timing
side axle is retained by two studs, and secuxed by two nuts. A conical
shaped hea t resisting rubber seal is attached to the pump body, where it
abuts against a drilling in the timing cover.

From here oil is fed to the big end via a steel quill, which enters the 
timing side axle ,  lubricating the big end assembly. A by-pass from the 
main feed, taken from the timing cover conveys oil to positively lubricate 
the rocker gear. The oil supply is regulated in a manner described for the 
earlier type engines. 
The oil seat. It is important that the oil seal is under light pressure when 
the t iming cover is fi t ted ,  for a reason that is self evident. When both 
valves arc closed and the timing cover fitted, the pressure of the seal 
shou ld move the cover outwards, making a gap of about .010" .  If pressure 
does not exist, use packing shims, provided for this purpose, between the 
seal and the pump body. Conversly too much pressure can mutilate the 
seal and cause oil leakage .  
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The oil pump. The face of the oil pump body, where it joins the crank
case, must be perfectly flat al.so free from bruises and blemish; otherwise
the oil "pick up'� from the pump will be cuxtailed, as the pump will suck
air at this point. Use a little Wellseal as jointing compound on the pump 
body when fitting. 

There are 'more than one type of oil pump worm nut and pump pinions.
If at any time new parts are fitted, check the new ones against the old
ones before they are installed. The pump pinions are of the three start 
type. If the pump is dismantled, on assembly make sure the end plates do 
not protrude over the pump body; they should be just below the pump 
body. 
Check valve. A simple check valve (Fig. 1 1) is provided to prevent oil 
seeping into the crankcase when the engine is stationary.

OIL FEED QUILL 

FIG 11 Oil check valve 

The bearing oil seal. A thin bronze bush is used in the timing side crank
case, this does not constitute a bearing as it is simply an oil seal to stop 
oil leaking past the roller bearing. 1 964 models only. 
Crankcase bearings. The design of the driving side bearings is unaltered .
Details for removal as described for earlier models still apply. A flanged
type roller bearing is now used in the timing side of the engine on all
single cylinder engines. The bearing sleeve is an interference fi t in the
crankcase, to take it out the crankcase must be gently heated, then the
action of dropping the case on to a flat wood bench will dislodge the
sleeve. 
Separating the crankcase. First take off the oil pump worm drive nut
which has a left hand thread. Take off the oil pump, retained by two nuts.
Remove the small timing pinion, which now has a parallel bore. With all
the bolts passing through the crankcase taken out the case can be parted, 
the inner member for the roller bearing will remain on its shaft. 
The flywheels. To take off the inner member for the roller bearing use
two taper steel wedges behind the bearing, once a gap is formed a puller
can be used to extract the bearing member from its shaft. 
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FIG 12 1964 crankcase 
Tappets and guides. The timing side crankcase tappet guide in situ has
two locating diameters ¼'' wide at the top and bottom of the guide
housing, The guides are located by a grub screw in register with a vee
shaped groove machined circumferen tial!y on the outside diameter of the
guide. As the tappet foot is larger than the outside diameter of the guide, 
the tappet must be taken out from inside the timing chest, after removing
the guide. 
Removing the lappets. With the push rods, timing cover, oil pump, and
cam gear removed, take <,ut the grnb screws, warm the crankcase, then
push the tappet and guide upwards until the guide is clear, then take out
the tappet from inside the timing chest. The short interference fit makes 
ii easier to remove the guides. 
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Fitting tappets and guid.,s. \,Varm the crankcase, pass the tappet up the 
guide bole and put on it the tappet guide. Press the guide home until the 
edge of the large' diameter is 1ust flush with tl1e crankcase face, the vee 
shaped groove ,hould now register with the grub . screw hole, fit the 
screws. 

Timing gear . . The cam on all single cylinder models (or 1964 will not 
rnterchange with j 963. Single marking is used on all cams. and for identi
ficatic,n each cam wheel is marked with the factory part number. The 
500 c.c. scrambler ifflet cam is 030124, exhaust 030125. Inlet cam for the 
350 c.c. is 030121, the exhaust is 030123. For the SOO c.c. slandard engine 
the inlet cam is 030122, and for the same engine the exhaust is 030123 
(same as the 350 c.c.). 

500 c:c. Scrambler 1\llodel. The alternative piston to gi,·e a ratio of 12 to 
1 is suitable for the new engine, !or use with octane 100 fuel, When this 
pist(,n is used the ignition timing must be put back to 3 3 ° to 34 • full 
advance. For long distance events, the use of a compression plate .050" 
thick should be used, to maimain engine efficiency. 

Ignition timing all 1964/65 sini;les, 
:"vl.aximum advance 350 c.c. 

500 c.c. 
,. ,, 500 c.c. Scrambler 

34' ( 8.9 mm.) 
38' (10.98 mm.) 
38 ° (10.98 mm.) 

All with the ignition uni: fully advanced. 
On coil ignition models the ignition unit can be 

tool in th.c slot provided in the end of the cam. 

Carburetter settings. 
1964/65 350 c.c. models 

Type No. 389/208 

advanced by using a 

Main jet, 260 (with or without air filter)
Slide, 3 
Pilot jct, 25 
Needle jet, .1065 
Needle position, central notch 

1964/65 SOO c.c. model 
Type No. 3 89/209 
Main jet. 290 (with or without air filter) 
Slide, 3.5 
Pilot jet, 25
Needle jet, .l06 
Needle position, central notch 

1964/65 SOO c.c. Scrambler 
Type No, G.P.5 (lj" choke) 
Main jet, 310 (with air cleaner 290) 
Air jet •. 125'' 
Slide, 6 
Needle, G.P.6, 5th notch. 
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THE GEAR BOX 

250 c.c. and 350 c.c. Lightweight Models 
It will be seen in Fig. 13 that the gear box internals are situated above 

the centre line of the gear box shell. It is for this reason that at least three 
pints of engine oil must be filled and maintained for satisfactory lubrica
tion. 

POSSIBLE FAULTS 
Top gear disengages. This is most likely to occur on early type gear 
boxes before 7988 (250 c.c.) and 2300 (350 c.c.). 

To rectify, discard the sleeve gear 041273 and sliding gear 041276 as 
shown in Fig. 3. Replace the sleeve gear with modified type 044075, also 
sliding gear 044076, which use undercut dogs for positive engagement. 
Should the fault develop on a later type gear box, the plunger 042835 may 
be damaged on the extreme end, or the spring for plunger 040045 is weak 
allowing the gear to disengage. Both gears must be changed to convert. 
Third gear onb· disengages. The only remedy is to renew the two thir<l 
gear pinions 041276 and 041277. Usually this is due to bad gear changing 
and possibly clutch drag. 
Bottom gear only disengages. This can only be due to end play between 
the first gear pinion and kickstarter bush. To remedy, use a shim washer 
.020" thick placed over the layshaft between the pinion and kickstarter 
bush. 
Difficulty in selecting the gears. Usualiy due to a distorted pawl spring 
041327 preventing the pawl from rocking. 
Gear pedal does not centralise. The footchange pedal spring is broken. 
Replace with improved cross over type 043453. Separate the legs when 
fitting. 

F1G 13 Lightweight gearbox with end cover removed 
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First gear modificalion. In gear boxes made before number G8603 (250 
c.c. model) and M2701 (350 c.c. model) a plain laysbaft first gear 0412� 1 
was used. This is �uperseded by a bushed pinion 044080. The new flrsl
gear can be used with the existing s�cond gear pinion.
Wear on kickstuter axle bush. Only likely to occur on· early models with
gear box numbers before G6014. This can happen if the kickstarter return
spring 040043 is ovcrwound, which tends to pre-loild the kickstarter 
bush against the tirst gear pinion • .Gear boxes after the above number are
fitted with a circlip 042900 encircling the kickstarter axle 042130 with a 
thrust washer 04290 l to prevent pre-loading also wear on the axle busb. 
The new parts can be fitted to earlier type gear boxes.
Oil leaks. Two metal discs or core plugs are used to seal the aperture for 
the layshaft and quadrant spindle. These discs are a press fit in the gear
box shell.

To ,;ctify an oil leak from this part of the gear box it is necessary to 
take away the primary drive and rear portion of the froct, chaincase as 
described in remo�·ing the engine. Take out the gear box internals to drive 
out foe discs and use replacements. Clean all traces of oil from the L wo 
apertures, apply jointing compound and tap the new discs into position, 
Allow plenty of time for the jointing compound to set before refilling 
gear box with oil. 
Oil leaks from end covers. Can only be due to a broken or deformed 
gasket. Stick the gasket with jointing compound to the gear box sheU 
before refitting the cover. 
Dismantling the gear box. (All nuts are right-hand, except rear chain 
sprncket nut 041271.) With the gear box in the frame and cbtch removed: 

Remove exhaust pipe and silencer in one piece. 
Remove right side footrest arm. 
Remove gear indicator bolt 040137. 
Remove gear change pedal, by rdcasing the pinch bolt. 
Remove kickstarter crank bolt and nut, pull off the crank. 
Remove four screws securing the fairing and take it away. 

Gear box end cover. Take out the gear box drain plur:, catch oH in a 
suitable receptacle. 

Remove ratchet nut 041340 and ratchet 041283. 
Remove six screws securing end cover, uke off cover then remove 

ratchet and nut. The ratchet cannot be removed without taking off the 
cover. See Fig. 3. 
Gear box inner cover. Remove clutch inner cable from lever. 

Remove, by unscrewing clutch body lock ring 041280, use a soft drift 
and hammer. 

Remove clutch operating body 042141 (watch for {,, ball inside). 
Remove mainshaft nut 041265. 
Remove ratchet nut 041340 and washer. 
The caver can now be removed exposing internals. 

Removing gear box internals. Remove footchange quadrant 041334 with 
spindle assembled. 

Remove, by unscrewing selector fork shaft 041345 (use a spanner on 
the two flats). 
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Remove gear cluster with mainshaft, ];;_;shaft and two striker forks. 
The plunger 0428 35  together with its spring 040045 will remain in t l:e 

gear box shell .  
Removing sleeve gear and sprocket. Remove the rear chain. The sleeve 
gear sprocket nut 041271  has a left-ha"-d thread. As the sprockd on the 
sleeve gear is subject to reversal by accelerating and decelerating the 
sprocket nut must be positively t ight. In consequence the sprocket 041 269 
must be firmly held during t:1c pro�ess ot un screwing, or tigh ten ing the 
nut. A chain bar is easy to fabricate, Use a short length of t" X .305" chain 
attached to a bar of suitable length, which is the best med ium of holding 
the sprocke t .  

Turn back or  flatcen the tab washer between the nut and sprocket.  Use 
a well fil l ing ring spanner l½" across the flats to release the nut. 
Removing the sleeve gear_ With the sprocket removed, press or gently 
tap the gear into the gear hox shell. 
Removing sleeve i:ear bearing. Prise out the o i l  seal, note the way i t  is 
fitted. Use a suitable drift to drive out the  roller bearing. The distance 
piece 04i39 1  will remain in gear box shell . 

Remove bearings from gear box shell. Push out the two metal caps 
041 394/5 then dnll uut the layshaft bush 041289 and bc;sh for footchange 
spindle 041 307. 

It is most unlikely that the spindle bush wil l  be affected by wear. 
NOTE-The roller bearings for the sleeve gear are self-al igning and can 
be waggled about when unsupported by the mainshafts. This can give an 
erroneous impressi,1n that the bearing is badly worn. 
Removing bearing from inner co,·er, Support fi rmly the cover and press 
out the bush 04 1 299 .  The kickstarter axle bush 041 298 goes into a blind
hole. Screw a coarse thread  tap into the hush,  and pull out the bush.

There is a peg to local<! the clutch body 042 1 4 1 ,  watch thi s, when using 
a drift to extract the ball bearing 01 2545 for the mainshafr. 

Two oili te bushes 042 1 4 :;  are used for footchange spindle. Carefully 
note their location before driving out .  An "O" ring 040006 is used 
between the outer hush .i nd '. ,1c cover, which should he discarded before 
fitting new bushes. 
Removing sleeve gear bushes. Support the gear in  a vice (note the loca
tion of the two bushes), then drift uut. 
Refitting the bearings. The oilite bushes in the outer cover are made to 
size and do not require reaming. 

Ream the lays haft b ush in gear box .6260" to .6255". 
Refittinii: sleeve gear bushes. These two bushes are thin and somewhat 
bri t tle , Oil the oubide diameter of each bush, insert them squarely in  the 
gear and gently press into posi tion.  

Ream bot:, bushes . 6 8 9" to . 688" in. situ, 
Refitting the sleeve gear sprocket. The flat side of the sprocket should 
face outwards (away from the gear box) see instructions on removing 
i;prockct nut. 
Refitting the oll seal. The metal backing faces outwards. Gently and 
squarely tap the oil  seal into position. 
Assembling the gear box internals, The assembly sequence of the various 
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pinions is clearly illustrated. Ensure the plunger and springs are in posi
tion in the gear box shell. 

For clarity, assemble in the following order: 
( l )  Fit footchange spindle and quadrant.
(2) Take up the main shaft fit first , second and third gear, enter shaft

through sleeve gear. 
(3) Fit :r;nainshaft selector fork and locate it in quadrant.
(4) Take up layshaft fit second and third gear, enter shaft in bush .
( 5 )  Fit lays haft selector fork and locate.
(6) Pass selector fork shaft through both selectors and screw home.
(7) Fit low gear pinion.

Precautions during assembly of gear box. 
( l )  Make sure the selector forks 04 1 341/3 are correctly indexed.
( 2) lf the end cover does not go back properly, do not use force, take

off the cover and find out  wha t is  wrong. 
(3) Make sure all gaskets are undamaged, stick them on to the gear box

and covers some time before they are refitted. 
(4) Make sure the small peg inside the ball race housing has not fallen

out. This locates the clutch operating body, 
(5) Insert the pin 042143  for clutch body from the top end. If rh is pin

is a loose fit, give the top end a few light blows with a hammer to deform 
it and make it fit tight. 

( 6) Put a Ji ttle clean oil on all moving parts.
DO NOT OMIT TO FILL THREE PINTS ( 1 .8 LITRES) OF SAE 50 OIL. 
The kickstarter axle. Should it be necessary to dismanlle the kickstarter. 
take off the gear box end cover as described elsewhere. The ratchet pinion 
041300 is in tension by the ratchet spring 041 358.  To relieve this tension 
temporarily, fit the kickstarter crank, and depress it which will release 
the pinion and enable it to be taken away. 

Remove the circlip encircling the shaft, should one be fitted,  prise out 
the enu of the return spring 040045, the shaft can now be extracted. 
CSR Models. The gear box for the CSR model is identical to the standard 
machin"'s, with the exception of the clutch, which is the same as used on 
the 350 lightweight. See technical data for gear ratios. 

CLUTCH-LIGHTWEIGHT 
To dismantle the clutch, remove outer portion of front chain case (see 

ENGINE SERVICE). 
Remove the three clutch spring adjusters, take out the springs and cups. 
Take out the clutch plates, noting the order in which they are removed. 
Remove the clutch body from the mainshaft. Use a box spanner ZS/32" 

across the flats. Engage top gear, use the tool to stop the clutch from 
rotating whilst the nut is unscrewed as shown in Fig_ 8. Alternatively press 
hard on the rear brake lever to hold the clutch stationary. 

Usually the clutch will come off the shaft splines without the use of an 
extractor tool. 

Friction material is bonded to the plate. When new the segments pro
trude i/5.i". 

Check the steel plates. If they are not flat, the clutch will slip. Put all 
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tle steel plates together, hold them up to the light when it will be seen 
if one or more of the plaLes are buckled. Later type plates are "'dimpled" 
to prevent buckling. 

Check the free length of the clutch springs which should be l¾" overall 
length. 
Assembling the clutch. The sequence of assembly is in the following 
order: 
.250 c.c. model. 

(I) Thick steel back plate chamfer inwards.
(2) Plain steel plate. 
(3) Friction plate (double sided). 
(4) Plain steel plate.
(5) Friction plate (double sided).
I 6) Plain steel plate.
(7) Friction plate (single sided). 

250 c.c. Scrambler. 
(1) Thick back plate. 
(2) Plain steel plate. 
(3) Friction plate {double sided).
(4) Plain sleel plate.
(5) Friction plate (double sided), 
(6) Plain steel plate. 
(7) Friction plate (double sided).
(8) Plain steel plate.
(9) Friccion platoo (single sided). 

350 c.c. model. 
(l) Thick back plate (recess ior back plate inwards).
(2) Friction plate (double sided).
(3) Plain steel plate. 
( 4) Friction plate ( double sided). 
(5) Plain steel plate. 
(6) Friction plate (double sided). 
(7) Plain steel plate.
(8) Friction plate (d;)uble ,ided). 
(9) Plain steel plate. 

Dismantling the clutch shock absorber. With the clutch removed, t,ake 
out the three countersunk screws, prise out the cover plate 0,13187. 

Use an old gear box mainshaft held. in a vic-e and put the clutch bod, 
on the shaft. Use the tool shown in Pig. 14 then compress the large 
rnbhers. by leverJge, u,;e a pointed ,poi:e to pick out the thin rubber,. 
The thick ones "'ill come out without difficulty. 

U,e the same method if the gear box is still in the frame, with top gear 
engaged and pressure on the brake pedal. Very firmly tighten the plate 
screws and centre pop between the screw head and the plate. 
Assembling the clutch. After replacing the rubbers, make sure that the 
three screws are well tightened, then centre pop the screws for security 
as these screws are prone to come loose. 
The clutch bearing. The bearing race plate is shown in Fig. 3 part No. 
043196. After removing the clutch, take out the three stud nuts 040356. 

Fie 14 Removing clutch shock absorber rubbers 

then the plate 043195, to expose the rollers and cage. Note the closed end 
of the roller face faces the plate 04}195. 
To remove clutch cable. Remove oil filler cap from kickstarter case cover. 

Screw right home the clutch cable adjuster, as far as it will go. 
Disengage the cable from the operating lever inside the cover. The 

cable, atter removal from the handlebar leve;r, can be puaed through the 
clips fixing it to the frame. 
Clutch spring adjustment. Should clutch slip develop, first make sure the 
operating_ mechanism ls in correct adjustm,,nt (see clutch adjustment). 
The correct position for the clutch spring adjuster nuts is-the spring stud 
should just protrude Lhrough the recess in the adjuster nut. 
Clutch adjustment. Attention to the clutch is usually confined to adjust
ment of the operating mechanism. To avoid clutch slip or drag, it is 
essential to have i's" free movement between the clutch outer casing and 
the clutch cable adjuster. Without such movement the operating mechan
ism will be pre-loaded causing wear on the operating parts, also clutch 
slip. Conversely, excessive movement in the clutch cable will prevent 
separation of the friction plates and cause the clutch to drag, thus making 
the gear selection difficult. 

As the clutch inserts tend to settle down, this has the effect of lengthen
ing the clutch push rod, as the width of the friction inserts are slightly 
reduced. To deal with clutch drag, or clutch slip, fir�t uMcrew the clutch 
cable adjuster lock nut which is located at the handlebar end, run down 
the adjuster as far as it will go, Remove the clutch inspection cap, unscrew 
one or two turns the adjuster lock nut 040376, shown in Fig. 3. 

With a screwdriver, screw in the adjuster until contact with the push 
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wd can ·oe felt, unscrew the adjuster exactly half a turn and retighten the 
lock nut, taking care the adjuster does not move. Complete the ad1ust
ment by unscrewing the clutch cable adjuster until there is ,"." movement 
between the outer casing and the adjuster, tighten the lock nut. Replace 
the inspection cap. 

Clutch slip should be dealt with promptly otherwise the friction plates 
will be damaged and the clutch springs affected by heat, The normal free 
length of the clutch springs is 1 f', the clutch push rod length is 10". 

LIGHTWEIGHT GEARBOX MAI!SSHAFTS 
350 c.c. Lightweight, Mainshaft 041701 was fitted to gear boxes with 
numbers from zero to 3757. 

An imp�oved type mainshaft 041703 was first used in gear boxes 3758 
and onwards. 
250 c.c. Lightweight, Mainshaft 041263 is used on gear boxes from zero 
to 9974, also to gear boxes between numbers 10064 to 10128 as a tem
porary measure. 

A modified shaft type 043058 is used in gear boxes with numbers 997'.i 
to 10063 inclusive, which is now the current type, 

The dimensions affecting the various mainshafts are given in Figs. 15 
and 16, the drawings are to scale. 
NOTE-The shaft dimensions affect the vaned shock absorber centre. For 
mainshafts 041263/041701 use shock absorber centre 043186. For main
shafts 043058/041703 use shock absorber centre 043509. 

THE GEAR BOX 
Heavyweight Models 

Gear box faults, If difficulty in changing gear from top to third and where 
it has been ascertained that the clutch is not dragging, the fault can be 
rectified by attention to the gear change stop plate (55), Take out the 
plate bolts (73), disconnect the pawl spring. Draw out the two plate holes 
by elongation to the extent of .,.,-" to enable the plate to go upwards 
towards the top of the case. The plate mus-t be retained in this position 
whilst retightening the two bolts. Should the fault occur when changing 
into a higher gear, elongate the holes in the opposite direction to the same 
amount, so that the plate can be moved downwards. 

To summarise, if the fault is in changing down move the plate upwards, 
conversely if the fault is when changing up, move the plate down.

If gear selection is generally uncertain, first verify the location of the 
pawl spring (88). If this spring is distorted or fitted upside down, gear 
selection will be uncertain. The correct position is with the straight leg 
of the spring uppermost. 
Oil leaks from kickstarter axle. Check oil content by removing level plug 
(87), normal content one pint, or 20 fluid ozs., if normal. Renew the 'O' 
ring (69) sec details 'remoYing bushes'. 
Wear on kickstarter pawl (41). Usually du� to a weak kickstarter return 
spring, causing the crank to depress by iner:ia over bumpy road surfaces. 
If the crank. is too far away from the vertical position the inertia will 
in�rease. 

Position the crank approximately 20' left of the vertical position. 
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Damaged kickstarter stop plate (94). Can only be due to violent backfire 
causing c:xcessive ignition advance, or too much throttle when starting. 
Drill the rivet hc<td to remove s1vaging and push out the pin. 
Kickstarter spring disengages. This is due to the end of the spring taking 
'a set' where is is located in the cover. Usually it is· preferable to fit a 
new spring. 
Gear box noises. First check oil content. After considerable mileage 
check layshaft bearing for wear, also layshaft fixed gear pini,m (36). 
Remo,-ing the kickstarter axle (45). Lever out the kiGkstarter return 
sprmg from its anchorage in the cover, the opposite end of the spring will 
come out easily, then pull out the axle. 
To replace kickstarter assembly. Fit kickstarter axle, with pawl assembled 
in cover, turn the axle so that the hole in it for the return sprin,. is at 
12 o'clock. 

Fit return spring on the axle, insert the end of the spring, which is 
turned down vertically into the hole drilled in axle. Using tool recom
mended for spring removal, hooked in opposite end of spring. pull the 
spring sufficiently to enable the turned in end to enter hole drilled in the 
cover. 

Replace inner and outer cover as detailed previously. 
Dismantling lh<: gear box. (Figu,-es in parenthesis apply to Fig. 17.) If the 
gear box is !o be completely dismantled, first remove the clutcb as 
detailed for 'removing eni::ine from frame', including the rear portion of 
the front chain case. Have available a new set of gaskets. 
Removing the outer cover (56). Remove drain plug (15), catch oil as it 
drains. 

Rem,ove inspection cap (66) and di,c,-,nnect clutch cable inner wire. 
Remove bolt for indicator ( 62) leave pedal in position. 
Remove kickstartcr crank bolt (90) and take uff the crank. 
Rernove five cheese-headed screws securing cover (68). 
Remove cover by pulling on the gear change pedal. 

Removing the inner cover (47). Remove ratchet plate and spindle (5). 
Remove clutch operating arm and roller (82). 
Rfrno,,e lock ring (80), take away the body and ball. 
Remove mainshaft nut (74). 
Remove seven nuts {89) securing the co.·er. 
Remove cover oy tapping the rear portion until it is- clear of th,: dowels. 

Removing gear box internals. Remove low gear on maiDshaft (39). 
Remove striker fork (25) by unscrewing. 
Remc:ve striker fork;; (11 .1nd 14)_ 
Remove clutch push rod. 
Remove mainshaft (11) with the gears on it, 
Remove layshaft and gears; it may be necessary to rock the sbaft side

ways to rxrract from bearing. 
Removing the cam plate (26). Remove the dome nut (20) and take out 
th<" spring and plun1[er. 

Remove two bolts (28 and 29) ever the plunger housing. 
Remove the cam plate and quadrant. 

Removing the sleeve gear (23). Remove screw fixing lock plate (4). 
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FIG 17 
Hea,·yweight gearbox 
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I Clutch retaining 
nut 

2 Washer 
3 L-0cking screw 
4 Locking plate 
5 Locking nut 
6 Drive sprocket 
7 Gearbox sbeU 
8 Stud (short) 
9 Busli 

10 'O' rin;:,; 
11 Mainshaft 
12 Layshaft 
13 Stud (long) 
14 Washer 
15 Drain plug 
16 Sleeve-gear oil 

seal 
17 Main gear ball 

race 
18 Index plunger 
19 Spring 
20 Domed nut 
21 Clutch push rod 
22 Laysbaft ball race 
23 Main _gear 
24 Mainshaft third 

gear 
25 Selector-fork 

shaft 
26 Cam plate 
27 Washer 
28 Bolt 
29 Bolt 
30 Washer 
31 Quadrant 
32 Roller 
33 Selector fork 
34 Selector fork 
35 Mainshaft second 

gear 
36 Layshaft small 

pinion 

Key to F1G 17 

37 Layshaft third 
gear pinion 

38 Layshaft second
gear pinion 

39 Mainshaft first
:sear pinion 

40 Layshaft first-
ge�r pinion 

41 Kicksu1rter pawl 
42 Plungt:r 
43 Pin 
44 Spring 
45 Axle 
46 Gasket 
47 Inner cover 
48 Gasket 
49 Gear-change 

spindle bush 
50 Ratchet plate and 

spindle 
51 'O' ring 
52 Pawl carrier 
53 Washer 
54 Return spring 
55 Stop plate 
56 Outed cover 
57 Foot-change lever 
58 Rubber 
59 Indicator 
60 Foot-change lever 

bolt 
61 Indicator washer 
62 Indicator fixing 

bolt 
63 Foot-change lever 

washer 
64 Nut 
65 Inspection-cover 

screw 
66 Inspection cover 
67 Gasket 
68 Outer-cover 

screw 
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69 Kickstart 'O' ring 
70 Bush 
71 Return spring 
7 2 Stop-plate washer 
Tl Stop-plate screw 
74 Circlip 
75 .'Vlainshaft ball 

race 
76 Mainshaft nut 
77 Kickstart -axle 

bush 
78 Clutch opernting 

ball 
79 Clute:, operating 

body 
80 Lockring 
81 Clutch-roller nut 
82 Operating lever 
83 Roller 
84 Sleeve 
85 2B.A. screw 
86 Oil level-plug 

washer 
87 Oil-level plug 
88 Poot-change-pawl 

spring 
89 Nut 
90 Kickstart bolt 
91 Kickstart crank 
92 Pawl carrier 'O' 

ring 
93 Pawl carrier bush 
94 Kickstart axle 

stop 
95 Kickstart axle 

cam 
96 Kickstart axle 

cam rivet 
97 Footchange pawl 



Remove sleeve gear sprocket nut (5), which has a left-hand thread. 
Use a good fitting ring sr,anm,r across the flats and refer to method of 

renwving this type of sprocket nut described for Lightweight gear box. 
Remove sleeve gear s:prockel which is splined; also distance piece. 
Remove sleeve gear by lapping it thwugh the bearing [17). 

Removing sleeve gear bushes. Two thin bushe.s of the oilite lyp� arc 
used as a bearing for the mainshaft. 

>loll' the location of these bushes in situ, befor" ti1cy are pressed out. 
A, the material is somewhat brittlt"., exercise extreme car,, in prvssin:,; in 
the new bushes. 

The imema] diameter of both hushes i,z siw is .81325" to .81200". 
Removing sleevt' gear bearing (17). Remove hy prising out the oil seal 
1, l 6) and sleeve for seaL 

Remove bearing after first heating shell and drilt out. 
Alternatively drop the shdl face downwards on a clean Lench, when 

tbis bearing, al;;o the layshaft bearing (22), will drop out. 
Remo,·ing the bearings. Pre-hL"at the inner cover and press out from 
inside the case the mains haft bearing (77 J. 

If desired the kicks tarter axle bush can be extracted at the same time. 
To do this, firmly support the inside face of the cover and press out the 
bush from outside the cover. 
Removing the footchange spindle bush (99). This is fitted into a blind 
aperture. Pre-heat the case and screw in a coarse threaded tap to extract. 
Use the same mecnod to remove the bush in the kickstarter axle. 
NOTE-The footchange bush does not require reaming when renewed. 
If th,;, kickstartcr axle bush 040146 i� renewed, ream to .6875" to .6865 .. 
in situ. 

FIG 18 
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Fro 19 

Re-assembling the gear box. NOTE-App)y some clean oil to all moving 
parts before fitting. 

Fit the sleeve gear ball race (17) and layshaft bearing (22), pre-heat the 
shell and ensure bearings are entered squarely; apply a little clean oil. 

Fit sleeve gear through bearing, and oil the sleeve or distance piece for 
oil seaL 

Fit sleeve ;sear sprocket and firmly tighten left-hand sprocket nut. 
Fit Jock plate and screw. 

Refitting the cam plate (26). The cam plate must be cornsctly positioned 
on assembly. otherwise the four gears will not be indexed properly. 

(I) Fit the quadrant (31} .also its bolt and washer. 
(2) Raise the lever portion of the quadrant, with the radius of the lever

in line with the top right hand cover stud (top gear), 
(3) Insert the cam plate so that the first two teeth of the quadrant can

be seen through the sloe in the cam plate, then fit the bolt and w<1sher (27). 
Fitting the internals: 

(1) Insert the mainshaft and fit to it the third gear (24).
(2) Fit the second ge;ir (35) with the striker fork (33) in tile pinion

groove, then insert the projection of the striker into the groove in the 
cam plate. 

0) Fit the first gear (39). 
Assemble the lay:;haft by:
(4) Fitting the fixed gear (36), third 1sear (37) and second gear (38) with

the striker fork (34) in the slot for second gear. 
(5) Insert the projection of striker fork into cam plate slot, with lay

shaft in the bush. 
(6) Line up the two holes in the striker forks and pass through the
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spindle (25) and firmly tighten. 
(7) Fit the first gear ( 40).

To complete the assembly. Insert the· roller (J2) into the quadrant in 
position to receive the spindle for the footchangc. Examine the gasket 
(46) for blemish, locate it and refit the inlier cover, Before finally tighten
ing the clutch body Jock ring (80) verify the operating lever (82) is in line
with the clutch cable entry, to ensure a straight pull on the inne,: wire.
Do not use force, if the cover does not go home easily, take it off and
find out why. Check the position of the pawl spring (88) and refit the 
outer cover. Refill one pint of SAE 50 oil.
Replacing the footchange pedal spring. With the outer cover removed,
take out· the quadrant (50) and the pawl spring behind it. Tap out the
footchange sleeve (52) and its washer (53). Remove two halts (73) and lift
away the plate.

The position of the pedal spring assembled is shown in fig. 19. 

CLUTCH-HEAVYWEIGHT 

Three types of clutches have been used since 1957. The original design 
had loose friction inserts in the clutch sprocket, also in the friction 
plates, This type of clutch was used on all Heavyweight Models up to 
1959, with the exception of the CSR Models, which were equipped with 
the bonded type clutch. 

All 1960-61 Models use bonded type clutches. 
For the 1962 season a heavy duty five-plate type clutch was introduced 

for 650 c.c. CSR Models, which can be used on any earlier model. 
The early type clutch can be converted by using the following com-

ponents: 
1 Back plate 040584. 
1 Clutch sprocket 040359. 
4 Steel plates, plain 043191. 
4 Friction plates 04 3192. 
1 Friction plate 043193. 

Clutch slip. To enable the clutch to function satisfactorily it is essential 
to have clearance between the clutch push rod and the thrust stud. The 
fact that there is play, or lost motion, at the handlebar lever end does not 
guarantee there is clearance between the push rod and thrust stud. 

To obtain the correct adjustment run down, as far as possible, the 
clutch cable adjuster. Remove the chain case cap for the clutch. Release 
the nut using a screwdriver, screw in the thrust stud until it just touches 
the clutch push rod. 

Unscrew the thrust stud half a turn then retighten the lock nut with

care to avoid the stud moving during this process. Now reset the cable 
adjustment by unscrewing the adjuster, leaving i" to ,'/' free movement 
between the outer cable and the adjuster. 

If the fault prevails, take down the clutch and check the steel plates 
for buckle. Put all these plates together and hold up to the light, which 
will indicate if one or more of the plates are buckled, which reduces the 
friction area. 

New type steel plateg are 'dimpled' to prevent buckling. 
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1 Back plate (bonded) 

2 Roller cage 

3 Rollers (15) 

4 Race plate 

5 Spring studs 

6 Spring-stud nuts 

7 Centre hub 

8 Shock rubbers (large) 

9 Shock rubbers (sma]) 

10 Shock plate 

11 Shock-plate screws 

12 Shock centre 

13 Sprocket 

14 Friction plates (double) 

15 Steel plates 

16 l:'riction plate (single) 

17 Pressure plate 

18 Pressure-plate adjuster 

19 Pressure-plate-adjuster nut 

20 Spring cups 

21 Springs 

22 Spring adjusting nuts 
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Clutch components 



Replace liuckls:d plaks with the new type. 
An excess of oil in the front chaincase will adversely affect the clutch. 

Friction plates so affected should be_ de-greased as they are usually 
serviceable. Avoid the use of petrol or paraffin and use trichlorocphylene . 
Alt,, rnativ,,ly, cc,pin11slv dus-! the inserts with Fullers Earth to absorb the 
oil. 

Check cibu t : 1 ,· c l u td1 s ,ning cups ,  which may he fou : i ng the holes in 
che alloy pressure  plate . preventing the spring frnm exert ing maximum 
pressure. Aoo:y a li t t l e  gre;ise to  the :ups cJefore refitting . 
Clutch springs, If the clutch has bern slipping for any length d time, the 
heat generated i,: calculated to weaken the springs, which should be re
new;:,d. The correct free length is F"!:i , . -,. The five pla te clutch spring frt,e 
length i:-; J : i'.- " . Discard springs \Vhich have col lapsed to the extent of /l, r, • 
Clutch spring adjusting screws. If there is a tendency for the springs 
ad iu:::. t i ny, .�c, �:w�· t:1 1.)1.,.•cume un.:;.(:rt:: \:,.,cd , t.-i � t• cnn the s.pring, lifr up the 
end oi :he �;i .:-ing w ith � pen-kn ife �1 nJ  file the end of the spring to give 
a squ:,r� <1 bu:ment of � ,, or �et rid ,JI the (eatlter-:d end. The ab:.itment 
w i l l  the n come up  against the inden t J tion at the back o f  the ad jus te r  and 
prevent it unscrewing. The correct location of the adjusting screws is with 
the head of the spring stud j ust flush with the face of the adjusting screw. 

I I  the mad1 1 :ie  is a c c,mbination :1 nd heavy 2L,:1tb are carried, and the 
early type clu tch is used ,  c cmvert the clutch to the bonded type as a l cead_, 
desc,· ibcd. 
Clutch drag. This is due to torque on the gear box mainshaft and creares 
noisy gear engagement. The cause is due to the clutch pfotes not separa 
nng v•.: hen the c lu tch i-; operated, The fault may be due. 10 :  

i I )  Excessive p lay in  the  ,,perat ing mechanism i see c lutch sli p) . 
r 2) Uneven ;,djusrmen, of the  d 11 tch springs. 
(3) The stee l  plates a re buckled .
!'I)  The c l u tch p'.ates arc gummy.
In the case of ( 2), take off the outer portion of chain case, operate che

clutch lever and note i f  the  outside plate is withdrav. n  parallel with the 
plate behind it. If the gap between the two plates is une,,en, manipu:ate 
:he spring adjuster until the gap is equal and cvcnlv between the two 
plates ,  with :, pceference for screwing in the adjuster te balance, 

In trrc event of ( � ). treat the clutch plates as recommended for clutch 
sl ip to get rid of the gumminess .  

Needks"S LG �t; , Cllnt inual  use wit ::1 1...�lulch drag can cause damage to 
gear box pinions. 
Clutch nut works loose, lf lrrc mainshaft nul  securing the clutch to the 
mamshaft works loose . this is due to damage to the splines b clutch 
centre for the shock absorber 0�03 54. To remedy, replace the centre and 
avoid over-tightening rhe m2.inshaft nut. 
To remove a du!ch control cabl�. Remove the oil filler cap from the 
kicks tarte r case ccver. 

Screw right home the clutch cable adjuster th:it is bcated in the top 
of the ki ckstartcr case cover. 

Disen�age, from the cperating lever, the clutch cable inner wire by 
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operating through the oil filler ,c;.ip opetung. 
Completely u,iscrew the clutch cable adjuster. 
Disenga14e, irom the handlebar operating control k1 cr ,  the du L<:h inner 

wire. t 

Pull cable, by its lower end, t iU r.:moved from the. machine, easing it 
through the frame cable clips while doing so . 
Dismantling shock absorber. Three thin and three thick rubbers are 
ho_used in the clutch centre and are located by the c;utch hub steel plate
(Fig. 20). For access, take <Jut the three screws ,md move the plate to 
enable a screwdriver to be used to prise our the pi :ne. To take •)u t  the 
rubbers use a "C" spanner to turn the hub and compress foe thick 
rubbers, which will come our easily a fter the thin ,rnes hav� been ex
tracted. 
Clu

.
tch hearing, The c, l urch hub i,  secured tu  the steel back plate by three 

spring .studs and locknuts. After separating the back plate from the hub 
the bea1ing can be removed . When replacing, etpply a little anti-cenlrifu;;e 
grease to the bearing. 

FRONT FORKS 
Heavyweight, 350 c.c. Lightweight and 250 c.c. Scrambler 

Models 
i' The figures in parenthesis refer ro Fig, 21) 

Stiff fork motion. First try the effect of releasing the two bolts securing 
the front mudgard to the fork slider ( 15). If normal movement is restored 
u,e wa,hers bet wecn the mudguard and the slider to relieve side suain, 
or remove the guard 3nd spread the sides. Try also releasing :he four cap 
11uts UJ) and work th,· forks violently to line up the inner tube and re
tighten the nuts. 

If the fork motion is unduly sliff, and assuming the iork tubes are not 
bent by impact, it i s  p,lssible that the black bushes (9) have swollen and 
ue a t ight ti t  on the tubes. 

To r<:ctify, dismautk the for,:., and ease <luwn the inside d iameter of 
the bush with emery cloth, until it is an easy sliding fit. Oil the fork tube, 
or use �raphite before assembly, 
Fork noise on full deflection. Check the bottom cover tube (5J) for con• 
tact wifa the slider extension ( 54). the cover tube may be deformed or 
canted. Remove the cover tube and set the tube face wl1ere it abuts 
against the fork crown (39) so that it is at complete right angles to the 
axis of the  tube .  The tube ,hould be concentric with the slider extension . 
Usual ly there are score marks on the slider, under these circumstances. 
Rattle in  forks. One of the damper rods ( 25)  may be detached from the 
top anchorage. A low oil content will have the same effect. 
Fork sprini: rattle. Three neoprene rubber sleeves (Nos. 2, 4 and 5 )  arc 
placed over the fork inner tubes, near the top, bottom Jnd centre of the 
fork sp ring. lf these sleeves have piled up at the bottom of the spring, 
the spnng can rattle agarnst the fork tuhe. Repc,sition or renew rhe sleev,•s 
to recti (y. Apply some gre'1sc to the fork springs before refitting . 
Lateral fork movement. lf t1w steering head bearing adj 1.1stment is correct 
and if the re is a judde r ing effect when the front brake is appl ied,  this can 

7 1  



be due to lateral movement caused by wear on the black fork bushes ,  The 
1 movement can be delected also by jacking up the front wheel clear of the 

ground when, by raising and lower ing the front wheel , the movement will 
show up. Replace the bushes to rectify. 

It is rare for the steel bushes to be affected, providing the fork oil con
tent is not contaminated by abrasive. When replacing the bushes make 
sure the inside of the fork tubes is perfectly clean. 
Indifferent steerin)(. If the machine is inclined to steer in an elongated 
figure of eight , chis denotes unwanted fric tion in the st eering which c;m 
be tlue to : 

( J ) Steering head bearing over tightened .  
(2) There is friction, which cannot be released if a steering damper is

used. 
( 3 ) The steering head bearing is unduly loose and the fork stern is 

rubbing against the i nside of the ball race. 
(4) The ball races are pitted, as a result of driving wi rh a loose b�;i r ing 

adjustment (see 'Steering head adjustment') . 
In the case of (2) take out the bolt securing the steering damper pl,Jt€ 

to the  frame. If the friction is removed. us'e washer(s) between the plate 
and the lug on the frame. 
Handlebars oscillate at low road speed. This trouble is no t  assoc 'aled 
with the front forks, or wheel alignment. If the handl ebars oscillate or 
'wobble' at low road  speeds and stops as the road speed increases. this is 
due  to either one or both tyres not running true with the wheel rim and 
invariably becomes manifest after the tyres have to be changed . In the 
main rhe front tyre is responsibl�. 
Oil leaks from forks. Fi rst try the effect of tightening the slider extension 
(7) to compress the oil seal against the bush. If the leakage persists, re
place the oil seal (8). 

Should the leak take place at the lower end of the fork slider ( 1 5) check 
the damper tube bolt ( 3 1) and its washer for security. 
Loose head lamp brackets, The top fork cover tube (20) with lamp 
bracket incorporated is compressed between the handlebar lug (41 ) and 
rhc fork crown (3 9) with a rubber packing ring (1 8) interposed. Tf the 
rubber ring deteriorates or coltapses, the tension on the tube wil l  be re
duced. Usually the trouble can be rectified without completely dis
mantling the front forks, by using a fork spring leather washer 021 1 1 6  for 
each cover tube as packing. 

Release the two nuts (45 and 4 6) , 
Tap upwards the handlebar lug (41 ) . 
Make a cut across one side of the washer and feed it round the fork 

tube, between the rubber and the fork crown. A little soapy water wi l l  
assist the  washer to  slide over the  rubber. 

Re-align the head lamp and tighten the two nuts. 
Head lamp beam. If the lamp beam is out of parallel to the machine. 
thump the head lam p shell with the heel of the hand in the requ i red 
direct ion.  
Bent fork inner tubes (1 7). The fork tubes can be straightened providing 
the set does not  exceed 1 0 ° out of true. 
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Support the tube in ·v• blocks and use an Arbour press. 
NOTE-The fork tubes must be smooth and free from bruises and 
b:cmish, particularly in the part where the oil seal operates, otherwise 
the seal will be d!maged beyond further use, with serious oil leakage .  
Fork damper conversion (Scrambler Models). For the  1962 season an 
improved type of fork damping was introduced in the Heavyweight forks 
fitted to Scrambler Models . 

1:,arlier type forks can be converted by: 
Dismantling the forks. 
Dismantling the damper tubes (34) . 
Seal off, by welding, the small hole below the slot for the circlip (37) . 
Drill a -h" diameter hole 2" from the top of the damper tube. 
Drill a 3/30" diameter hole 3"  from the top of the damper tube .  
Reduce the overall length of the top cover tube ( 1 6) to 1-,\-", 
Reduce the overall length of the slider extension (7) to 3'/r" . 
Use fork springs 0 16782. 
Discard the buffer springs ( 10). 
Fit two gaiters (dust protectors) , 
Fit four gaiter clips 042775. 

Jf new parts are required, instead of converting use: 
2 Bottom cover tubes 028046 
2 Slider extensions 028051  
2 Damper tubes 02R048 
2 Main springs O 1 6782 
2 Gaiters 020463 
4 Gaiter cl i ps 042775 

Removing; the front forks. Remove the two drain plugs (56) in turn and 
catch Di! in a container. 

Raise the front wheel with boxes under footrests. 
Reni.ove handlebars (use padding on the petrol tank to avoid damage) . 
Remove head lamp and disconnect speedo drive cab1 e. 
Remove front wheel , mudguard and stay. 
Remove steering damper plate to frame (if fitted). 
Remove rubber grurnmets from tube bolts (22) . also the two bolts. Use 

spanner 0 1 8667. 
Remove lock nuts (24) and adaptor to release damper rods (25) . 
Remove domed nut (45) and adjusting nut (46). 
Tap off the handlebar lug (41) using a rawhide mallet, until the lug 

clears the fork stem (40) and tubes. the forks can then be taken away as 
a unit. Watch for steering race ball bearings, 56 in number, 
Pismantling the forks. Hold the fork stem in a vice. 

Remove sl i der extension (7) from the slider ( 15) by unscrewing from 
the slider. 

Remove slider by giving it a sharp jerk downwards. The oil seal is a 
close fit in the top of the slider. If there is resistance in separating the 
slider, apply a little heat to the top part. which wi' l expand and rmble 
the sl ider to come away with ease, with the damper assembly attached. 

Remove two Allen screws (3 8) then pul1 out the fork tubes. 
To remove steel bush. Prise out the circlip ( 1 2) and pull off the h11sh. 

73 



F!G 21 Exploded ,iew oi Teledra,ulic Heavyweight forks 

I \.\.t,hcr, ieathc:. ttJr fvrJ.. :,pring top ".itaLn�. 
Hufr1;:r. tubtx:r, br fork inn1:r tuhe. 3 .)pring, mul:1. for tront fork. 

-1. Buffer, :rubber. for fork inner tube_ 
5 Hufl:er, rubber, br fc,,rk, innt,;.r tuh!..:. 

Washer, h.::.t'.ht.:r, for fork �pring bottom se.iting. Extension for (ork slider 
8 Oil :seal, for f(�<k inntr tubt. 
'J Hu.,!-'., tup. pi;btic, for inner Lub� 

10 Spring, buffer, for front fork. 
11 Wash�r. pl;un, for ferk �lid-er ..::ap securjng_ :,,.tud. 
12 Cin . .-iip, luc..1li:ng fork inner tube boaom bu::.h 
U BL.,h. �1l1lt!JI11, ::-;teeL for fork inner tub<:: . 
14 Circlip, lncatmi;::, fork inner �ube bntlorn bu:-;h, 15 Slider, for fork, with studs (ri.wht side). 
16 Tube, fork cvver, bvtlom. 
17 Tube, fork, inner. 
lX Rul-:Oer ring :·nr WO C·Y•L·r :uL·k homing 1i11g_ 19 Huu'S-ing ring, top cover n: be. 
10 Tubt:, fork cuver, top, righ1. with [.unp k.g. 
21 Sr>i�iot ring cover tuh::. 
22 Bolt, top, fo:r fork inner tube 23 Adapter. 
24 Nut, Ju;::k. for tnp en<l uf damper rod 
25 Rod, fr1r fork damper. 26 Slce�',e, plunger, on fork damper rod. 27 Pin, :;tup-. foi· fork dampt:r valve 
28 r,..·ut. lo�k. for Jampi.:r valve :0;cat. 
29 Stud. :sccurin,g c:.ip ro fork :slider. 
30 \V.1.:;her. hhr�. fer da:mp..:r tuhc bolt. 
31 Bolt, fixing damp€t tube:: Lo ;:;Ji<ler. :u Cap, fnr fork slider. 
33 r-.ut, for fork slider c:111- "f'cming quiJ. 34 Tube, for fork dampet. 
35 Seat, for fork damper valve 36 Vi..i>,e, for fork damper. 37 Clip retaining damper rod ,;;Jeevt· 
38 Si;:J"cw, pin.::h, for fork. i;rown. 39 Fork crown, not sold separately. 
40 Stem, for fork crown, not sold sepiuateJy 
4l Lug. for handleb . .u J:nd steering hc�d 
42 C:ollar for buff.er spriul!:. 43 Washer for fork stem adjusting nut. 44 Ring. rubber. sealing:, for inner wbe top bolt. 4� Nu�. lock. for f,.)rk s.rem. 
46 Nut. adjusting, for f0rk stem_ 47 Clip (half only), for handlebar lug. 48 Scr-ew, pinch. for handlebar clip. 49 Bolt, top, for fork foner tube. 
50 .Spigot ring Lop co.,'c:i;- tube. 
51 Tube. fork i;over, tc,p. left, '.•,:ith lamp lug 
52 Housing ring top CO"\'cr tube 
53 T:ihe, fork cover. bottom. 54 Extension, for fo:rk slider. 
55 Slider. for fork �ith �tud,;; (left <;id..:) 
56 S<;rew, plug, with fibre wa-.her. for fork o:.l1dcr r:1il drain hole. 

NOTE-V\.';:ic;hu (43) ddeted fr:im assembly. 
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Ij the circlip become:; distorted during removal, replace it with a new one. 
To dismantle the damper tubi,. Use a thin wall box key to take out bolt 
131) m the slider recess ½""' across the tlats; pull out the damper tube, with
da111per rod assembled. 

Pull out the circlip (37), extract the damper rod with valve assembled. 
If the val.-e is taken off the rod, watch for small pin (27). 
TABLE OF FORK SPRINGS USED 

250 c.c. Scrambler Model and Lightweight 350 c,c, 
Part No. 014950 Free length 1 l" 

350 c.c. Trials Model 
Part No. 014950 Free Ieng,:, 11" 

Heavyweight Scrambler Model 
Part No. 021790 (CSR) Free length 11�" 
Part l\c>, 016782 1962 (CS) Free length 121" 

Heavyweight Touring Model 
Part Ko. 022369 Fret: length 11.90" 

Heavyweight Sidecar Model 
Part No. 021789 Free length 12¼'' 
Buffer springs. 

All Models except :no c.,,. Trials 

Wire gauge 

Wire gauge 

Wire !(auge 
Wire gauge 

Wire gauge 

Wire gauge 

.207" 

.207'· 

.222" 

.212" 

.212'' 

.222'" 

Part No. 022079 I'ree length 2"'1,2" Wire gauge .192"' 
350 c.c. Trials, 250 c.c. Scrambler and 350 c.c. Lightweight 

Part No. 010360 Free length 2211,(' Wire gauge .187'' 
To remove one fork tube. If attention lo one fork tube only is necessary, 
the fork tube and components can be extracted by: 

11) Taking out the front wheel, mu<lgu;ird and stay,. 
(2) Re111ove the domed nut 122), disconnect the damper rod and release

the Allen screw 138). 
Usually the fork tube is a close fit in the two top members (39 and 41), 

thus to avoid damage to the internal thread in the fork tube. a draw bolt 
i,• required. which is also used to pull back the tube. The tools for the 
large, also small, diameter fork tubes are shown in Fig. 22. 

Insert the tool into the fork tube which can now be driven oul. 
Tf at this stage the slider has to be removed, and if the tube is held in 

a vice, use a suitable clamp and hold the tube at the rnp and away from 
the oil seal travel. 
Assembling lhe forks (without a draw bolt). Ho\d the fork r:ruwn in a 
vice. 

Assemble a fork tube with its componen:s as described in 'Assembling 
the forks with a draw bolt'. 

Push the fork tube into the fork crown. 
Insert the key 018667 in the Allen screw. 
With one hand pull up the tube until it protrudes 6\" and quickly 

tighten the Allen screw. 
Then assemble the second tube in a simi1 ar manner. 
Fit the crown races with bearing,, as previuusly described and pass the 

fork stem through the frame. 
If assistance is available hold the forks in position, assemble the top 
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FIG 22 Fork tube tool 

frame race and bearings, 
Alternatively, place a box under the forks to support. 
Assemble the two top cover tubes and handlebar lug, connect the 

damper rods to the top bolts. 
Engage the top bolts as far as possible, then release the clamp screws. 
Firmly tighten the top bolts then the clamp screw. (See 'Special pre. 

cautions'). 
Adjust the steering head bearings and fill oil to each fork tube. 

Steering head adjustment. The steering head frame races are of the 
floating self.aligning type and have spherical seats. Therefore they do not 
fit tightly in the head lug. . . Occasionally test the steering head for correct adiustmcnt by exertrng 
pressure upwards from the extreme ends of the handlebars, 

It iS" particularly important tbat the adjustment is tested after t�e first 
I 00 miles because of tbe initial settling down that always occurs m that 
period, . 

Should any shake be apparent, adjust the steering head beartngs. 
Adjust steering head bearings by: Jacking up the front of the machine so 
that all weight is taken off the front wheel. (A box under each footrest 
serves that purpose). 

Slacken the two fork crown Allen screws. 
Slacken the domed nut at top of the steering column. 
Screw down tl::e nut underneath the domed nut a little at a time and 

while doing so, test the head assembly for slackness by placing the fin�ers 
over the gap between handlebar lug and frame top lug, at the same time 
exerting upward pressure by lifting from the front edge of the front mud
guard. Tested in this manner the slightest slackness is discernible. 
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Continue to tighten the lower adjusting nut until no perceptible move
ment can be felt and yet the steering head ls perfectly free to turn, then 
tighten down the domed nut in order to lock the adjustment. 

Securely tighten the two fork crown Allen screws (this is very impor
tant). 

Remove packing from under footrest. 
Special precautions : It is vitally important to firmly and positively 

tighten the two Allen screws (38) which clamp the fork tubes. 
Movement between the tubes and the fork crown (39) will cause 

' fretting' which can weaken the tube. 
Never attempt to repair a fork slider after damage by impact, by 

welding. Where serious damage has occured after frontal impact, carefully 
examine tbe slider for latent cracks. 
Steering angle. When the Duplex tube frame was introduced in 1960, a 
slight alteration to the steering angle was made to improve steering, also 
road holding. The parts affected are the fork crown and stem and the 
handlebar lug. 

Whilst the difference between the old :ind new parts is exceedingly 
small , it does affect interchange of the fork parts individually, viz., whilst 
both the new type handlebar lug with fork crown can be used on early 
models as a pair, they cannot be used separately. 

As the new parts are virtually identical in appearance, they can be iden
tified by the figure 6 stamped on each part, 
Fitting a sidecar, To accommodate the extra load the solo fork springs 
should be exchanged for a Stronger type (see 'Table of fork springs'). In 
the case of a heavy type sidecar, the rear suspension springs must be 
changed also. Flt a steering damper to offset heavy steering and stop 
handlebar wobble. 

See 'Technical Data' for engine sprocket. 
To re-assemble the forks (using a draw bolt). Check steering head races 
for pitting or damage, Pack the lower crown race with grease and fill with 
28 steel bearings, put the lower frame race over the stem to retain the 
bearings. Pack the top frame race with grease, fill with 28 bearings and 
place it in the frame. 

Take up the fork crown and pass it through the frame, fit the handle~ 
bar lug and hold these two members together by fitting the nut (46). 

Assemble the top cover tubes in the sequence shown in Fig. 21 and fit 
them between the fork crown and handlebar lug. It may be necessary to 
release the nut (46) to do this, then retighten this nut to clamp the cover 
tubes. The steering head adjustment can be dealt with later. 
Assembling the fork tube. With the fork tube horizontal apply a little oil 
to the bottom end of the tube. 

Fit the oil seal, metal backing towards the top, use a rotary motion at 
the bottom end of the tube. 

Fit the black buS'h, flange upwards, buffer spring and collar (42). 
Fit one circlip, the steel bush and second circlip. 
Fit from the top end, slider extension, leather washer {6). 
Take up the fork slider, with damper rod assembled, pass it over the 

fork tube from the bottom end, engage the slider extension. 
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Fit r ubber sleeves, spaced over fork spri ng length. 
Fit main spring, leather washer and top tube (16). 
Fit the tube a,scmbled into the two top members, as far as it will go, 

tighten the clamp screw lightly to hold the tube in .Position. 
Fit the draw bolt, well engaged in the tu be and pull the tube home 
Fi rmly tighten the clamp screw to stop the tube from moving and take 

away the tool. 
Fit damper rod {see 'Changing fork springs') to top bolt and firmly 

tigh ten. Fill each tube with 6 ½- ots. ( 1 86 c.c·.) SAE 20 oil. 
Changing the fork springs. The fork springs can be examined, or ex
changed, without entirely dismantling the forks. The draw bolt, as illus
t rated, is necessary for this operation. 

First detach the front briike cable at the handlebar end . 
Tall'.e out the two fork tube nuts (49), disconnect damper rods . 
Release the two Allen screws (38), clamping the fork tubes. 
As the front wheel spindle is attached to the forks, it is obvious that 

the fork tubes arc extracted simultaneously. To do so, engage the fork 
tool in the tube (a fair way down) and drive the tube downwards a small 
amo un t· .  

Transfer the tool  to the other fork tube and treat i t  likewise .  
Repeat the operation, transferring the tool from one tube to the other, 

unti l  they are clear as depicted. 
To reassemble, Refit the assembly and enter the tubes as far as they will 
go. The tubes should be parallel with the covers. Run back the large nut 
on the tool and engage it in one of the tubes, Run down the tool nut and 
tighten , to pull th e tube back a slight amount, thus reversing the method 
used for extracting the tubes. 

An nld engine push rod, with the adjuster cup taken out can be used to 
bring up the damper rods. Alternatively, u:se a loop of copper wire. As
semble the damper rods to the top anchorage and firmly tighten the lock 
nut,. Refi t  the tube top bolts, firmly retighten the two clamping screws. 

1964-1 966 Front Forks 

Lubrication. Use one of the grades of oil, S.A.E. 20 as shown in the table 
uf lubricants. The notmal oil content is five fluid ozs. ( 142 c.c.), Attention 
is only necessary at the first 1 ,000 miles and again at 10,000 miles when 
the oil should he changed by draining. An exploded drawing of the front 
forks is shown in Fig. 24 from which it will readily be seen that the fork 
springs abut against the filler plugs (34), before removing these plugs 
weight must be taken off the front wheel, by placing the machine on its 
central stand to avoid the forks collapsing. 
To drain the forks. With the machine on the central stand: Unscrew the 
two filler plugs (34). Have available a container to catch oil drained, then 
remove the drain plug screw (7) with its washer, with the container under 
the fork leg. If the wheel is inclined to one side, draining will be more 
complete. Deal with the other fork leg in a similar manner. 
Filling oil. It will be seen that the air space between the fork spring, and 
the inside of the tube is very close; therefore fresh oil must be filled with 
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extreme care, to avoid losses by spilling. Use a measured container for 
the correct conlenl of 5ozs. Replace the drain plugs before fi!Jing, also 
firmly tighten the filler plugs after. 
Steering head adjustment. On a new machine the filler plugs (34) should 
be checked for tightness due to settling ·down, check as well the steering 
head bearing at the first 100 miles, and then occasionally, as the mileage 
increases. Using the machine with movement in these bearings will 
damage the races. Movement in these bearings can usually be detected 
when the front brake is applied. To check, raise the front wheel well clear 
of the ground, with a box under the crankcase. Try to raise or lower the 
front wheel with one hand and use the frngers of the other hand encircling 
the handle bar lug where it meets the frame, when movement can be felt. 
To adjust bearings a thin open endec spanner II" across the flats is 
needed. First release the tune clamping stud nut (28), unscrew the stem 
nut (37) sli�htly, Use the Lhin spanner <Jn Lhe sleeve nut (30) and manipu
late as necessary. The bearjng should be devoid of play with free move
ment. Retighten the column nut, also the clamping stud nuts. 
Steering Jock. The lock is pre-,sed into the handle bar lug, and can be 
removed by driving it out from underneath. A number· is stamped on the 
bottom of the lock for key identification. 
Dismantling the forks. The forks can be removed as a unit, or the fork 
legs can be removed individually. To take out one fork leg remove the 
front wheel as described elsewhere. Take off the front mudguard with 
stays. Release nut fur pinch bolt (28). Remove filler cap plug 134), discon
nect it from the damper rod, by using two spanners. 

The fork inner tube can now be drawn downwards clear of the handle
bar lug and fork crown. If the tube resists removal fit back the filler plug 
without being connected to the damper rod, screw in a few turns, then 
give it a few sharp hlows with a soft faced mailer to separate the tube 
from its taper fixing in the handlebar lug. 
To remove the forks as a unit. Follow the instructions given for removing 
a fork leg, as far as disconnecting the filler plugs from the damper rods. 
Proceed by taking off the headlamp leaving it suspended by the loom. 
Separate the control cables from the levers, and remove handlebars. Re
move the column nut (37) then give the underside of the handlebar lug 
one or two blows with a mallet until it is clear of the fork tubes. At this 
stage support the ends of the forks, J:or after r�moving the sleeve nut (30) 
the forks will drop out. Watch for steel balls for the races, there are 18 
in each race (36 in all) if a steerin� damper is fitted detach the fixed plate 
from the frame. 
To dismantle a fork slider. Remove from the fork slider the bolt fixing 
damper tube (11), Unscrew the bottom cover (23). holes an, provided for 
a C spanner. Take away the fork slider (5). 

The damper tuhe with the fork spring c�.n be extracted from the tube. 
To dismantle further, take off nut securing fork spring, unscrew the dam
per tube cap (16) with a tommy bar through the holes in the damper tube, 
for if this is held in a vice it will distort and become useless. The damper 
assembly sequence is clearly depicted in Fig. 24. 
NOTE--When removing the oil seal, sealing washer and flanged bush pass 
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Fork, H. 
2 Inner tube top screw. 
3 Inner tube top screw fibre 

washer. 
4 Top cover tuhe. 
5 Inner tube top adaptor. 
6 Main spring. 
7 Drain screw. 
8 Top cover tube shakeproof 

washer. 
9 Top cover tube fixing screw 

nut. 
10 Oil seal. 
11 Assembled part, 
12 Assembled part. 
13 Slider extension. 
14 Damper tube. 
15 Damper tube retaining screw. 
I 6 Damper tube retaining screw 

fibre washer. 

/4 

Frc. 23 

Exploded view of 
front forks-1959 
(Lightweight type) 

17 Urain screw Jibre washer. 
18 Mudi,.uard clip left. 
19 Mudguard clip right. 
21 Mudguard clip bolt. 
22 Mudguard clip bolt washer. 
23 Mudguard clip bolt nut. 
24 Nut. domed top. 
25 \.Vasher top domed nur. 
26 Head stem. 
27 Spacer for head stem. 
28 Adjusting race. 
29 Balls steering. 
30 Frame race top and bottom. 
3 l Uust cover for ball race. 
32 Crown race. 
33 \.Vasher head stem botlom nuts. 
34 Head stem adjusting nut. bottom. 
35 Head stem lock nut. bottom. 
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1964-66 Front Fork Assembly 

1 Fork main tube 
2 Main tube bush 
3 Main tube tottom bush 
,1 Main tube bottom bush 

circlip 
5 Fork end left hand 
6 Fork end right hand 
7 Fork end drain plug 
8 Washer for plug 
9 Oil damper tube 

10 Oil damper rod 
l l Oil damper tube bolt
12 Washer for bolt
13 Washer for tube
14 Nut for rod top 
15 Nut for rod bottom 
16 Damper tube cap
17 Piston locating peg 
I 8 Oil damper valve cup 
I 9 Oil damper valve cup slotted ring 
20 Main tube lock ring with cup
21 Main sprin� 
22 Main spring locating bushes
23 Spring cover tube 
24 Snring top cover tube securing

plate 
25 Screws securing plate 
26 Crown lug complete with column 
27 Pinch stud for crown lug 
28 Nut for stud 
30 Fork head race adjuster nut 
31 Top cover left hand 
32 Top cover right hand 
33 Main tube top cover ring 
14 Fork main tube filler and 

retaining plug 
35 Washer for plu!( 
36 Fork head clip 
37 Fork crown and column Jock nut 

FIG 24 

82 

II 

_,,,,2s 
'27

them along the fork tube and take otI from the top end past the taper 
end, if the oil seal is to be used again. 
Assembling the forks. It will be apparent from the dismantling instruc
tions given that t!lere is nothing complicated in the fork assembly and if 
the reverse sequence is used, no difficulty should occur with the following 
precautions. 

The fork tube, where the oil seal operates, must have a smooth finish 
and free from blemish. 

The oil seal is fttts::d from the top of the tube, with the visible spring 
facing downwards against the flange for the bush. 

The damper tube cap also the damper tube fixing bolt must be properly 
tightened. 

Finally tighten the bottom cover (23) when the front wheel has been 
put back. 

Fill '5 ow. of S.A.E. 20 oil to each fork leg. 

Front Forks 250 c.c. Model 

An exploded view of the front forks is shown in Fig. 23. 
Dismantling the forks. Remove the front wheel as described in 'Wheels 
and brakes' section. 

Take off the head lamp front and detach bulb holders. 
Disconnect the speedometer drive cable. 
Detach the black and blue cable plugs, 
Detach ammeter wires and dip switch cable. 
Detach handlebars. 
Detach front mudguard by taking out the two clip bolts, expand the 

clip a trifle to avoid damage to enamel. 
Detach drain plugs (7) and catch the oiL 
Detach head stem nut (24), watch for three shim washers. 
Detach steering head stem and support the forks. Watch for head bear

ings (29), set of 39 and take away forks, Support the forks in a vice, take 
out screw (2), and pull off the bottom slider extension (13) with fork

spring attached. 
Detach two screws securing top cover tube, and take tube away. 
Detach bolt (15), pull out fork spring and damper. The spring is 

screwed on to the damper, also the top spring anchor. 
Removing the oil seal. The oil seal will come away attached to the slider, 

Secure the slider in a suitable clamp fixed in a vice, 
Bring the mudguard clip up ta the oil seal body, using a series of light 

blows with a hammer directed on to the ears of the clip. Move the clip 
round the seal body whilst doing this ta remove it squarely. 
Re-assembling the front forks. The work involved is straightforward with 
the following precautions: 

(l) After fitting the caver tubes leave the two fixing screws loose. When
the forks are assembled and working correctly, retighten the screws. 

12) Assemble the oil seal to the slider squarely.
(3) When refitting the slider bring the seal up to the bush. Use a small 

radio-type screwdciver or similar tool, insert the tool between the ail seal 
rubber and the fork bush. Use a rotary motion pressing gently against the 
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• slider, the seal will go over the bush without damage.
Refill with 70 C,C, of s.A.E. 30 oil.

NOTE-The fork tube buoheo are S'ilver soldered to the tubes 5!,-'•· apart.
Steering head adjustment. With the machine on the stand, need for 
adjustment of the steering head bearings· may be detected by trying to 
rock the forks with hands holding the fork legs. The bearings should be
tested for slackness after the first 200 miles and subsequently every 1,000
miles. Two spanners should be used, one turning the adjusting nut (34),
the other to slacken and retighten the lock nut when the adjustment has
been carried out.

Adjustment should be such that no play be felt, yet the bearings are
free to rotate and are not over tight. 

Adjusting the bearings too tightly will ruin them and induce heavy 
steering.
NOTE-It is important that adjusting and locking nuts are tightly locked
together, 

Front Forks 350 c.c. Lightweight Model, CSR, also 
250 c.c. Scrambler 

The front forks fitted to these Models are virtually identical in design to 
those fitted to the Heavywei�ht Models. The difference is confined to the 
diameter of the fork inner tubes. Therefore, the assembly and mainte
nance details given for the Heavyweight Models apply also to the Light
weight counterpart. 

REAR SUSPENSION UNITS 
These are sealed units. Maintenance is confined to greasing the outside 
diameter of the springs should a grating noise develop during movement. 
The damper fluid filled is sufficient to outlast the life of the unit. Should 
an oil leak develop, the damper unit must be exchanged. 
Removing the units. Simply take out the top and bottom fixing bolts, the 
unit will come away. 
Removing the top co,ver tube, To do this the spring is compressed to 
extract the split collets. Without the aid of a spring compressor tool, the 
collets can be removed with the unit attached to the frame. The assistance 
of a second person is required to press down the cover tube (compressing 
the spring) and smartly prise out the collets. It may be necessary to deal 
with one collet at a time. Alternatively, hold the top end of the unit in a 
vice and use the first method. 
Removing the rubber bushes. These are a press fit and can be extracted 
without difficulty. To refit use a little water on the rubber, which will 
facilitate entry without deterioriation of the rubber. 
The cam ring adjuster. By applying less than half a turn to the stepped 
cam (use spanner 023284} the suspension is corrected and retained to suit 
the change of load. This also enables the head lamp beam to remain un
altered, 

TABLE OF REAR SUSPENSION SPRINGS 

Model 
250 c.c, Scrambler 

Part Free 
No. length Colour marking 

04 3178 8¼" Green/Yellow/Green 
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350 c.c. Trials Model ... 
Heavyweight Scrambler 

,, Touring Modc;l .. . 
., Sidecar Model .. . 

250 c.c, Touring Model, 
CSR 

350 c.c. Lightweight 
Model 

043312 
024443 
023373 
023372 

043312 

043179 

8½" Red/Red/Red
8}" Green/Green/Green 
8¼" Red/Pink/Red
8¼" .Blue/Yellow/Bl_ue 

8½" Red/Red/Red 

7¾" Green/Blue/Green 

FIG 25 Rear suspension unit 

THE FRAME 

Lightweight Models. Details for removing the engine and gear box, the 
forks and wheels, have been described elsewhere, The further dismantling 
of the frame is self-evident. 
The swinging arm. If movement develops between the swinging arm and 
the main frame, this does not necessarily indicate that the two spindle 
bushes are worn. 
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1 First try the effect of releasing the nut fixing the cotter pin on the ieft
side of the arm. Tap the cotter pin upwards. then knock together the two 
tubular members and drive back the cotter pin and retighten. This will 
absorb end play, which is often associated with wear in the bushes. 
To remove the b11Shes. Both bushes are a p

0

ress fit in the frame. They can 
be removed by using a tubular drift passed through one of the bushes. 
The finished s"ize of the bush in situ is ¾" + .0075" - .005''. Pack the 
spindle orifice with graphite grease before fitting swinging arm. 
The ael,essory compartment. The ignition coil and electric horn are ex
posed after removing the accesscry cover on the left side of the machine, 
by unscrewi ng the knurled knc,b then taking out the two -V diameter 
bolts and nuts at the bottom of the compartment. 
Tool box compa.r1ment. Fitted to the right side of the machine. Remov� 
the knurled knob, the tools are located in a second compartment, the lid 
is secured, also by a k.nllrled knob. Tu remove the compartment, take oul 
two -,', ''- bolts and nuts which are visible when the lid is opened. 
The central stand. The central stand pivots on the footrest rod. To re
move t':le stand, take the footrest arms and with no load on the stand. 
drive out the footrest rod .  There is a distance piece together with a stop 
pbte each side of the engine support channel. 
The stand S[)rin,-:. Usually trouble free.  The spring :s anchored between 
the operating rod and a spacer. The spacer is secured O\' a recess in the 
channel. Spring the channel apart, the spacer will fall o�t. 
The stand stop. Is fitted between the right side pillion footrest arm and 
the frame channel. 

A ruhber grummet, which is detachable, goes thrnug".1 the bracket to 
prevent metallic contact. 
Frame strip down (Heavyweight Model), Strip down as detailed for re
moving the engine and gear box. 

Take c u L both wheels, also take ofI th" head lamp and loom b_� : 
Disconnecting the battery wires and removing the twin seat. 
Disconnecting horn, coil and rectifier cables (if alternator model). 
Disconnecting control box cables (if fitted) and take it out of the too' 

box. 
· -

Disconnecting stop light switch and rear lamp wires. 
Release screw on head lamp rim and take it away with reflector 

assembly. Disconnecr main and pilot bulh wires; also speedo lamp wire. 
Place the reflector in a safe place. 

Disconnect speedo drive cable, pass the cable through the head lamp 
and fork crown. 

Remove dipper switch with cables. 
Remove head lamp bolts, release clips on frame, take the head lamp 

away with the loom. 
Remove the front forks as described in 'Fork' section. 
Remove frame cover, secured by two slotted screws. 
Remove oil tank by taking out the top front fixing bolt. 
Remove air cleaner (two bolts). 
Remove tool box attached to rear frame loop by two ¼" bolts. 
Remove both rear suspension units. 
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Remo\·ing tho, rear mudguard. Remove ¼" bolt securing rear guard 
frame loop, 

Remove f" " stud iixing bottom front of the guard to the frame Jug. 
Remove bolt (3) and spacer, and chain guard. 
Remove bolt fixing rear chain guard at front. 

To remove the rear loop, Remove stud uniting rear loop to scat Jug. 
Remove nut for stud on right side of rear loop. 
Remove this stud with brake pedal attached, take away the rear loop. 
Remove :;crew for plate in swinging arm. 
Release the two cotter pin nuts which locak the bearing tube, Push our 

the bearing tube. 
Swinging arm bushes. The two flanged bushes arc housed in stee: sleeves 
wbicb are _not supplied separately. The bushes are of the cilite 1ype, but
pro,1s10u 1s made for luhrication via the centre plate screw fuse heavv 
duty oi'.). If lateral movement develcps at the wheel end this c;o;1 ld  be di:� 
to_ end floar between the arm and the frame lug, parti,:ula rly after long
m1kagc, wi�h a sidecar attached. 
Taking up side play. When it has been ascertained that end plav is mani. 
fest, it is extremely diffic�lt to absorb this movement by m·oving the 
bushes with the arm asscrnolcd in the frame, enn with a smrdy suppc-rt 
on one side of the arm.  Whilst the bush in the opposite end is drifted in 
there is alwc1ys a certain amount of spring in the tw-8 extremities of t'.1; 
arm. It is therefore preferable to take the swinging ;irm away from the 
frame. 

To decide if the bearing tube or the bushes arc worn, the spindle 
diameter is .9995"/.9990", the bush diameter in situ is 1 .001 ... At the 
factory a pilot reamer l "  diameter 1s usec: for these two bushes, for 
correct alignment. 

WHEEL BEARINGS 
Heavyweight Models 

The break down of the frcnt wheel bearings is shown in Fig. 26. It is 
vitally important to avoid tightly adjusting bearing.s of the taper roller 
type, as a crushing action takes place, the rollers will be damaged bevond 
further use. Should excessive movement suddcnlv develop rhe be;rin" 
should be d ismantled for inspection, for with correct adjustment and 
constant lubrication, these bearings will last indefinitely. 
To dismantle the bearing, Remove the front wheel. 

Remove nut securing brake cover plate ( 12). 
Remove locating nm (1 1) and washer. 
Remove locking ring (10) and cover disc. 
Remove adjusting ring (9), 
Press out the spindle from the threaded end which will push out iten:s 

6-7-8 and bearing ring 5.
The bearing ring will remain in the left side of the hub.

To extract the hearing ring. Press in the w,,sher ( 4) sufficiently far 
enough to permit the circlip (I) to be extracted. 

Use a piece of steel tubin:,; passed through the hub and drift out the 
bearing sleeve, which will also eject the washer ( 4), oil seal (3) and collar 
(2). 
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FIG 26 

l Circlip
2 Oil seal cup
3 Oil seal
4 \\'asher retaining seal
5 Wheel spindle complete
6 \\'asher retaining seal
7 Oil s�al

Front wheel bearings 

8 Oil seal cup 
9 Adjusting ring 

10 Adjusting ring locknut 
11 Nut locating brake coverp!ate 
12 Nut securing brake coverplate 
13 Spindle end washer 
14 Spindle end nut --.._ 

Avoid using lie.ivy hammer b:ows w:ien taking the spine.le out. as this 
action can cause indentations in the bearing sleeve. 
Adjusting the front wheel bearing. Relc.sse the locking ring (10), screw 
in the adjusting ring (9) until the bearing is devoid o± end mcvemtnt, 
unscrew the adjusting ring r_alf a turn only, give the opposite end of the 
spindle a light blow to move the bearing ring away from the bearing, 

Position the cover disc and firmly rctightcn the leek ring. 
There should be approximately .002" side rock at the wheel rim if the 

adjustment is correct. The friction of the oil seals can create a false im
pression that the bearing is tight. 
Dismantling rear wheel hearing (Fig. 28). Before removing the rear wheel, 
release the speedo drive fixing nut (16), disconnect speedo cable and take 
out the wheel. 

Remove the nut (16} and spccdo gear box, release the lock ring (B). 
Remove adjuster sleeve (14} and speedo gear box sleeve (2), and cover 

disc. 
Remove the washer (3), oil seal (4) and oil seal cup (5); also distance 

piece (6). 
Tum to the brake side of the hub, when with the use of a short steel 

rod or tubing, with an exterml diameter of k" drift out the hub internals, 
leaving the bearing ring (7) in situ. 
To remove the hearing ring. Press inwards the steel cup washers (5) to 
-permit extraction of the circlip (11), take out the cup washer, oil seal and
spacer (6). Drift out the bearing ring with a length of steel tubing.
NOTE-When refitting the circlip press back the bearing ring. See 'Wheel 
bearing adjustment'. 
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Brake drum beadng Fig, 28. With the brake drum away from the (rame, 
to dismantle: 

Remove dummy,spindle (12). 
Remove circlip (11) and cup for cil .seal I 5 ). 
Remove bearing by drifting out, with second cup. 
Remove oil seal (4) and distance piece (6). 

Relit the oil seal with metal hacking towards the inside of brake drum. 
Use a little anti-centrifuge grease for the bearing. 
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FIG 27 Non-quick-detachable wheel assembly 
Nut for wheel solid spindle 21 Oil seal, for bearing 

2 \Vasher, for wheel spindle nut 22 Spacer, on spindle, for oil seal 
3 Spacer, for wheel spindle nut 23 Ring, retaining hub bearing, large 
4 Spacer, for cover plate, outer 24 Spacer, bdween bearing and oil 
5 Nut, for expander lever seai 1 
6 Washer, for expander ]ever nut 25 Bearing, roller 
7 Lever, expander 26 Spacer, between bearings 
8 Pbtc, cover 27 Ring, retaining hub bearing, 
9 Shoes, brake, with linings smaJ 

10 Linings, for brake shoes. 28 Spacer, on spindle, for 
11 Spring, for brJke ,hoes speedometer gearbox 
12 Pin thrust, adjusting brake 29 Nut, lock, bearing adjusting ring 

shoes 30 Ring. adjusting bearing 
13 Expander, for brake shoes 31 Speedometer gearbox 
14 Spacer, for cover plate, inner 32 Washer, outside, speedometer 
15 Bolt, retaining, sprocket to gearbox 

hub shell 33 Nut, locking, speedometer 
16 Sprccket and brake drum gearbox 
17 Washer, sprocket retaining bolt 34 Spacer, on spindle, speedometer 
18 Nut, sprocket retaining bolt gearbox side 
19 Ring, spring, locating bearing 35 Spindle, rear wheel solid 
20 Cup, for bearing oil seal 
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BRAKES 
Lightweight Scrambler and 350 c.c. Trials Model 

The front brake. The front brake is dimensionally the same as the rear 
brake. 

Brake adjustment to compensate wear on the linings is effected by _ finger adjustment on the rear brake rod and front 1;irake cable. 
After considerable mileage, brake lining wear will adversely affect the 

leverage of the brake shoe expander, . . To restore the leverage without rehnmg the brakes, packing washers 
000174 are used under the heat treated thrust studs. The washers used 
must be uniform in thickness, to ensure both brake shoes make contact 
with the drum simultaneously.  

Heavyweight Models 
Front brake. The front brake drum is cast in the hub and is machined 
after the wheel has been built, thus ensuring concentricity. During the 
process of lacing the wheel spokes, s light distortion can take place. If a 
wheel is rebuilt and brake etliciency is impaired, the brake drum should 
be skimmed to restore efficiency. 
Front brake cover plate, The brake cover is located by a nut 02193 1 at 
the back of the plate. This nut is adjusted so that the plate when as
sembled is flush with the edge of the hub shell. The plate lock nut 01 807 1 
is fitted with the hexagonal side against the plate, 
Water enters 1 he brake. Check the location of the cover plate for correct 
position. 
Centralising the brakes. For maximum brake efficiency both brake shoes 
must contact the drum simultaneously when the brake is applied. Reka,e 
the spindle nut, also the cover plate lock nut. Closely adjust the brake 
cable and put pressure on the brake lever. Whilst maintaining the pres• 
sure reti2.hten the loc:k nut and spindle nut, this action will allow close 
adju�tme;;_t of the brake shoes, without binding. 

In exceptional cases the hole in the plate for the wheel spindle can be 
enlarged a slight amount, 
Removing the plate lock nut. If there is difficulty in releasing this nut 
and a vice is not available, put the wheel spindle into one of the fork 
slider caps , with wheel oulside the forks and tighten the clamp nuts, 
which will act as a temporary vice. 
Rear brake. The rear brake drum is detachable .  The front and rear brake 
shoes are interchangeable. See details for Scrambler brake for hrnke shoe 
adjustment. 

WHEELS AND BRAKES 
1 963 Heavyweight Models 

For the 1963 season all models were fitted with journal type wheel 
bearings as opposed to the taper roller type previously used. No adjust
ment to 'these bearings is possible, or necessary; the only attention needed 
it to renew lubricant and clean every 10,000 miles, the bearings being 
lubricated on initial assembly. 
The front wheel. Two journal bearings type RMS 6 are u,ed in the front 
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hub with a pull-out wheel spindle. A super oil seal is fitted against the 
bearing on the brake drum side to prevent grease entering the brake 
drum. • 

A similar oil seal is used in the bearing retaining sk�e at the opposite 
end of the hub, also a felt sealing ring. 

The hub is packed with grease during assembly, subsequent lubrication 
should not be necessary until the machine has covered 10,000 miles, when 
the bearinas can be re-greased if necessary. (See table of lubricants.) 
To remov; the front wheel. With the machine on the centre stand, dis
connect the front brake cable from the brake expanding lever, then re
move the bolt (securing the torque stay) from the brake plate and release 
the spindle nut 00000 l. 

Remove the four nuts securing the detached fork slider caps, take off 
both sli<ler caps, when the front wheel can be removed. 
Dismantling the front hub, Both wheel bearings are a press fit into the 
hub. 

To avoid "scruffing" the bearing housings in the hub during the process 
of removing and refitting the bearings, the hub must be gently heated to 
cause the hub material to expand and relieve the interference fit .  Have 
available a new oil seal 029263_. 

With the front wheel removed, take off the spindle lock nut 029246 . 
pull out the spindle and brake plate. 

Remove oil seal collar 029262. 
Prise out the oil seal 029263. 
Gently heat the hub in the vicinity of the wheel bearing 029264 (do not 

concentrate the applied heat in one place) drop the hub on to a flat wood 
bench when the bearing will move away from the centre of the hub. 
Invert the hub, use a suitable drift to drive out the bearing, placing the 
drift on-opposite sides of the bearing so that it is extracted paral:el with 
its housing. 

Pull out the bearing spacing tube 029266. 
Remove the lock ring lefthand thread 029238, also the hub disc. 
Unscrew the bearing retaining sleeve 029269. 
Re-heat the hub and drift out the second bearing as described for the 

first one. 
To assemble the front huh, Gently heat the right side of the hub, insert 
the bearing and press it fully home by screwing in the bearing retaining 
sleeve (lefthand thread), Invert the hub and pack some grease against the 
bearing just fitted. Insert the bearing spacing tube and fill some more 
grease to the hub. Re-heat the brake side of the hub, insert the bearing 
and press it fully home. 

Fit the oil seal (metal backing outwards) flush with the hub. 
Fit the hub d.isc and secnre it with the lock ring. 
Insert the oil seal collar into the oil seal, put the spindle through the 

brake plate and the hub and tighten the spindle fixing nut. 
Refitting the front wheel. Refit in the reverse sequence given for re
moval, with the following precautions: Ensure the bolt fixing the brake 
torque arm to the brake plate is securely tightened. Do not over tighten 
the four nuts securing the two fork slider caps. 
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FIG 28 Rear brake and wheel bearings, de-luxe models 

l Withdrawable wheel spindle 
2 Speedometer gear box sleeve
3 Ring retaining oil seal (small) 
4 Oil seal
5 Cup for oil sseal 
6 Oil seal distance piece
7 Taper roller bearing complete
S Spacer between bearings
9 Bearing spacing collar (brake 

side) 
10 Ring retaining oil seal (large) 
11 Circlip 
12 Brake drum dummy spindle 
13 Lock nut for adjusting ring 
14 Adjusting ring 
15 Speedometer gear box complete 
16 Speedometer gear box fixing nut 

17 Spacer for withdrawable spindle 
18 Outer spacer for brake cover 

plate 
19 Washer for cover plate fixing nut 
20 Brake cover plate fixing nut 
21 Spindle end washer 
22 Spindle end nut 
23 Brake cover plate complete 
24 Rear brake drum 
25 Inner spacer for brake cover 

plate 
26 Brake drum bearing oil seal 
27 Brake drum oil seal washers 
28 Brake drum ball bearing 
29 Circlip retaining bearing 
30 Driving peg (5 off) 
31 Nut securing driving peg (5 off) 

The rear wheel. A journal type bearing RMS 5 is used in the right side 
of the rear wheel hub, also a roller type bearing CRL 8 in the brake drum. 
The pull-out spindle passes through both bearings and the hub. 

The wheel is detachable from the brake drum. 
To remove the rear wheel. Using the box key 029385 (supplied with the 
tool kit) remove the five extended nuts 029235. 

Remove the wheel spindle nut 014869, pull out the wheel spindle, when 
the speedometer drive will come away from the hub with the drive cable 
attached. 
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Slide out towards the rear spindle distance piece 029243, the wheel 
will now come away from the brake drum. 

If the machine is leaned over on the right side, the wheel will come out 
under the brake drum. 

To re-fit the rear wheel. Put the wheel back, insert the spindle through 
the frame and hub (without the distance piece of speedometer drive), 
which will help to line up the wheel. 

Fit the five extended nuts and screw home lightly. 
Take out the wheel spindle, fit the distance piece, put back the spindle 

with speedo drive through the hub and frame. 
Position the speedometer drive and cable, re-fit und tighten the wheel 

spindle nut. Now firmly re-tighten the five extended nuts. 

Dismantling the rear hub. With the rear wheel removed, unscrew the 
bearing retainer sleeve 029236 (lefthand thread) together with the oil seal 
and distance piece, which will come away with the retainer. Invert the 
hub, extract the circlip 029234 (use round-nose pliers) take out the dis
tance piece 029231. 

Gently heat the hub in the vicinity of the bearing 029233, drift out the 
bearing. 
Removing the oil seal 029237. Tap the oil seal distance piece out of the 
bearing retainer, which will dislodge the oil seal. 

Rear brake drum. To rem(Jve the roller bearing, use a suitable drift or 
a piece of steel tuhe to drift out the roller bearing. Invert the brake drum 
and press out the oil seal. 

WHEELS AND BRAKES 1964-1966 

To remove the front wheel. With the m,achine on the central stand: 
Detach the brake cable from the expander lever. Detach the brake cable 
adjuster from the brake plate. Detach the right hand spindle nut. Release 
the pinch stud in left fork slider end. Take the weight of the wheel by 
the left hand, pull out the wheel spindle. The wheel can be taken out of 
the forks. 
To refit the wheel. Reverse the procedure described for removal, with 
the following precautions. Remove traces of rust from spindle and grease, 
Exercise care to correctly locate brake plate in· the fork slider. Do not 
tighten unduly the slider pinch bolt, overtightening can cause a fracture. 

NOTE-If the fork motion is stiff after refitting the wheel, slack off the 
spindle nut and work the forks up and down (the fork tubes will take up 
alignment), then retighten the spindle nut. 
To remove the rear wheel. The rear wheel is detachable from the brake 
drum. With the rear wheel clear of the ground: Take out the three rubber 
grummets (4). Remove the sleeve nuts (8) which retain the wheel to the 
brake drum. Unscrew the wheel spindle (20) and remove it. Take away 
the distance piece, between the speedometer drive, which will come away 
also, there is no need to separate the cable from the drive. Pull the wheel 
away from the driving studs in the brake drum. Incline the machine to 
the right side, then pass the wheel under, clear of the machine. 
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To remove the brake drum. With the rear wheel removed: Take off the 
brah rod hand adi uster, then remove the rear chai 11 connecting link. 
Release the nuts securing the dummy spindle, pull back the brake drum 
clear of the fork 'ends. 
To dismantle front hub. The wheel hubs are packed with grease during 
initial assembly, and should not need further lubriCittion for at least 
10,000 miles, when the hubs should be dismantled for cleaning and fresh 
grea,e used. To dismantle the front hub, with th.: wheel removed takt, 
�way the brake p:ate with brake shoes. 

Unscrew bearing lock plate on kft side of hub, holes arc provided for 
a peg spanner or use a punch. If the plate resists removal use a litt(e heat 
which will facilita:e removal. take out frlt sealing washer :md distance 
piece. 

To eject the bearings use a drift thrnugh the brake side (the front wheel 
,pindte can be used for this purpose) when a iew light blows from a 
mallet will drive out the bearing until it is c!car of the hub, and no more, 
as the oth�r be;;riag goes into the hub during this pro.:ess. 

Take out the spindle, or drift, invert the wheel and repeat the process 
to eject the double hearing which will bring with it the large steel washer. 
the feit washer, also the thin steel washer. 
Assembling the hub. Ckau and repa<:k both beario�s with fr1csh grease 
(see table of lubricants), Press into the left side of the hub the single 
bearing, fit the distance washer (fiat side against the bearing), then the felt 
washer and secure with the lock plate. 

Invert the hub, insert the d,stance Lube (small end first) against the 
bearing. 

Enter the double bearing square with the hub, use a drift through both 
bearings :rnd drive home until the bearing abuts against the dist.1nce tube. 

Fit the smallest of the two washers, the felt washer, then the large ,tee] 
washer. 

With a suitable punch peen the hub material, where it joins the washer 
in three equi-distant positions to retain the washer. 
Rear hub dismantling. With the wheel removed, remove the speedometer 
drive lock ring (thi, has a /efchand thread), take 0ut fell washer and dis
tance piece. To eject the bearing use the wheel spindle with its washer 
also the distance piece that goes between the speedometer drive and the 
frame placed on the. spindle, Partially drive out the bearing until it abuts 
against the reduced diameter inside the huh. Take cut the spindle, use 
a short length of steel tubing with the outside diameter slightly sm2ller 
than the inside diameter of the bearing and drive out the bearing. 

Invert the wheel, then drift out the other bearing, which will take with 
it the sted cup, felt washer and the thin steel washer. 
Assembling the hub. Deal with the bearings as already described and 
assemble by first fitting the single row bearing, in the reverse order des
cribed for dismantling, with the following precautions: when tighteni:,g 
the frfthand lock ring avoid damage to the slots for the speedometer 
drive. Finally "peen" the hub dished W8sher to the hub. The hub �ssembly 
sequence is shown in Fig. 29. 
Dismantling the brake drum. A bearing is not used in the brake drum: 
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when the spindle nut is removed together with the spacer and washer, the 
spindle can be taken out. 
Balancing the wheels, At high speeds, if the lyres are out of balance, the 
steering can be affected and in extreme cases the front forks can 'flap' at 
maximum speed. A,, oil seals are usecl. on both wheel spindles, the wheel 
cannot be accurately balanced until the friction caused by the seals is 
removed. The courses open arc : 

(1)  Remove the oil seals. 
(2) Obtain two ball races with an internal diameter sufficiently large

enough to rake the wheel spindle, mount the wheel on two boxes. 
If the wheel is correctly balanced, it should remain stationary in any 

position in which the wheel is placed. The most likely out of balance 
position will be where the valve is situated or where a security bolt is 
fitted. The heaviest part will of course come to rest at 180 ° or 6 o'clock. 
To counter-balance, use thin strips of lead twisted round the spoke. 
Special weights for this purpose are supplied by the tyre makers. When 
the wheel is in perfect balance, secure the strips of lead with insulating 
tape which should be painted with jointing rnmpound. The effect of a 
balanced wheel has to be tried to be appreciated if continued high speeds 
are permissible. 

Lightweight Models 
To remove front wheel (1959 type). With front wheel clear of the ground, 
run back the brake cable adjuster, disconnect the cable. 

Release the two- nuts securing the guard stay, 
Give both nuts a sharp tap to centralise the stays. 
Take off both spindle nuts, the wheel will come out of the sliders. 

To remove front wheel (1960-1961 type). A pull out spindle is used on 
these models. Follow instructions for earlier type wheel, then remove the 
right side spindle nut and pull out the spindle. A tommy bar can be used 
in the spindle hole provided .  
T o  remove front wheel (250 c.c. Scrambler). Refer to detaHs given for 
the Heavyweight Models as the wheel arrangement is identical. 
To remove front wheel (350 c.c. Lightweight Model). Disconnect brake 
cable, take off nut securing brake torque arm to brake. 

Release the spindle nut, take off the two caps on the slider ends the 
wheel will come out. 

' 

To remove rear wheel (Lightweight Model). Remove rear chain guard. 
Remove speedo drive cable. 
Remove chain connecting link. 
Remove rear brake rod adiuster. 
Release both wheel spindle nuts, pull the wheel clear of the fork ends. 

Standing on the left side lean the machine to the left and take out the 
wheel. 

When refitting, take care to carefully locate the dogs for the speedo 
drive into the slots in the hub. 
To remove rear wheel (Scrambler Model). Remove rear chain connecting 
link. 

Remove rear brake rod adjuscer. 
Remove speedo cable. 
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Release wheel spindle nuts, pull the wheel to the right to clear the brake 
anchorage and pull back the wheel. 

Take the wheel out on the right side of the machine. 
• 

Wheel Bearings Lightweight· 
Front wheel (1959 Model). Remove the brake cover plate assembled, 
then knock out the wheel spindle which will eject the bearing, the oil 
seal and cup. 
Front wheel (1960-62 Models). (Fig. JO). It will be seen tha t the ou�side 
diameter of the spacing tube ( 1 3) is nearly the same as the inner member 
of the bearing ( 1 2). In consequence the proj ection into the spacing tube 
is small. 

Use a steel rod with a square end, inserted through the inner member 
of neai;est bearing and 'feel' for the projection. One or two blows on the 
rod with a light hammer wHI dislodge the bearing and bring with it the 
oil seal and cup. 
Rear wheel (all Models). Use the method detailed for the 1959  front 
wheel bearing . 

250 c.c. CSR Model 
Removing the front wheel. Disconnect front brake cable at wheel end. 

Disconnect brake torque arm by removing bottom fixing bolt. 
Remove front wheel spindle nut. 
Remove four nuts securing fork slider clamps. 
Remove both damps, the wheel can now be removed, 

Frnnt brake. The air vent slots are intentionally sealed to prevent entry 
of water. For competition work the metal seal can be removed by a pen
knife passed through the vent slo ts. 
Front wheel bearings. These are journal type and no adjustment is neces
sary. The bearings are pre-packed with grease on assembly. 

Bearings should be cleaned and re-greased at five to eight thousand 
miles. 
Bearing assembly. The assembly sequence is in the following order: 

Oil seal cap. 
Oil seal felt washer. 
Oil seal collar. 
Oil seal thin washer. 
Bearing SKF 6302 (02). 
A spacing tube separates the two bearings, both asstcmblies are identical. 

Removing front wheel bearings. Use a steel rod or bar with a section of ¼" .  
Insert this tool half-way inside the hub and lever it sideways, which 

will move the bearing spacer tube. 
Place the tool on the bearing ring and drift out, moving, the tool from 

one side of the bearing, ring to the other. 
Brakes (Lightweight Models), The front and rear brake shoes are identi
cal and interchangeable. 

When new linings are required and when possible, service exchange 
brake shoes should be used. 

F�ctory serviced shoes are ground on a fixture, so that the linings 
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Key to FIG 30 
1'60-62 front hub assembly 

I Spindle, front Wheel 
2 Washer, front wheel spindle 

(350 c.c. only) 
3 Lever, brake shoe expander 
4 Nut, brake shoe expander lever 
5 Washer, brake shoe expanler 

lever 
6 Spacer, hexagon, front cover 

plate 
7 Cover, front brake plate 
8 Brake shoes, pair 

9 Enclosure cup, oil seal 
10 Seal, felt, for bearing 
11 Washer, bearing felt seal 
12 Bearing, for hub 
13 Spacing tube, bearing 
14 Pressing, spacing tube 
15 Seal, rubber, for bearing 
16 Enclosure cap 
17 Spacer, front spindle 
18 Nut, front spindle 

will be concentric with the brake drum, with immediate efficiency, pro
viding the brake drum is not badly scored. 

The brake drums are not detachable. 
If braking efficiency is impaired by reason of over greasing the wheel 

hub, the brake shoes should be de-greased and not treated with petrol or 
paraffin, which only tends to make the grease more fluid. 

Contrary to general belief, a smooth surface on the brake linings gives 
the best braking. 
Centralizing the brake shoes. If the rear wheel and the brake cover plate 
has been disturbed, when the wheel is refitted leave the spindle nut 
043303 and lock nut 043305 slightly loose. 

Press hard on the rear brake pedal, tighten the lock nut whilst pressure 
is maintatned. 

The fact of opening out the spindle hole in the cover plate to the extent 
of n" will ensure centralization. 
Brake squeal. Check linings and drum for dust from linings. Centralize 
brake shoes or fit new type rear brake expander lever 043419, which will 
also improve braking efficiency. 
Wheel bearings (Lightweight Models). Two journal bearings at each end 
of the hub are a press in fit. The bearings are greased when assembled. 
The bearings should be cleaned and re-greased every 4,500-5,000 miles. 
Use grease of the anti-centrifuge type for these bearings. 

If wear develops on the right-hand front wheel bearing, entry of water 
is the cause. Fit the new water excluder 043420 to shroud the bearing. 

Discard cover 043282 and spacer 043358. 
Wheelbearings (Z50 c,c. Scrambler). Taper roller bearings similar to those 
used on the Heavyweight Models are fitted to both wheels. The outer cups 
are pressed into the hubs. 

These bearings rarely need adjustment, providing grease is applied via 
the nipples on the hub;say every 1.000 miles. 

For service details see Heavyweight Models. 
Speedometer gear box lubrication, Where a grease nipple is not fitted, 
periodical lubrication is not necessary as the drive parts are made from 
aelf-Jubrication material. A little oil on the seal is beneficial when the 
drive is removed from the wheel. 
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TRANSMISSION 
Heavyweig_ht Models 

Front chain adjustment, The Scrambler Models use a chain adjuster oo each side of the gear box, to prevent the gear box from moving, Remove the engine plate cover, also inspection cap 011 chainr.:.Jse. Slack off the clamp bolt. To tighten the chain: Screw down the adjusting bolt. Pr�ss down the rear chain to pull the gear box backwards. Check the chain ten,ion, which, if  correct, should have a whip of r. ff the chain is too tigh t, unscrew the adjusting bolt a little at a time, until the adjustment is correct. Check the tension in several places. Chains do not always stretch evenly. Retighten the nuts, Now check the rear chain adjustment. Chain case oil level. With the machine vertical and on both road wheels,the bottom run of the chain should just touch the oil. 
Rear chain adjustment (quickly detachable wheel). To take up slack or tighten the rear chain and with the machine on the central stand: Release slightly the spindle nut (22) and the dummy spindle nut (20) . Run back the lock nuts on the two chain adjusting bolts through fork ends, unscrew each adjusting bolt a trifle at a time, also an equal amount, un t i l  the chain whip taken in the centre of the bottom chain run is l¼".Check tho:: t eJJsion in one or more places, As an alternative and possibly the best method is to have this adjustment made with the machine on  i ts road wheels and the rider seated,when the  chain whip should be ½". Retighten the release nuts when theadjustment is correct, then check the rear brake adjustment, which wil lbe affected when the wheel position is altered. 
Rear chain adjustment (non-quickly detachable wheel). Release thespindle nut (I) and adjust the chain as already described. Removing the front chain. Follow details for removing engine fromframe. When refitting the chain the closed end of the spring link shouldface the direction of rotation. Removing the rear chain. The rear chain is closely shrouded oy the chainguard, which leaves little room to operate, other than releasing the chainguard from its fixings. If a new chain is to be fitted, dist:onnect the connecting l ink in the fitted chain and connect it to the new chain at the toprun. Select a neutral position in the gear box then with the . left handholding the bottom chain run and the top with the right hand, the newchain can be pulled into position until the chain joint is accessible, whenthe connecting link can be fitted. NOTE-The closed end of the spring link should face the direction ofrotation. If a second chain is not available, use a piece of string 10 ft. long, takeout the connecting link and pass one end of the string through the linkhole. Pull on rhe string unti l  both ends meet and tie them together. Pull _on the bottom run of the chain, with one hand, keeping the stringtaut with the other hand. 
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As the chain leaves the gear box sprocket, the string will be each side 
of the sprocket teeth. . . , f . When the chain is,well clear, cut one piece of the string abou. one oo , 
from where it passes through the c�an1;. . . Detach the chain leaving the stnng in position. 
T fit the chain ' Pass the longer end of the string through th� charn 
a:d �e the ends t;gether. Now pull on _the str in�, guiding the cham u!�� 
it encircles ihe gear box sprocket. Con tm1.1e pullmg unt_1J the top run 
circles the rear wheel sprocket and fit the connecttng lmk. 

Lightweight Models 

front chain adjustment, Remove inspection cap from_ fr�n_t chaincase; 
remove the two sernring screws on the rear engm-, cowling, hft the cowl-
ing to expose the gear box adjuster bolt. _ . Slacken nut on left-hand side of gear box top hxmg bolt. 

Slacken two clamping strap bolts. . , h Adjust chain by means of adjuster eye-bolt 043938 and two nuts. (T e 
correct whip is ¾" .) . . · · h Check the adjustment in several pos1t10ns and ad1ust at tlg test pan 
of chain. b fi · Ix It Tighten two clamping strap bolts , top gear ox xmg ) • 

Refit rear eng.ine cowling and sec1.1nng screws. 
Replace chaincase inspection cap. . . NOTE-After adjusting front chain. check rear cham ad1ustment. 

Removing the front chain (350 c.c. and 250 c.c. CSR �odels). The front 
chain fitted to this model is duplex and endless, which . means that the 
clutch sprocket, also the engine sprocket must be wtthdrawn s1mul
taneousl)l if the front chain is to be removed. To proceed, f�llow the in
structions given for dismantling the clutch, as far as rem,Jv1�g . the ge:r 
box main axl e  shaft nut. Then remove the nut and washer rdammg t e 
rotor to the driving side engine shaft, take out the key f�r the rotor _frc� 
the shaft. The engine sprocket and clutch, together with the cham m 
position, can then he withdrawn. . NOTE-One or more shim washers may be fitted at the rear of the engme 
sprocket, which must be replaced du.rin� assembly. . , , 

1 
• . . 

Rear chain adjustment. Prior to adiustmg rear chain ,  chc.k fron .  chain 
�nd adjust if required . 

Loosen both nuts on the rear wheel spmdle. . Loosen lock nuts on the adjusters and tum the adiuster� until correct 
chain adjustment is obtained, taking care to move both adiusters exactly 
the same amount to maintain wheel alignment. ½" h. While on the stand the chain whip should be ¼" to ensure w 1P 
when rider is seated. . . . . Check the adjustment in several posttlons and ad1ust at tightest part 
of chain. d chain d to check Remove the rubber cap on the totally enclose guar 
chain tension. Retighten wheel spindle nuts, and adjuster hx:k nuts .
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NOTE-After chain adjustment rear brake should be checked and re
adjusted as necessary. See 'Brake adjustment'. 
Removing and refitting rear chain. 'ro protect the rear chain from mud 
and water it is very closely shrouded by the chain guard and removing 
the chain without first detaching the chain guard, can present consider
able difficulty. A simple procedure, however, is as follows: 

Fit,t obtain a piece of thm string about 10 ft. long. 
With cycle on the stand turn the rear wheel until the chain connecting 

link is at a position near the rear sprocket, and remove the connecting 
link, 

Now pass the string through the centre hok of the end link of the top 
run, draw the two ends of the string level and tie together. 

Then pull the bottom run of the chain backwards with one hand while 
keeping the string taut at the rear end with the other hand. 

As the end of the top run of the chain <liscn�ages with tht' gear box 
sprocket it will leave the string attached lying one strand each side of the 
sprocket teeth. 

When the chain is well clear cut the string one side only at a point 
about one foot from where it is looped through the chain link. 

Leave the string then in situ awaiting chain refitting. 
To refit the chain: pass the longer cut end of the string through the 

centre hole of the end chain link and then tie the two loose ends of the 
string together. Then pull the string from the rear end, at the same time 
guiding the chain up to engage with the gear box sprocket. 

Continue pulling until the chain encircles the sprocket. Remove the 
string. refit the connecting link with the spring clip closed end facing 
direction of rotation. 
To remove the rear chain guard (fully enclosed type). Remove bottom 
fixing nut an left-hand rear suspenfilon unit, and slide the lower end of 
the unit off the stud, slacken the left-hand wheel spindle nut, Remove the 
two chaincase securing bolts. The large spindle washer is used outside 
the guard, 

The top and bottom halves of the chaincase can then be removed, 
Open chain guard. Remove bottom fixing nut on left-hand rear suspen
sion unit and slide the lower end of the unit off the stud, Remove rear 
brake rod adjuster nut, rear chain and speedometer cable, slacken wheel 
spindle nuts. Remove the two chain guard securing bolts, lift the rear of 
the chain guard and slide the rear wheel out of the fork ends. The rear 
chain guard can now be removed. 

Reverse this procedure for reassembly. 
Front chalncase oil seal. The felt washer in the rear half of the chain
case, for the gear box rnainshaft is fitted before the plates are spot welded. 
If this seal is unserviceable, take a new felt ring and using a razor blade, 
cut the new one into two. The ring half its normal thickness can be 
pressed between the steel plates. 

CARBUAETTER 
Carburetter tuning information 
Poor idling may be due to: 
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Air leaks ei ther at junction of carburetter and inlet manifold, or by 
reason of badly worn inlet valve stems or guides. 

Faulty engine valve seatings. 
Sparking plug faulty, or its points set to" closely, 
Ignition advanced too much. 
Contact breaker points dirty, pitted, ]()ose -0r set Loo closely. 
High-tension wire defective. 
Pilot jet not operating correctly, Partially �hoked or incorrect air 

supply. 
Rockers adjusted too closely. 

Heavy petrol consumption may be due to :  
Late ignition setting. 
Bad air leaks. Probably at carburetter or manifold joints. 
Weakened valve springs, 
Leaky float (causing flooding). 
Taper needle extension insufficient. 
Poor compression, due to worn piston rings or defective valve seatings, 

(Test compression with throttle wide open.) 
Carburetter flooding. If the carburetter is flooding, the float spindle bush 
(Fig. 3 1 )  may be pinched between Lhe float swivel and the float chamber 
cap. 

Reduce slightly the width of the t;,ibe or renew the gasket for the cover. 
Exercise care to avoid over tightening the pilot jet which can deform 

i ts seating in the mixing chamber. A defective jet block fibre washer wil] 
allow fuel to leak across the choke. 
Notes on carburat ion. The main jet originally fitted is deemed to be the 
m_ost suitable. There should be no nec,,ssity to alter the main je: size
w1thour g.ood reason, i . e .  by fitting an air filter ,  running with ;in open 
exhaust pipe system or at specified altitudes. 

Riders with considerable experience can, after driving at full throttle 
for a: least a third of a mile decide, after 're3ding' the sparking plug if 
the mam jet size is suitable or otherwise. 

Without such experience it is prderable to drive at full throttle and 
c l ose the air lever ¼ '' ,  If the engine speed increases, the main jet is small. 
Ccnversely, if the engine speed decreases, the main jet is large. 

Jet alterations should be made in stages of 10  c.c. increase in  jet size ,  
viz .  s ize 200 to 210 .  

WIPAC ALTERNATOR 

. The series 114 Alternator consists 0f a six pole St;itor ring 5" in
diameter with six coils and a six pole permanent magnet rotor. There are 
three main leads coloured whit<,, ligh t green and orange. Three coils are 
connected in ser ies to white and light green, the other three coils are 
connected in series to whi t e  and orange. The output from these coils is 
a .c .  converted to d.c. by means of a bridge-connected metal rectifier. The 
output of the alternator is controlled through the switch on the headlamp 
and connects three or six coils according to its posit ion.  
Emergency starting. The emergency position is intended for startinq 
when the battery is discharged. Thi s  position is marked 'EMG ' on th; 
ignition switch. 
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In this position the two groups of alternator coils are connected in
paral lel , and if the lights switch is in the "OFF' position the full output _of
the alternator goe• into the battery. This will raise the voltage of a dis 
charged hattery to a level  sufficient to start the engine. In the 1;'.MG
position the charge rate is high-the engine should not'be run m EMG too
long. The boost charge thu.s provided may be used to restore a discharged
battery. Switch over to IGN after ten minutes. . 
Rotor demagnetised. Although the WIPAC Rotor 1s robustly_ bu1l_t and
holding a very high magnetic charge, it can become demagnetised 1f the
machine is run wi th battery connections reversed, or if the rect1her breaks
down. A demagnetised rotor should be returned to WIPAC for satisfac
tory remagnetisation . 
Testing, Testing of component parts can be carried out i f  the following 
instrutncnts a re availab l e :  

0-12 d .c. Volt Meter. 
0-15 a .c .  Volt Meter, 
1 ohm Resistor (capable of carrying 8 amps.). 
10-0- 10  d.c. Ammeter. 
High grade and accurate moving coil instruments must b� used. The 

1 ohm. resistor must also be accurate, otherwise correct readmgs cannot 
be obtained. Engine speed when testing should be in the region of 2,500 
r.p.m. Tests should not be attempted at speeds be\ow 2,000 r.p.m. A fe_w 
revs. above or below 2,500 will not affect the readmgs of an alternator m 
good condition. 
Charge rate test: 

( l ) First check the battery vol tage which, if fully discharged,  should
be substi tuted for one that is in good condition. 

(2) Disconnect the brown negative lead from the double connector.
OJ Connect the d .c .  ammeter in series with the battery wire and the

double connector. 
(4) Run the engine at 3 ,000 r.p.m., the minimum permissible readings

are shown in the following table:-

Ignition switch Lights switch 
Minimum charge 

rate 

Ignition on Off 1.0a 
Ignition on Low 1 .3a 
Ignition on High 1.0a 
Emergency on Off 6.0a 

The rate of engine speed and condition of the ba�tery will �ffect �he 
charge rate recorded. The figures shown in the table in comparison with 
the recorded figures indicate if the system is functioning correctly. . NOTE-If the charge rate is down with lights on HLGH check the mam
bulb wattage, 
Low or no charge rate test, Check the alternator output by :  

( 1) Disconnect the white, orange and light green wires from the four-
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way con�ector. If a maroon colou_r lead is also used, leave this in position ._(2) Usmg the a.c. voltmeter with the one ohm. resistor across the ter.mma]s (parall�l) JOlll one wire from tlie voltmeter to the white wire theother meter wue to the orange wire. Run the engine at a speed equiv�lent to 30 m.p.h. m top gear, the voltage reading should be between 6.2 and6.8 volts. 
Transfer the meter wire from the orange wire to the light green andrepeat . the test. A lo� reading on one of these tests indicates a fault inthe coils. A low readmg on both tests can be due to a partially demagnetised ro tor. 
If no reading is shown on both tests, the alternator is defective (-seetest 3). 
( 3 )  A short circuit to earth on one or more coils will :.iffc •t th voltage output. c e a .c .

. To �heck, with the fro1;1t chain case in position, use the d.c. voltmeterm series with a_ batt_ery 1n good condition. Connect the wire from themeter to the white wire, the battery wire to a good and convenient earthon th_e engme. If a reading is shown on the meter one or both coi ls areshorting to EARTH. ' 
NOTE-The white Wire is common to all coils. Remove the outer_ portion of the chain case, check the alternator wiresfor damaged 1nsulat1on, also coil connections before d iscarding the alternator. 

W�en the fault is located, repeat the tests previously described Rectdier tests. Before testing, verify the earth connection is cle
.
an and s�cure. _Check also the_ wires attached to the rectifier for loose connections. Ta_kc out the whrte, green and brown wires from the rectifier For this tes t use a 6 volt battery connected to a 3 watt bulb and hold Test in the following sequence: er. 

Positive wire to Light Green 
., Whit e  

,. Brown 
,, Brown 

i Bulb  earthed. Bulb lights. 
I Rectifier O.K. 
) Bulb on Green. No light. 
' B ulb on White. No light. 
j Rectifier faulty. 

Reverse the battery connections with : 
Negative wire to Light Green '1 Bulb earthed. No light. Rectifier, ,  White ; O.K. 

., Brown I Bulb on Green. Bulb lights. 
" Brown I Bulb on White. Rectifier faulty. 

NOTE-The common cause of rectifier trouble is invariably due to re
ve�ed ?attery connections, which can also demagnetise the rotor, if the 
ei:gme . 1s run with these connections reversed. The battery positive ter
minal IS connected to EARTH (translucent), the negative is the feed line 
(brown). 
Ignition and lighting switches. Both switches in the head lamp are 
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mechanically identical and will interchange, the switch knobs being 
differently marked, If one switch is suspect, take off the lamp rim and 
glass. Pull off the cable plugs and reverse their location. A further check 
will indicate if the switch is defective or otherwise. ·Replace the cable 
plugs in correct position after changing the &witch. 

Replacement switches should be of the improved type which can be 
identified by a NYLON post for the switch knob. Old type switches use 
a steel post, 
Plug location. The blue plug is for the lighting system and the black for 
ignition. 

WIPAC ELECTRICAL SERVICE 

Lamp t,ulb 'blowing'. Premature bulb failure involving all or many of 
the light bulbs at one time on a full d.c. battery system is caused by a 
defective connection in the battery 'line'. 

This 'line' starts at the frame end of the translucent lead from the 
positive battery terminal and proceeds : 

(2) Positive battery terminal.
(3) Negative battery terminal. 
(4) Brown wire from battery negative to 4-hole connector (bullet ter-

minal). 
(5) Brown wire from 4-hole connector to ammeter (bullet terminal).
(6) Ammeter terminal with brown wire. 
(7) Ammeter terminal with blue wire.
(8) Both ends of short insulated link wire in the ignition switch plug,

which joins blue ammeter wire to brown wire going to lights switch. 
Should the ammeter develop internal open circuit, bulbs will blow, also 

should _the battery have little or no electrolyte, this is a partial or com
plete open circuit with the same results. There is finally the remote pos
sibility of one of the actual wires in the battery 'line' being broken-again . 
bulbs will 'blow'. 

For quick checking, test connections in this order: 
(1) Both battery terminals.
(2) Both ammeter terminals.
(3) All brown wires into 4-hole connector.

Speedometer bulb. On models made before 1961 ,  the speedometer bulb 
is in circuit during daylight running and fails from filament fatigue, Trans
fer the wire attached to the speedometer bulb holder and connect it to 
the light switch as shown in wiring diagram for 1962 models, to illumi
nate the speedometer when lights are in use . 
Ignition system. 
SPECIAL NOTE- The star-shaped washer for contact breaker pivot is 
not detachable. If the engine fails to start and there is no spark at the 
sparking plug points, examine the contact breaker by: 

Check the gap at full separation .01 2" and reset if necessary (ensure 
feeler gauge is free from oil). 

Check conditions of contact points which should have a grey frosted 
condition. The presence of oil or grease in the contact breaker compart
ment will cause a black matt condition. 
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, Clean points _with an abrasive strip or alternatively fine grade emerycloth. Pass_a strip of clean paper, or rag soaked in petrol, across the points after cleaning, 
<?he:k free movement of contact breaker arm on its pivot. Ad1ust10g contact breaker gap. This adjustment is effected by altering the posltlon _of the plate for the fixed contact point by: ( 1) Releasing slightly the locking screw. 

. (2) Adjus� the g_ap by turning the eccentric screw (close to the fibre pad)•n the required direction, with the fibre pad on the rocker arm on the ea'? lobe (maximum separation) .01 2". Retighten the lock screw whenad1ustment 1s correct. 
Lubrication. The felt pad should be impregnated with H,M.P. grease.Use sparingly, an excess can affect contact pomts surface. Before _replacing the contact breaker cover, check the condenser fixingfor secunty, 

. If attention to the contact breaker fails to produce a spark. check u circuit by: · ,e
�witch on the _ ignition, rotate the engine very slowly until the contactpomts clo_se. A discharge between three to four amps will be shown on eh ammeter 1f current is passing. c 
As the an_uneter is not closely calibrated, a more accurate check can be made by usmg the d.c. ammeter in between the brown battery wire and its connector. 
U _a d_ischarge is not shown on the ammeter with contact points closed this m?1cates current is not passing through the primary windings in th� h.t. coil. 
With ignition switch on check the dark green wire attached to the coil by: 
Removing this wire from the coil terminal 
. Connect one s_ide of the d.c. voltmeter to 

0

the end of the dark greenwire, the other side of the meter to earth. If there is no reading on the meter, check the ignition (black) plug in the headlamp. 
If t�e- internal insulated wire bridge across two of the plug terminals (see wmng diagram) is fractured or disconnected, this will allow the engme to s�rt with the switch on either emergency or ignition, but not inboth positions, as one switch connection is out of circuit Renew the bridge connection. 

Ignition coil test. 
(1) Use a battery with one wire attached to the d.c. voltmeter with ashort length of wire attached to the other vol tmeter terminal. (2) Disconnect the two wires attached to the coil, also the h.t. cable. (3) Use a f1;1rther wire on the second battery terminal. Connect the free end of t�1s wue, also the meter wire across the coil terminals. Ifth�re 1s c_olll_mui_ty'. 

a reading will show on the meter indicating thepnmary wmdmg 1s m order. 
. (4) . Transfe: one �ir� from the coil terminal to the centre h.t. connection, )f there 1� contmmty a lower voltage reading will show by reason ofthe h:gher reSJstance of the secondary winding. 
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(5) Place one of the test wires on to one of the two coil terminals, the
other to the coil case. No reading should show. Use the  tes t wi res on the
h.t. connection a11d the case. Na reading should show: 

A meter reading on one or both tests means the wmdmgs are earthed,
the coil should be replaced. 

usually a defective primary winding will prQduce a weak spark, con
versely, an intermittent spark is associated with a faulty secondary wmd-
ing. Where doubt exists, test by substitution. 
The condenser (see 'Igni tion system'), If the condenser 1s suspect, use a
sound condenser with two crocodile clips attached to it. 

Remove contact breaker cover, attach one clip to the connection on
the contJCt breaker terminal, the other to a conventional earth position.

Running the engine with the external condenser in use will prove if
the <;ondenser is faulty or otherwise. 

Vivid blue arcing at the contact points is indicative of a faulty con-
denser. 

Where the orthodox electrical testing gear is not available, iroprov1sa•
tion can be made using the following equipment : 

(1) A 6 volt 36 watt bulb and bolder. 
(2) A 6 volt .04 amp bulb and holder (this bulb is used on cycle rear

lamps). 
(3) A fully charged 6 volt battery. 
(4) A short length of wire to join the battery to one side of the bulb

holder. Also two test wires about 24" long connected to the other battery
and bulb holder terminals, 

Test to ensure the bulb lights then proceed by:
Disconnecting the alternator wires from the connector.
Join one test lead to the white cable, the other test wire to the green

cable, 
Run the engine at a fast tick over speed when the bulb should show a

fairly bright light. 
Transfer the test wire from the green cable only to the orange cable

and repeat the test. 
Conclusions from test 

(l} If the lamp bulb is not uniformly lighted on both tests, there is a
fault in the alternator (see 'Earth test'). 

(2) Should the bulb fail to light, the alternator is defective.
(3) A dull light on both tests indicates a partially demagnetised rotor,

due to battery connections being reversed at some time or other. Use a.c.
voltmeter to check voltage output. 
Alternator coils earthed. Use the teri set with the 6 volt .04 bulb.

Connect one test wire to a convenient earth position on the engine.
Connect in turn, the other test wire to the white, green and orange

wires. 
Should the bulb light on any of these tests, the coils are shorted to

earth . 
Rectifier (forward flow test), With the ignition and lights switches 'OFF',
use the 36 watt bulb for this test, then: 

Disconnect the wire from the brown connector on the rectifier (keep ·
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the wire end clear of the frame and engine). 
Connect one test lead to rectifier brown terminal, the other test lead 

to earth, 
Switch on to EMG and run the engine at tickover when, if the rectifier 

is O.K., the bulb will light brightly (six coils in circuit), 
Repeat the test with the switch at IGN (three coils in circuit), the bulb 

will light, but not so brightly if rectifier is O.K. 
Warning: Do not attempt to run the engine with an open circuit for the 
rectifier. The brown wire or the test set must be connected to prevent 
high voltage which will cause damage. 
Rectifier (reverse fto.w test). With the light and ignition switches 'OFF' 
test by: 

Taking off one of the battery wires from the battery. 
Connect the test set with the .04 amp bulb between the battery terminal · 

and the battery wire. 
If tht: reverse flow is normal, the bulb will light dimly, a bright light 

indicates a defective rectifier. 
Alternative rectifier tests. An alternative method of testing can be effec
ted by using the following equipment: 

(1) A moving coil ammeter, scale 10-0-10.
(2) A fully charged 6 volt battery.
(3) A 6 volt 30 watt lamp bulb and holder.
(4) A 6 volt 0.04 amp bulb and holder.
(5) Three short test wires.

Forward flow test. Make a series circuit. The bulb will light with a read
ing of approximately 4.5 amps on the meter. 

Take off the wire from the positive battery terminal, connect the third 
test lead to the positive battery terminal, also to the brown terminal on 
rectifier (d.c. negative). 

Take up the wire taken from the battery and connect in turn to the 
green, then white, terminals (a.c. side), 

In each test the bulb should light with a reading of 4 .5 amps on the 
meter. 

For clarity, remove test wires- from rectifier, remake the series circuit, 
Next remove the battery negative wire, connect the third test wire to 

the negative battery terminal, also to the rectifier earth bolt or case. 
Connect in turn the wire removed from the battery to the green and 

white terminals. Again, in each test the bulb should light with a reading 
of 4.5 amps. 

If the meter readings on these tests are above 3 amps, the rectifier is 
satisfactory. Discard the rectifier if the readings are below 3 amps. 
NOTE-Whilst a new rectifier will show 4.5 amps, this value will decrease 
after considerable service. 
Reverse ftow test. Make a circuit using .04 amp bulb for this test. 

A rectifier that is normal will have a reverse flow which should not 
exceed 0.040 milliamps, by using the 0.40 bulb with a current consump
tion of 40 milliamps it can be established if the reverse flow is abnormal 
by: 

Removing the positive lead from the battery. 
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Join the third test wire to the battery positive, also to the rectifier ea?th 
bolt or case. 

Connect the wire removed from the battery, in turn, to the white and 
green terminals.' 

If the bulb lights in these two tests the rectifier is defective. 
Take off the test wires from rectifier and remake the circuit. 
Remove the negative wire from the battery. 
Join the third test wire to the battery negative terminal, also to the 

brown rectifier terminal. 
Connect the wire removed from the battery in turn, to the green and 

white terminals. 
Should the bulb light in either of these tests the rectifier is defective, 

LUCAS ELECTRICAL SERVICE 
Lucas A.C. Lighting-Ignition Unit Alternator Model RM15  

The alternator consists of a spigot-mounted 6-coi] laminated stator 
bolted to the outer portion of chaincase 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 
laminated pole tip. The pole tips are riveted circumferentially to brass 
sido, plates, the assembly being cast in aluminium and machined to give 
a smooth external finish. 

Thus there are no rotating windings, commutator, brush-gear, bearings 
or oil seals and consequently the alternator requires no maintenance apart 
from occasionally checking the snap connectors in the three output cables 
are clean and tight, which are located behind the frame cover which is 
located by two knurled screws, 

If it is necessary, for any purpose, to remove the rotor, there is no 
necessity to fit keepers to the rotor poles. When the rotor is removed 
wipe off any metal swarf which may have collected on the pole tips. Place 
the rotor in a clean place, 
Normal running. Under normal running conditions (i.e., ignition switch 
in IGN position) electrical energy in the form of rectified alternating cur
rent passes through the battery from the alternator-the rate of output 
depends on the position of the lighting switch. When no lights are in use, 
the alternator output supplies the ignition coil and trickle-charges the 
battery. When the lighting switch is turned, the output is automatically 
increased to meet the additional load of the parking lights and again when 
the main bulb is in use. 
Emergency starting. An EMERGENCY starting position is provided in 
the ignition switch for use if the battery has become discharged. Under 
these conditions, the alternator is connected direct to the ignition coil, 
allowing the engine to be started independently of the battery. 

Once the engine is running, turn the ignition switch back to the normal 
running position, otherwise misfiring will occur, 
Emeri:ency charging. Should the battery become discharged a temporary 
boost can be effected during daylight running, by an alteration to the al
ternator connections. 

The snap connectors are located behind the frame plate, which is se-
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pured bv two knurled screws. 
(1) Disconnect the green and yellow and green and black connectors.
(2) Reconnect the green and black to ,he g!een and yellow,
(3) Do not interfere with the green and white cable,
It is stressed that this is only a temporary measure, prolonged use will

adversely affect the battery. . . 
Rectifier. The rectifier is a device to allow current _to flow lil one direc
tion only. It is connected to provide full-wave rect1ficat10n of lhe alter
nator output. The rectifier is mounted on the tool box u�der the twrn seat. 

The rectifier requires no maintenance beyond checkmg that the con
nections are clean and tight. The nut clamping the re�tificr plates together 
must not under any circumstances be slackened, as 1t has been carefully 
set during manufacture to give correct rectifier performance. A separate 
nut is used to secure the rectifier to the frame of the motor cycle. 
NOTE�It is important to check periodically that the rectifier is firmly 
attached to its mounting bracket. 

LUCAS COIL IGNITION 

The coil is clipped to the front frame top tube underneath the petro I 
tank. 

A · - · ·1 d The ignition equipment comprises a model M 6 1gmtton _ co1 an a
model CAIA contact breaker unit. The cont�ct breaker umt,_ together
with an automatic timing control, are located m the engine t1mmg_ case. 

The automatic timing control is centrifugal operated and vanes the 
firing paint according to the speed of the engine.  
Lubrication, To be carried out every 6,000 miles. 

No grease or oil must be allowed to get on or near the con tacts when 
carrying out the following procedure. . . . _

Smear the surface of the cam very lightly _w1th _J1fobilgrease No.  2, or ,
if this iS' not available, clean (SAE 30-40) engme 011  may be used. 

Squeeze a little grease into the felt wick. 
Place a spot of clean engine oil on the contact breaker pivot. . Remove the central fix:ing bolt and inject a small amount of clean engme

oil into the hole thus exposed. When the fixing bolt has been replaced 
and the engine run for a few minutes, the oil will be forced out over the 
automatic advance mechanism by centrifugal force. 
Cleaning (every 6,000 miles). Examine the contact breaker. The contacts 
must be free from grease or oil. If they are burned or blackened, �l

«?an 
with fine carborundum stone or very fine emery cloth, after:,vards w1pmg 
away any trace of dirt or metal dust with a clean petrol moistened cloth. 
Cleaning of the contacts is made easier if the contact breaker lever carry-
ing the moving contact is removed. 

To remove the moving contact, unscrew the nut secun:'g the end of 
the spring and remove the nut, spring washer and bush. Lift the contact 
breaker lever off its pivot. 

After cleaning, check the contact breaker setting. 
Contact breaker setting. The contact breaker gap should be checked 
after the first 500 miles running and subsequently every 3,000 miles. To 
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check the  gap, turn the engine over slowly until the contacts are seen to 
be fully open, and insert a feeler gauge between the contacts. 

The correct gap setqng is 0.014"--0.016". 
If the gap is correct, the gauge should be a sliding fit. (Make sure the 

gauge is clean and oil free before use.) 
To adjust the gap, keep the engine in the position giving maximum con 

tact opening and slacken the screws securing the fixed contact plate. 
Adjust the position of the plate until the gap is set to the thickness of 
the gauge, and tighten the securing screws. 

MAGNETO MODELS 
Electrlcal Equipment 

Lucas electrical equipment is fitted and this comprises three indepen
dent electrical circuits, as followS': 

(I) IGNITION�Magncto, High-tension wires, Sparking plug and Cut
out switch. 

(2) CHARGING-Dynamo compensated voltage control unit and
Battery. 

(3) LIGHTING AND ACCESSORIES-Lamps, Horn, Switches and
Wiring. 
To remove contact breaker. Take out the hexagon-headed screw from the 
centre of the contact breaker, then pull the assembly off the tapered shaft. 
When refitting, ensure the projecting key on the assembly engages with 
the keyway cut in the armature shaft, Incorrect assembly will affect igni
tion timing. 
Adjustment every 3,000 miles. Remove the contact breaker cover and 
turn the engine until the contact points are fully opened. Check the gap
with a gau�e having a thickness of .012" {spanner 01 5023 has a gauge of
this thickn�ss as an integral part of it). If the setting is correct the gauge 
should be a sliding ftt, but if the gap varies appreciably from the gauge it 
�hould be adjusted by releasing the fixed contact plate securing screw and  
using a screwdriver. 
Cleaning every S,000 to 6,000 miles. Take off the contact breaker coverand remove the contact breaker. If the contact points are burned orblackened, clean them with a fine carborundum stone or with very fine
emery cloth, and afterwards wipe away any dust or dirt with a petrolmoistened cloth. After replacing the contact breaker check the point gapand, if necessary, re-set it. 

Remove the high tension pick-up (held by swinging spring clip), wipeclean and polish with a fine dry cloth. The high tension pick-up brushmust move freely in its holder. 
If it is dirty, clean with a cloth moistened with petrol .  
On the SR-1 magneto fitted to all 1957 Touring models, the contactbreaker is exposed by removing the moulded end cover secured with 3captive screws. 
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To remove the contact breaker lever, slacken the nut securing the end 

ofe contact breaker spring which is slotted to permit easy withdrawal : of the moving 
contact lever. 
 If dirty, oily or burnt, contact points  must be cleaned with a fine car-



, borundum stone or very fine emery cloth and afterwards wiped with a 
cloth moistened with petrol. 
Adjustment of contact breaker (Magneto type SR-1). If and when adjust
ment is necessary slacken the two screws securing the fixed contact plate 
and adjust the position of the plate untiJ the gap, when the contacts are 
fully opened, is set to the thickness of the gauge. The corrert gap should 
be .010" to .012". 

DYNAMO 

A LUCAS type E3-N dynamo is fitted. It is anti-clockwise in rotation. 
The cutting in speed is 1250-1500 r.p.m. at 7 volts and at 1 ,850 to 2,200 
r.p.m. is gives an output of 5 amps at 7 volts. The replacement part num
ber is 20028A. The negative brush is insulated and the positive brush is
earthed. The two exterior terminals are marked "D" and "F", indicating
the respective terminals for the Positive and Field wires that Lead to simi
larly marked terminals on the Regulator Unit.
Inspect commutator and brush gear every 5,000 to 6,000 miles, (Maker's
Recommendation.}

Remove the cover band to inspect commutator and brush gear. 
The brushes are held in contact with the commutator by means of 

springs. Move each brush, see they are free to slide in their holders, if 
dirty, or if sticking, remove and clean with a cloth moistened with petrol. 
Take care to replace brushes in their original positions, otherwise they 
will not "bed" properly on the commutator. 

If, after Jong service, the brushes have become warn to such an extent 
that the brush flexible wire is exposed on the running face, or if the 
brushes do not make good contact with the commutator, they must be 
replaced by genuine LUCAS bru�hes. 

The commutator must be free from any trace of oil or dirt and should 
have a highly polished appearance. Clean a dirty, or blackened, comnm� 
tator by pressing a fine dry cloth against it while the engine is slowly 
turned over by means of the kick-starter. (It is an advantage to remove 
the sparking plug before doing this.) If the commutator is very dirty, 
moisten the cloth with petrol. 

At every 10,000 miles, the complete dynamo should be handed to a 
Lucas Service Station for dismantling, replacement of worn parts, cleaning 
and lubrication. 

Electrical breakdown of the dynamo is most unusual and therefore 
before assuming this unit is defective, it should be tested as follows: 

Check that the dynamo, regulator and battery are correctly connected. 
Test dynamo In position by: 

(a) Remove the two wire8 from the dynamo terminals and connect the
two terminals with a short length of wire. 

(b) Start the engine and set to run at normal idling speed.
(c) Connect the negative lead of a moving coil voltmeter (calibrated

not less than O tr, 10  volts} to either of the two dynamo terminals and 
connect the positive lead to a good earth point on the dynamo or engine. 

( d) Gradually increase the engine speed, when the voltmeter reading
should rapidly rise and without fluctuation. 
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Do not allow the voltmeter reading to rise above 10 volts. 
Do not race the engine in an attempt to increase the voltage. It is suffi-

dent to run up the engine to a speed of 1,000 r.p.m. 
If the above readidg is obtained the dynamo is in order. 
If there is no reading, check the brush gear. 
If there is a low reading of approximately ½ volt, the field winding may 

be at fault. 
If there is a low reading opproximately l½ to 2 volts, tha armature 

winding may be at fault. 
If ,th� tests, me?tioned above clearly indicate the dynamo is not charg

ing, 1t 1s then desirable to remove the dynamo from the machine in order 
to make further tests and repairs or replacements. 
To remove the dynamo (before 1957), 

Remove the left side foot rest arm. 
Place a tray under primary chaincase to catch the oil. 
Remove chaincase band binding screw and remove metal band and also 

endless rubber band. 
Remove nut and washer in centre of chaincase when outer half can be 

taken away. 
Remove spring circlip, locking plate and nut. securing dynamo sprocket 

and withdraw sprocket with a suitable tool. (Use spanner 017254 to hold 
lprocket while nut is being slackened, this relieves the dynamo shaft of 
all bending strain.) 

Detach dynamo cables and loosen dynamo clamping bolt to fullest 
extent. 

_Twist dynamo by hand until the locating strip on its body is in line
wtth the keyway cutaway in the rear engine plate housing the dynamo, in 
wbich position same can be withdrawn tilting upwards to clear gear box 
while doing so. 

To re-fit the dynamo, reverse the foregoing taking care ta accurately 
locate the dynamo sprocket key when applying the sprocket. See separate 
lnstru�tions for correct dynamo chain adjustment and re-fitting outer half 
of chamcase. Ensure that dynamo sprocket securing nut is well tightened 
before refitting locking plate and retaining circlip. 

A.V.C. UNIT

Although the voltage regulator and the cut-out are combined structu
ally, they are electrically separate. 

The regulator is sec to maintain a pre-determined generator voltage at 
all speeds and regulates the output of the dynamo to the battery accord
Ing to the state of charge of the battery. The charge rate is at its maximum 
when the battery is discharged, automatically tapering off to a minimum 
as the battery becomes charged and its voltage rises. 

Normally, during day-time running, when the battery is in good condi
tion, the dynamo gives only a trickle charge, so that the ammeter reading 
will seldom exceed 1 to 2 amperes, i.e. half to one division on scale. The 
cut-out is an automatic switch which is connected between the dynamo 
and the battery. When the engine is running fast enough to cause the 
Yoltage of the dynamo to exceed that of the battery the cut-out allows the 
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• battery to be charged by the dynamo. On the other hand, when the engine
5peed is low, or the engine is stationary, the cut-out disconnects the
battery from the dynamo, thereby preventing current flowing back from
the battery to the dynamo, a proceeding that would soon cause the battery
to become completely discharged.

The regulator and cut-out are accurately set during manufacture. If,
under normal running conditions, it is found that the battery is continually 
in a low state of charge, or is being constantly over-charged, then the
regulator setting should be checked by a qualified electrician and, if neces
sary, re set. Whenever possible, this should be carried out by a Lucas
Service Depot or Agent. 

The A.V.C. Unit is retained by two bolts with self-locking nuts. The
self locking nature of the nuts prevents subsequent slacking off. The four 
terminals of the A.V.C. Unit are plainly marked by the letters F.A.D.E.
Wires from F and D go to similarly marked terminals on the dynamo. The
A terminal is connected to one of the ammeter terminals and the E ter
minal is "earthed". 

We specially warn against unskilled meddling with the settings of the
regulator and the cut-out contacts. 

Later machines may be fitted with a new A.V.C. Unit type RB-107,
but the foregoing notes will still apply with the exception of terminal
grouping which will be F.A.E,D.
To remove control box (after 1957). The A.V.C. unit is held in sponge
rubber and housed in a partition at the rear top corner of the tool box.
To remove it, open the box lid, grasp the unit between the fingers and
thumb of one hand, and gently and firmly pull it out. Re-fit with cover
outwards. 

The four terminals of the control box are plainly marked by the letters 
D.E.A.F. Wires from F and D go to similarly marked terminals on the
dynamo. The A terminal is connected to one of the ammeter terminals 
and the E terminal is 'earthed'. 
Battery-All Models (MLZ9E). A lead-acid battery Lucas type is used 
on all models. 

The voltage is 6, the capacity is 12 ampere hours, at the 10 hour rate. 
Machines are issued with dry charged batteries, the acid is filled by the 

dealer. 
All models have the POSITIVE battery terminal connected to 'EARTH', 
To remove the head lamp rim, release the screw retaining the lamp rim 

with one hand and support the light unit with the other. 
The light unit can then be taken off the lamp. 

To refit. Engage bottom tag on lamp rim with the small slit in the shell 
and gently force the top of the rjm back into the shell, after which re
tighten the retaining screw on the top of the lamp body. 

The main bulb is secured by a bayonet fixing holder which is removed 
by turning anti-clockwise. 

The pilot bulb is a plug-in or push fit. 
The he3dlamp rim is detachable from the light unit by removing six 

spring clips. 
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Maia bulb 
Home Models 

General Export Models 

Continental Models 

French Export Models 

Parking Bulb 

Luc.as No. 373 6-volt 
30/24 watt prefocus (left hand dip). 

Lucas No. 3 12 6-volt 
30/24 watt prefocus (vertical dip), 

Lucas No. 403 6-volt 
35/35 watt prefocus duple (vertical dip). 

Lucas No. 379 6-volt 
36/36 watt 3 -pin duple l vertical dip). 

Lucas No. 988 3-watt M.C.C. 
�etting. The headlamp should be set so that when the machine is carrying 
its normal load the driving beam is projected straight ahead and is parallel 
with the road surface. 
Dipper s�itch . . Every 5,000 miles the moving parts of the dipper switch
should be lubricated with thin machine oil. 
Headlamp (Alternator Models). A separate ignition switch is incorpo
rated in the right side of the headlamp body. 
Lucas stop tail lamp (Model 564). The correct size of bulb to be used in 
rear lamps is based on the cubic capacity of the engine. The replacement 
bulb for this lamp is Lucas No. 3 84,  6-volt, 6/ 18  watt. Small bayonet cap. 
Lucas horn (Model HF 1441). Horns are pre-set to give their best per
formance and, m general, no further adjustment is necessary. 

If the horn bec<imes uncertain in its action, giving only a choking sound 
or does not vibrate, it does not follow that the horn bas broken down� 
the trouble may be due to a discharged battery a loose connection or 
short-circ'Uit in the wiring of the horn. 

' ' 
In particular ascertain that the horn-push bracket is in good electrical 

contact wjth the handle bars. 
It is also possible that the performance of a horn may be upset by its 

mounting becoming loose. 

ALTERNATOR Model RM1 5 

The following data applies to three versions of Model RM15,  namely, 
54�, _2 10, 18, fitted to magneto ignition machines, 047, 534, fitted to coil
11mtwn mach1111;s, and 540, 210, 05, fitted to two-way radio equipped 
machmes. 
Test equipment required. 

( I )  First-grade moving coil a.c. voltmeter. 0-20 volts, 
(2) First-grade moving coil d.c. ammeter. 0-25 amps.
(3) One ohm load resistor (capable of carrying 20 amperes without

overheating). 
Test No. I. For this test, the battery must be in good condilion and more 
than half charged. 

(1) Connect the d.c. ammeter between the battery negative terminal
and the battery main cable. 

( 2) Start the engine and set it to run at approximately 3,000 r.p.m.
(3) <;)bserve the ammeter readings in e3Ch of the positions of the ligbt

la1 switch. 
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The figures given in the following table are the mmunum acceptable 
battery input currents. If the readings obtained are lower than the figures 
quoted, proceed to Test No. 2. 

Minimum acceptable battery charging currents. 

Switch Despatch number of unit. 
Position 540, 210, 18 047, 534 540, 210, 05 

Boost switch Boost switch 
Open Closed 

Off . . . 2.75 2.5 4.0 9.0 
Parking 2.0 1.5 2.5 7,0 
Head . . . 2.0 2.5 3.5 3,5 

--� 

Minimum acceptable voltage readings. 

I 
' 

Voltmeter and Resistor Despatch number of unit. 
connected between 540, 210, 18 047, 534 540, 210, 05 

White-with-Green 
and 4.0 4.0 9.5 Green-with-Black 

cables 

White-with-Green 
and 

! 6.5 6.5 13.0 Green-with-Yellow 
cables 

White-with-Green 
and 

Green-with-Black 8.5 9.0 15.5 (with Green-with-Yellow 
connected to 

Green-with-Black) 

Each cable in turn Zero Zero Zero and earth 

Unsatisfactory readings can be due to defective wiring or connections. 

Ensure that all snap-connector joints and earth connections are in good 
condition before p'<lceeding to Test No. 2. 

If considered necessary, check the rectifier by substitution. 

(l) Disconnect the three alternator output cables. 

(2) Start the engine and set to run at approximately 3,000 r.p.m.

(3) Connect the one ohm load resistance in parallel with the a.c. volt-
meter and check the voltage between the alternator output cables. 

(4) Conclusions to be drawn from results of above tests:

De.magnetised rotor magnets indicated by all readings being low. 

Shor�-circuited coil indicated by individual reading being low. 

Open-circuited coil or coils indicated by zero reading(s), 

Earthed coil or coils indicated by voltage reading between any output 
cable and earth . 

Alternator, Model RM15, with rotor, withdrawn (REC 728). 

CONDENSER CHECK 

When investigating a misfire, and where the condenser is suspect, the 
use of an external condenser will prove if this component is defective. 

Use a sound condenser with two crocodile clips attached. 

Attach one clip to the low tension terminal on the distributor, the other 
to a convenient earth position. 

A sheirt test, by running the engine, will· indicate if the condenser is 
defective. 

In the case of Single Cylinder Models, remove contact breaker cover, 
fit one clip to terminal for contact breaker pivot post, the other to earth. 

CHECKING THE RECTIFIER 

If a spare rectifier known to be in good condition is available, the 
simplest check is that of substitution, (In this connection, Lucas rectifier 
47132 is used with alternators 540, 210, 18 and 047, 534, while rectifier 
47142 is used in conjunction with alternator 540, 210, 05.) 

When a satisfactory substitute is not available, the rectifier is best 
checked by removing it from the machine and bench testing it. 
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FIG 32 

wiring diagram 
.250 c.c. Serambler 

�. ,,- $PA�K 
Pl.UC. 

FIG 33 

Wiring diagram, 250 c.c. Scrambler (with lights removed) 
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FIG 34 

wiring diagram 
250 c.c. and 350 c.c. 
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FIG 35 

1957 model 
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1958-1?59 model 
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