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CHAPTER 
I

THE 
ENGINE

TT 
A.J.S. 

twin-cylinder 
Model 

20 “ Springtwin” 
is

designed 
to give 

a high 
maximum 

road 
performance. 

The
robust 

design 
of the lower 

half 
of the engine 

permits 
many

thousands 
of miles 

to be covered 
without 

renewals, 
provided

that 
the machine 

is maintained 
satisfactorily. 

The 
crankshaft,

cast 
in one 

piece 
from 

Meehanite, 
gives 

rigidity 
with 

good
bearing 

surfaces. 
Roller 

bearings 
are 

used 
on both 

ends 
of the

crankshaft, 
which 

is supported 
by a plain 

bearing 
for 

the
centre 

journal.

Highly 
polished 

forged 
light-alloy 

connecting-rods 
are 

fitted
with 

Vandervell 
split 

bearings 
at the 

big-ends, 
as is also 

the
centre 

bearing. 
Separate 

cast-iron 
cylinders 

with 
an air space

between 
them 

are 
used 

in conjunction 
with 

individual 
cylinder-

heads 
of light 

alloy 
with 

cast-in 
valve 

seats. 
The 

inlet 
valves

are 
made 

from 
Silchrome, 

heat-treated 
on 

the 
tips. 

The
exhaust-valve 

material 
is KE 

965, 
Stellite 

tipped. 
Chilled

cast-iron 
valve 

guides 
located 

with 
a circlip 

are 
common 

to all
four 

valves. 
One-piece 

rockers 
mounted 

on 
eccentric

spindles 
provide 

a rapid 
and 

easy 
form 

of rocker 
adjustment.

Alloy 
push-rods, 

fitted 
with 

hardened 
ends, 

work 
directly 

on
the 

cam 
followers 

for 
differential 

expansion 
to 

deal 
with

cylinder 
expansion 

at normal 
running 

temperature. 
Twin

gear-driven 
camshafts 

are fitted 
high 

up the crankcase, 
enabling

light-poundage 
valve 

springs 
to be used.

Lubrication 
System

The 
engine 

is pressure 
lubricated 

on the dry-sump 
principle,

using 
separate 

gear-type 
pumps 

for 
feed 

and 
return. 

Both
pumps 

are 
mounted 

on a
 

carrying 
plate 

in the timing 
chest 

and
are 

driven 
by slots 

in the ends 
of the camshafts. 

A ball-valve,
designed 

to keep 
the 

return 
pump 

“‘ wet” 
and 

to make 
the 

~
return 

pump 
function 

immediately 
the 

engine 
is started, 

is
fitted. 

This 
valve, 

which 
needs 

no 
attention, 

is shown 
in

‘9

So net nent rere a A NT
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Fig
.

2.
The

feed
pump,

which
is

narrower
than

the
return

pump,
is

mounted
on

the
righ

t
side

of
the

carrying-pla
te,

and
uses

gears
}

in.
wide

,
whereas

the
retur

n
pump,

which
is

of
greater

capaci
ty

to
egsure

adequa
te

scavengin
g,

has
gears§

in.
wide.

The
feed

pump
passes

30
gallon

s
of

oil
per

hour
.

throu
gh

the
engin

e
at

7,000
r.p.m

.

MARKS 
TO

Fie
.

1.—Timi
ne

Gear
s,

SHOWIN
G

THE
Timin

e
Maax

s.

.
Gear

whee
l

on
magne

to
9.

Stud
,

in
dynam

o
bod

y
and

=~

armature
shaft

,
passi

ng
throu

gh
crankcas

e
2.

Magne
to.

and
tinain

g
gear

cover.
3.

Gea
r

whee
l

on
inlet

cam-
10.

Orifice
to

accommoda
te

re-
sha

ft,
lief

valve.
4.

One
of

the
three

stud
s

re-
rr.

Oi
l

relie
f

valve
.

tainin
g

the
oi

l
pumps

12.
Sprin

g,
contro

lling
oil

relie
f

assem
bly.

valve,
;

7
gs.

Intermediat
e

(or
idle

)
gear

.
13.

Crankcas
e

drain
plug

.
a

6.
Gea

r
whee

l
on

exhaus
t

cam-
14.

Adapt
or

to
accommod

ate,
bil

9,
Dynam

o.
15.

Timin
g

pinio
n

on
cran

k-
8.

Gea
r

whee
l

on
dynam

o
shaf

t,
armature

shaft
.

16
,

Adap
tor

to-accommod
ate

oil
:

return
pip

e
banjo

pin
.

at

THE 
ENGINE 

Ir

O
il

Circula
tion

.

Oil 
in the 

feed 
line 

passes 
through 

a wire-mesh 
filter 

direct
to the 

feed 
pump, 

thence 
to a chamber 

in the 
crankcase 

via 
a

close-gra
ined

fel
t

filte
r.

The 
function 

of the 
pressure-relief 

valve 
(Fig. 

5), adjacent
to the 

oil-feed 
connection 

on 
the 

crankcase 
(engines 

before
1953), 

or 
in the 

timing-side 
crankcase 

(engines 
after 

1953), 
is

as 
follows. 

When 
the 

engine 
is started 

during 
cold 

weather,
using 

thick 
oil, 

if the 
felt 

filter 
is choked, 

the 
relief 

valve 
will

lift, 
thus 

preventing 
damage 

to the 
feed-pump 

gears. 
As 

an
additional 

safeguard 
a further 

‘“ blow-off 
valve 

” is mounted 
at

the 
end 

of the 
oil 

filter 
in

 the 
crankcase.

The 
blow-off 

valve 
at the 

end 
of the 

fabric 
filter 

is an 
alloy

plunger 
retained 

by a spring, 
which 

is shown 
in Fig. 

6. 
After

passing 
through 

the 
fabric 

filter 
in the 

crankcase, 
the 

oil under
pressure 

has 
to 

lift 
a non-return 

valve 
(Fig. 

7), designed 
to

prevent 
oil 

seeping 
into 

the 
crankcase 

and 
back 

from 
the 

top

After 
passing 

the 
non-return 

valve 
oil 

is forced 
to a drilling

in the 
driving 

side 
of the 

crankcase, 
where 

it is divided; 
the

main 
supply 

is directed 
to the 

centre 
of the 

crankcase, 
feeding

the 
centre 

bearing 
and 

big-ends, 
as 

shown 
in Fig. 

8. 
Oil

diverted 
at 

the 
by-pass 

goes 
to 

a chamber, 
which 

houses 
a

distributor 
bush, 

rotated 
by the 

exhaust 
camshaft. 

A
 metered

hole 
in this 

rotating 
bush 

¢{ in. in diameter 
feeds 

oil to the 
top

part 
of the 

engine 
via 

drillings 
in the 

crankcase 
through 

the
annular 

grooves 
machined 

in the 
cylinder 

spigots, 
up 

through
passages 

in the 
cylinder 

barrel 
to the 

cylinder-heads.

by the 
use 

of brass 
plugs, 

which 
at first 

glance 
appear 

to be
sealing 

plugs. 
In fact, 

small 
flats 

are 
used 

on 
these 

plugs 
to

restrict 
the 

oil 
supply. 

Three 
of these 

plugs 
are 

used 
on

engines 
nade 

up 
to 

1953, 
from 

then 
on 

four 
plugs 

are 
used.

There 
is also 

a small 
oil-hole 

drilled 
in the 

rocker 
pillar, 

or
post, 

to lubricate 
the 

push-rod 
ends 

(engines 
before 

1955).
Engines 

made 
in 

1955 
have 

drilling 
in 

the 
rockers 

and
grooves 

machined 
to 

permit 
oil 

to 
drop 

on 
to 

the 
push-rod

cups. 
From 

this 
point 

oil drains 
by gravity 

back 
to the 

timing

ches
t,

then
to

the
crankca

se
sump

.
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On 
1955 

type 
engines 

oil 
draining 

by gravity 
from 

the 
top 

part

started. 
Oil 

drains 
by gravity 

from 
the 

timing 
gear, 

where 
the

spill 
level 

overflows, 
then 

is returned 
to 

the 
oil 

tank 
via.a

second 
close-grained 

felt 
filter. 

1955 
models 

after 
Engine

Number 
26762 

were 
delivered 

with 
original 

oil-distributor
bush, 

but 
with 

oil 
hole 

of y
 in. 

diameter, 
instead 

of #
 in.

This 
alteration 

increases 
oil 

supply 
to 

the 
rocker 

gear 
and

tends 
to 

subdue 
engine 

noise. 
Early 

1955 
engines 

can 
be

®
 

DQDIE

vy

“g

@

Ps

SSSOSSS 
OH 

SG
Fie. 

2.--Expiopen 
View 

oF 
THE 

O
r. Pumps.

“TL WITHORARN 
DOWNWARDS) 

|

1. 
Ball, 

for 
non-return 

valve.
2. 

Spring, 
for 

non-return 
valve,

3. Plug,” 
retaining 

non-return 
valve

spring 
and 

ball. 
:

4. 
Bleed. 

hole.
§. Plate, 

carrying 
oil 

feed 
and 

return
. 

pumps, 
,

6, Paper 
washer 

for 
oil return 

pump.
9. Back 

plate 
of oil 

return 
pump.

8. Dowel pin, 
locating 

pump 
plates 

and

ly.

9. Body 
of ofl 

retum 
pump.

10. 
Dog 

end 
of 

pump 
gear 

to 
engage 

in
‘ 

end 
of camshaft. 

-

rx. 
Driving 

gear, 
for 

oil return 
pump.

12. 
Driven 

gear, 
for 

oil return 
pump.

13. 
Front 

plate 
of oil return 

pump.

rq. 
Sorew 

(1 of 6) used 
to retain 

plates
and 

bodies 
of 

cil 
pumps 

to 
the

16. 
Dowel 

pin, 
locating 

pump 
plates 

and
body,

17. 
Driven 

gear, 
for 

oil feed 
pump.

x8, 
Front 

plate 
of o

il feed pump,
19. 

Screwdriver 
slot, 

to 
enable 

driving
gear 

to 
be 

correctiy 
positioned

during 
assembly.

20. 
Driving 

gear, 
for 

oil feed 
pamp.

at, 
Body 

o
f oil 

feed 
pump.

22. 
Back 

plate 
of oil 

feed 
pump.

23. 
Paper 

washer 
for 

oil 
feed 

pump.

&
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modified, 

by discarding 
the 

oil jet in crankcase, 
fitting 

distri-
butor 

bush 
Part 

No. 
014246 

together 
with 

distributor 
cap

Part 
No. 

014247 
also 

washer 
011642. 

See 
Fig. 

6 No. 
13 for

location.

Checking 
Lubrication 

System

Provision 
is made 

to see 
if the oil is circulating. 

If the oil-
tank 

filler 
cap 

is removed, 
oil returned 

from 
the engine 

will 
be

VENT 
PIPE 

PREVENTING
AIR 

LOCKS

¥O 
OBTAIN 

ACCESS 
TO

FELT 
FILTER 

FOR 
ITS

REMOVE 
CAP 

SPRING 
AND 

"|

WITHORAWAL

TORE 
FORMING 

CHAMBER 
|

 -

FOR 
O1F 

FILTER, 
THERESY

Of
Ta

|

WL RETURN 
PIPE 

FROM
ENGINE 

RETURN 
PUMP

METAL 
GAUZE 

FILTER 
{PULL

OFF ‘Ol, FEED 
PIPE 

wiTH 
ITS 

f
CONNECTING 

RUBBER 
TUBE 

z
ARO 

FILTER 
CAN 

THEN 
BE 

rf

It 
FEED. 

PUMP

Fic. 
3.-—~Curaway 

View 
oF tHe 

On 
Tank 

Frrrep 
To Pre-igs5

Mopets. 
- 

:

seen 
emerging 

from 
the spout 

in the oil tank. 
A check 

should
be made 

on first 
starting 

the engine, 
for at this 

stage 
there

should 
be about 

20 oz. 
of oil in the 

sump, 
thus 

a steady
stream 

of oil should 
emerge, 

until 
the crankcase 

is scavenged,
. when 

the 
return 

will 
not 

be so positive.
Checking 

Oil 
Pressure

_Should 
the engine 

be dismantled 
at any 

time 
or should 

the
oiling 

system 
become 

deranged, 
it is essential 

to check 
the oil
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pressur
e.

To
do

this
an

oil-pres
sure

gauge
gradua

ted
to

150
lb./s

q.
in.

with
a

screwe
d

shan
k

}
in.

B.S.P
.

(0-51
8)

by
19

T.P.
I.

is
requir

ed.
To

fit
the

gaug
e

remove
the

slotte
d

screw
in

the
non-return

valve
(Fig

.
7)

,
then

fit
the

gauge
,

with
the

dia
l

uppermo
st

(Fig
.

4)
.

With
a

cold
engi

ne
at

idlin
g

Fic.
4.—CHec

kine
THE

Ot
Pressur

e.

speed
,

the
recorded

pressure
should

be
approximat

ely
140

|b.,
which

is
the

blow-o
ff

pressur
e

of
the

relie
f

valve
shown

in
Fig

.
5.

When
the

engin
e

is
hot

and
the

oil
thin

,
pressure

falls
to

betwee
n

20
and

40
Ib.

unde
r

idlin
g

conditio
ns,

risin
g

as
the

engine 
speed 

increases.

EE OE ETE
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_Low-pre
ssure

Record
ing

First 
check 

the 
pressure-relief 

valve. 
If the 

plunger 
is not

seating 
through 

dirt 
or 

a weak 
spring, 

oil will 
circulate 

round
the 

feed 
pump 

instead 
of passing 

the 
fabric 

filter 
in the 

crank-
case. 

Details 
of the 

springs 
used 

are 
given 

on 
page 

146. 
On

engines 
that 

have 
covered 

considerable 
mileage 

or 
the 

oil 
has

not 
been 

changed 
regularly, 

a worn 
centre-bearing 

will 
cause 

a

#
t

t

OIL 
PRESSURE

RELIEF 
VALVE

NOT 
TO

 
6E

Fic. 
5.—Or. 

Pressure. 
RELIEF 

VALVE,

No
Pressu

re
Record

ed

Check 
oil supply 

by disconnecting 
the 

oil-feed 
pipe 

on 
the

crankcase; 
allow 

oil 
to 

drain 
away 

until 
air 

bubbles 
are

excluded: 
recheck. 

If the 
position 

remains 
the 

same, 
remove

and 
dismantle 

feed 
pump 

for 
possible 

damage 
to the 

gears,
which 

can 
only 

happen 
by reason 

of foreign 
matter 

entering 
the

pump. 
Should 

the 
pump 

be normal, 
turn 

to the 
pressure-

relief 
valve, 

making 
sure 

the 
plunger 

is not 
jammed 

by foreign
matter. 

Ifthe 
ballin 

the 
non-return 

valve 
cannot 

move 
(when

the 
gauge 

is fitted), 
a nil 

recording 
will 

result. 
Cases 

are
known 

when 
springs 

used 
in the 

various 
valves 

have 
been

replaced 
incorrectly. 

If in doubt, 
or 

if the 
machine 

has 
had

previous 
owners, 

check, 
in view 

of the 
vital 

nature 
of this 

part
of the 

engine, 
all the 

springs 
for 

the 
valves 

in the 
lubrication

system. 
(See 

table 
of springs 

on 
page 

146.)
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VALVES 
USED 

IN 
LUBRICATION 

SYSTEM
Pressure-relief 

Valve 
,

Mounted 
close 

to oil-feed 
pump 

and 
housed 

in timing-side
half 

crankcase 
(engines 

up to No. 
9607). 

Engines 
after 

this
number 

have 
valve 

mounted 
in the face 

on the timing-gear
chest, 

exposed 
when 

the timing-gear 
cover 

is removed. 
The

spring 
for this valve 

is now 
captive 

on the plunger, 
earlier 

type
spring 

was 
loose 

and 
could 

be mislaid 
when 

refitting 
timing-

gear 
cover.

Crankcase 
Filter 

Blow-off 
Valve

This 
valve 

is an alloy 
plunger 

inserted 
in the transmission-

side 
end 

of the felt 
filter, 

retained 
by a spring, 

which 
abuts

against 
the non-return 

valve 
body. 

The 
object 

of this 
valve 

is
described 

on 
page’ 

11.

Non-return 
Valve

_ Mounted 
in the driving-side 

half 
of the crankcase 

and 
needs

6" attention 
other 

than 
to ensure 

that 
the ball 

is seating
#*properly. 

Should 
this 

valve 
be difficult 

to unscrew, 
take 

the
-* ~~ machine 

on the road, 
or run 

the engine, 
until 

the crankcase 
is

hot, 
when 

it should 
unscrew 

easily.
NoteIf the fibre 

washer 
is replaced, 

retighten 
the valve 

after 
the

machine 
has 

been 
used 

on the road 
for a short 

while, 
as the

fibre 
can 

shrink 
and 

cause 
a loose 

valve, 
with 

consequent 
oil

leakage. 
.

Oil-return-pump 
Bleed 

Valve
Should 

only 
be examined 

as part 
of a routine 

check 
if the

oil pick-up 
from 

the sump 
is poor.

Crankcase 
Pressure-release 

Valves

Whilst 
these 

valves 
are not incorporated 

in the actual 
oiling

system, 
the 

oiling 
system 

can 
be affected 

if these 
valves 

are
deranged. 

Early 
type 

release 
valve 

(machines 
up to 1951) 

was
a timed 

crankcase 
pressure-release 

valve, 
in the 

form 
of a

‘THE 
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cylindrical 
block, 

rotated 
by the inlet 

camshaft, 
with 

a.port
drilled 

in the block, 
to allow 

positive 
pressure, 

caused 
by piston

displacement 
(as the 

pistons 
descend), 

to escape 
into 

the
atmosphere 

via 
a rubber 

tube 
attached 

to a union 
on 

the
crankcase 

at one 
end, 

the other 
end 

being 
attached 

to a pipe
protruding 

from 
the 

oil tank.

If this valve 
is dismantled 

there 
is no special 

way 
for it to go

back. 
The 

only 
possible 

fault, 
which 

is very 
remote, 

is for the
block 

to seize 
in the ‘crankcase 

or for a kink 
to occur 

in the 
©

rubber 
tubing, 

which 
would 

restrict 
engine 

breathing, 
with 

a
risk 

of an oil discharge 
from 

the crankcase 
into 

the front 
chain-

15

13

1211

10

123456748
Fic. 

6.—ExpLopep 
View 

or Fevr 
Or. 

Ficrer 
in Datvine 

Sipe
CRANKCASE, 

:
1, Housing 

(part 
of crankcase) 

10. 
Circlip, 

retaining 
non-return

_ for oil felt 
filter. 

valve 
seat.

2. Seat, 
for oil felt 

filter. 
11, 

Seat, 
for non-return 

valve,
3. Felt 

fabric 
filter. 

12, 
Wire 

former, 
or support, 

for
4. Front 

chain 
case. 

— 
felt 

fabric 
filter, 

‘
5. Relief 

valve, 
for 

felt 
fabric 

13. 
Cap, 

for 
oil 

distributor
filter. 

housing.
6. Spring, 

for 
felt 

filter 
relief 

14. 
Cap, 

for release 
valve 

hous-
* 

valve. 
i

Bali, 
for 

non-return 
valve.

. Cap, 
for 

felt 
filter 

housing.
9. 

Spring, 
for 

non-return 
valve.

B
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case. 
On 

engines 
made 

from 
1952 

onwards 
the 

crankcase
pressure-release 

valve 
was 

transferred 
to the 

driving 
side 

of the
crankshaft, 

valve 
body 

also 
serves 

as a lock-nut 
for the 

engine
Shock~absorber 

spring 
on 

cam 
(Fig. 

8). 
This 

is a flap 
valve

using 
a steel 

diaphragm 
and 

a spring 
(see table 

of springs) 
to

release 
positive 

crankcase 
pressure 

into 
front 

chaincase. 
As a

result 
of trouble 

with 
the 

diaphragm 
breaking 

up, 
a heavier-

gauge 
material 

was 
introduced, 

the 
thickness 

of the 
new 

type
diaphragm 

is o-o10 
in., which 

should 
be checked 

if a replace-
ment 

is obtained 
from 

a dealer. 
For 

this 
valve 

to function
satisfactorily 

it is essential 
that 

the 
diaphragm 

is perfectly 
flat,

To 
examine, 

the 
valve 

should 
be removed 

from 
the 

crank-
shaft. 

When 
refitting 

the 
diaphragm 

hold 
the 

valve 
body

vertical 
with 

the 
large 

hole 
uppermost, 

when 
it can 

be ascer-
tained 

that 
the 

diaphragm 
is properly 

seated 
before 

the 
spring 

-
and 

retaining 
sleeve 

are 
fitted.

To 
check 

the 
valve 

after 
assembly, 

place 
the 

threaded 
end

between 
the 

lips, 
when 

it should 
be possible 

to blow 
out 

air
through 

the 
valve 

but 
not 

suck 
air 

inwards. 
If air 

can 
be

sucked 
in, then 

either 
the 

diaphragm 
or the 

seating 
in the 

body
is faulty. 

Engines 
made 

before 
1952 

can 
be altered 

to use 
the

latest 
type 

release 
valve 

by drilling 
a }

 in.-diameter 
hole

through 
the 

driving-side 
shaft 

of the 
crankshaft.

TRACING 
LUBRICATION 

TROUBLES

If the 
engine 

oil is changed 
regularly, 

with 
clean 

oil filters,
the 

possibility 
of any 

derangement 
in the 

oiling 
system 

is
extremely 

remote. 
The 

most 
common 

oiling 
trouble 

was
associated 

with 
engines 

before 
No. 

16939, 
due 

to 
oil 

dis-
charging 

from 
the 

crankcase 
into 

the 
front 

chaincase. 
This

trouble 
was 

brought 
about 

by placing 
the 

oil-drain 
hole 

in the
timing 

chest 
at a higher 

level 
than 

in previous 
models. 

This
allowed 

about 
13 02. 

of oil to accumulate 
in the 

timing 
chest.

When 
the 

machine 
is left 

stationary 
for a short 

while 
this 

oil
drains 

back 
into 

the 
sump, 

causing 
a temporary 

high 
level-of

oil in the 
crankcase; 

which 
is discharged 

into 
the 

chaincase,
until 

the 
crankcase 

is scavenged.
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In May 
1953 

a Service 
Bulletin, 

together 
with 

a blueprint,
was 

issued 
to all dealers 

to indicate 
the position 

of an additional
oil-drain 

hole 
to be drilled 

in the timing 
chest. 

This 
modifica~

tion 
can 

be effected 
without 

dismantling 
the 

engine, 
by

carrying 
out 

the following 
instructions 

and 
referring 

to Fig. 
9.

Proceed 
by removing 

the 
timing-gear 

cover. 
Mark 

off the
inner 

wall 
of the timing-gear 

chest, 
as shown 

in Fig. 
9, where

the hole 
has 

to be made 
(a centre 

punch 
should 

be used 
for the

drill 
to start 

easily). 
Using 

a #-in.-diameter 
drill, 

mounted
in an electric 

drill 
or brace, 

generously 
coat 

the 
flutes 

of the
drill 

with 
grease, 

and 
start 

to make 
the 

hole. 
Clean 

the 
drill

from 
time 

to time 
and 

re-grease 
to prevent 

metal 
chippings

falling 
into 

the 
crankcase. 

Replace 
cover 

and 
test 

machine.

Oil 
Seepage 

into 
Chaincase

On 
engines 

made 
from 

1952 
and 

where 
the 

oil modification
has 

been 
carried 

out, 
this 

fault 
can 

take 
place 

as a result 
of :

*(a) Broken 
or distorted 

diaphragm 
for the release 

valve.

(2) Abnormal 
crankcase 

pressure 
due 

to gas 
leakage

"past 
the piston 

rings, 
by reason 

of piston-ring 
wear

or 
worn 

cylinder 
bores.

If it is found 
that 

the release 
valve 

and 
cylinders 

are 
normal,

check 
the 

distance 
piece 

or sleeve 
behind 

the engine 
sprocket.

If the outside 
diameter 

of the distance 
piece 

or sleeve 
is plain,

change 
it for 

one 
that 

has 
scroll 

machined 
in the 

outside
diameter 

to stop 
oil from 

passing 
the 

sleeve. 
The 

sleeve 
is a

close 
fit in the crankcase, 

so care 
should 

be taken 
to ensure 

it is
inserted 

squarely 
to prevent 

damage 
to the crankcase. 

Apply
a little 

graphite 
to the outside 

diameter 
before 

fitting.

Oil 
Drains 

into 
Crankcase—Engine 

Stationary
If the machine 

has been 
left standing 

or stored 
for any 

great
length 

of time, 
oil can 

seep 
past 

the feed 
pump 

and 
accumulate

in the crankcase. 
‘To remedy, 

the sump 
should 

be drained 
in

preference 
to wasting 

energy 
by attempting 

to start 
the engine.

Should 
this 

fault 
develop 

when 
the machine 

has been 
stationary

fora 
short 

period, 
check 

the 
non-return 

valve 
at the 

end 
of



filter 
compartment 

in the 
crankcase 

for 
dirt 

under 
the 

ball

seati
ng.

In the 
case 

of a machine 
that 

has 
covered 

great 
mileage, 

the
fault 

may 
be due 

to wear 
in the 

spindle 
holes 

in the 
feed-pump

plate. 
The 

pump 
gears 

and 
shafts 

are 
hardened, 

the 
plates

being 
made 

from 
cast 

iron; 
remedy 

is to 
fit new 

parts 
as

Oil 
Shortage 

to O.H.V. 
Gear

Oil 
circulation 

has 
been 

described 
already 

and 
that 

section
should 

be read 
before 

dealing 
with 

this 
fault. 

‘To 
investigate,

first 
check 

the 
#-in. 

hole 
in the 

oil-distributor 
bush 

(see 
13,

Fig. 
6, for 

location) 
on 

engines 
made 

before 
1955.

If at any 
time 

the 
fibre 

washer 
for 

the 
cap 

covering 
the 

oil-
distributor 

bush 
is renewed, 

a thick 
washer 

of the 
normal 

size
must 

be used. 
A

 thin 
washer 

can 
cause 

the 
bush 

to seize 
by

end 
pressure.

If obstruction 
occurs 

in 
the 

oil 
passages 

drilled 
in 

the
cylinder-head, 

which 
are 

metered 
by a brass 

plug, 
squirt 

oil
down 

the 
holes 

drilled 
in the 

rocker 
post, 

after 
removing 

the
rocker 

spindles. 
Should 

it be necessary 
to remove 

these 
plugs,

which 
are 

a force 
fit, cut 

up very 
short 

pieces 
of wire 

or a spoke
slightly 

smaller 
in diameter 

than 
the 

hole 
in the 

rocker 
post.

Insert 
the 

short 
pieces 

of wire 
one 

by one 
down 

the 
hole,

leaving 
the 

last 
piece 

protruding 
about 

}
 in., 

now 
press 

down
the 

protruding 
wire 

with 
the 

end 
of a screwdriver 

or 
similar

tool, 
which 

will 
dislodge 

the 
plug. 

If the 
plug 

is difficult 
to

push 
out, 

gentle 
heat 

will 
facilitate 

removal. 
~~

Note 
.

Up 
to 

1954 
metering 

plugs 
used 

small 
flats, 

1954 
onward

have 
a small-diameter 

hole 
drilled 

in the 
centre 

of the 
plug.

Oil 
Fails 

to Return 
from 

the 
Sump

A
 fault 

of this 
kind 

is extremely 
rare, 

but 
cases 

are 
known

where 
this 

trouble 
has 

been 
caused 

by pieces 
of broken 

piston
rings 

being 
sucked 

up the 
return 

oil pipe, 
which 

is cast 
in the

crankcase. 
The 

shape 
of this 

pipe, 
with 

many 
bends, 

prevents
the 

use 
of wire 

to 
dislodge 

obstruction. 
Should 

the 
use 

of

.

e 
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compressed 
air 

be ineffective, 
an 

unorthodox 
but 

effective
method 

can be used 
to clear 

this oil passage. 
Insert 

at the top
end 

of the hole 
some 

}-in. 
diameter 

ball 
bearings 

until 
the hole

is full, 
then 

press 
on the top ball, 

which 
will 

move 
the obstruc-

tion 
a trifle, 

add 
more 

balls 
and 

repeat 
the 

process 
until 

the
broken 

ring 
or foreign 

matter 
falls 

out, 
when 

the balls 
inserted

will 
follow 

suit. 
-Fic. 

7.—-NON-RETURN 
VALVE.

Poor 
Scavenging 

from 
Sump

This 
is most 

likely 
due 

to an air leak 
between 

the 
paper

washer 
behind 

the return 
pump, 

the return-pump 
screws 

are
loose-or 

the pump 
has lost 

efficiency—due 
to end 

play 
between

the 
gears 

and 
the 

end 
plates. 

A choked 
felt 

filter 
in the 

oil
tank 

will produce 
a similar 

effect. 
If the 

pump 
has 

lost
efficiency, 

rubbing 
down 

the end 
plate 

on 
a surface 

plate 
will

reduce 
the 

end 
play.

Over-oiling 
on 

the 
Offside 

Cylinder
If an 

engine 
with 

a number 
below 

10797 
is affected, 

a
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modified
small

timin
g

pinio
n,

togeth
er

with
the

use
of

an
oil-

thrower
ring

,
can

be
fitted

as
a

cure.
The

origin
al

smail
timin

g
pinio

n
was

}§
in.

long
,

which
was

reduced
to

$3
in.

The
thrower

rin
g

or
contro

l
washer

is
o-21§

in.
thick

,
Part

To
work

efficien
tly,

the
cleara

nce
between

the
outside

diamete
r

of
the

contro
l

rin
g

and
the

apertu
re

in
the

crankcas
e

should
be

o-o02
in.

Part
No.

for
the

new
pinio

n,
which

is
now

a
standar

d
fitmen

t,
is

01620
9.

This
alterat

ion
also

help
s

to
reduce

valve-ge
ar

noise
by

prevent
ing

oil
draini

ng
rapid

ly
back

into
the

sump
.

Oi
l

wil
l

spi
ll

when
reach

ing
the

oil-hol
e

drain
leve

l.
Shoul

d
the

faul
t

occur
on

engin
es

with
the

new
arrangeme

nt
and

provid
ing

the
cylind

er
bore

and
pisto

n
ring

s
are

normal,
try

the
effect

of
using

high-ra
dial-

-pressure
piston

rin
gs.O

il
Enter

s
Dynam

o
Usuall

y
associated

with
engine

s
that

havea
hig

h
oil

level
in

the
timin

g
ches

t,
or

the
crankcase

release
valv

e
is

inoperat
ive.

_
A

faul
ty

oil
sea

l
on

the
dynam

o
shaf

t
can

cause
the

same
effec

t.
Oil

Discharge
from

Oil-tank
Vent

Pip
e

It
has

already
bee

n
explaine

d
that

about
20

oz.
of

oil
will

accumu
late

in
the

sump
after

the
machine

has
been

stationa
ry,

ae
by

drainag
e

from
the

timin
g

ches
t

and
other

parts
of

the
*“

engin
e.

-
Should

the
oil

tank
be

toppe
d

up,
under

such
circum-

"stance
s

it
will

be
clear

ly
understoo

d
that

when
the

engin
e

is
starte

d,
oil

will
return

from
the

sump
to

the
tank

ata
far

greate
r

rate
than

the
deliver

y
to

the
engine,

thus
overfil

ling
the

oil
tank

,
causi

ng
an

oil
dischar

ge
from

the
vent

pipe
.

Owner
s

are
advised

to
run

the
engin

e
for

a
short

whi
le

to
scavenge

the
sump

before
toppi

ng
up

the
oil

tank
to

the
recommende

d
level

.
In

machine
s

made
‘before

1950
that

were
affected

by
this

trouble.it
was

not
due

to
overfillin

g,
but

throu
gh

the
vent

pipe
bein

g
too

close
to

the
oil-return

spout
.

To
reme

dy
this

the
vent

pip
e

was
bent

away
from

the
return

spou
t

in
the

oil
tank.

No
te

Should
the

high-
and

low-level
transferson

theoil
tan

k
be

thegplve, 
then 

turn 
the rocker 

axle 
in aj
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obliterated, 
the 

high 
level 

is 5% in. from 
the 

bottom 
of the 

tank,

Cleaning 
Crankshaft 

Sludge 
Traps

To safeguard 
the makers’ 

interests, 
a recommendation 

was
made 

in the 
manual 

supplied 
with 

the 
machine, 

to clean 
the

sludge 
traps 

and 
crankshaft 

passages 
at 15,000 

miles. 
To do

this 
is a major 

operation, 
entailing 

completely 
dismantling 

the
engine. 

This 
may 

be necessary 
in cases 

where 
owners 

do not
change 

the 
oil regularly, 

and 
it is for 

this 
reason 

the 
recom-

mendation 
was 

made, 
but 

if the oil is changed 
regularly 

the
formation 

of sludge 
is very 

remote, 
particularly 

as most 
oils

today 
are 

of the 
detergent 

type. 
In consequence, 

this 
advice

can 
be disregarded 

if the 
engine 

is serviced 
as it should 

be.

O0.4.V. 
Rocker 

Adjustment

This 
adjustment 

can 
be 

effected 
withgut 

removing 
the

petrol 
tank. 

It should 
be explained 

that 
“due 

to the 
use 

of
quietening 

curves, 
which 

are 
small 

humps 
on 

each 
cam 

flank

just clear 
of the base 

circle 
of the cams 

and 
designed’ 

to close
“up slowly 

the 
push-rod 

clearance 
and 

prevent 
valve-pear 

noise,
it is essential 

that 
the 

engine 
is positioned 

so that 
the 

piston 
on

each cylindep 
on the top dead 

centre 
of the firing 

stroke 
when

the 
rockef4idjustment 

is made.

Obtain 
a

 set of feeler 
gauges, 

or a strip 
of sheet 

foil.o- -006 
i in,

thick, 
which 

is the 
normal 

rocker 
clearance. 

Remove 
inlet-

rocker 
cover 

first, 
close 

the 
throttle, 

to make 
it easier 

to turn
the 

engine 
over 

compression, 
slowly 

turn 
the 

engine 
in its

direction 
of rotation, 

until 
the 

inlet 
rocker 

goes 
down 

and

returns, 
which 

will be nearing 
the fop dead 

centre 
of the firing

stroke. 
Position 

the 
piston 

as detailed 
for setting 

ignition
- timing. 

With 
the engine 

in this 
position 

the 
rockers 

can 
be

adjusted 
by releasing 

slightly 
the 

self-locking 
lock-nut 

forthe
rocker-spindle 

clamp 
bolt 

(Fig. 
10) and 

sufficient 
to allow 

the
rocker 

spindle 
to be moved. 

With 
a screwdy#ver 

in the slot 
in

the 
rocker 

axle 
turn 

the 
axle 

to bring 
the 

rocker 
away 

from 
the

valye 
end. 

Lay 
the 

feeler 
gauge 

(0-006 
i
 

in. @ i -k) on the end 
of

fy
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the 
rocker 

just 
“nips” 

the 
feeler. 

Retighten 
the 

nut 
for 

the
clamp 

bolt, 
do 

not 
overtighten, 

then 
deal 

with 
the 

other

NoteShould 
the 

nut 
for the 

rocker-axle 
clamp 

bolt 
be unscrewed

to an unnecessary 
extent, 

the 
steel 

flat 
washer 

(3, Fig. 
10) can

fall 
out 

of position 
by reason 

of side 
movement 

caused 
by the

spring 
washer 

used 
in this 

assembly. 
Omission 

to reposition
these 

washers 
can 

cause 
damage 

to the 
rocker 

axle 
and 

possibly
the 

rocker-box 
pillar 

when 
the 

clamp 
nut 

is retightened.

Setting 
and 

Checking 
Ignition 

Timing
The 

magneto 
pinion 

is a taper 
fit on 

the 
armature 

shaft 
and

needs 
a special 

extractor 
tool 

(Part 
No. 

015273) 
to remove 

it.
A

 piece 
of rod 

or stiff 
spoke 

is also 
required 

to check 
the 

piston 
—

position. 
Before 

checking 
or 

resetting 
ignitidn 

timing-first 
_

ensure 
that 

the 
contact-breaker 

gap 
is correct, 

i.e., 
between 

(
ooro 

and 
o-o12z 

in. 
A feeler 

is attached 
to 

the 
contact-.

breaker 
spanner 

for 
this 

purpgse. 
To’ 

check 
the 

ignition:
setting, 

rotate 
engine 

until 
the 

piston 
is

 on top 
dead 

cagifwttof:
the 

compression 
stroke. 

With 
the 

sparking-plug 
reiiéved

from 
the 

off-side 
cylinder, 

introduce 
the 

rod or spoke 
down 

the
sparking-plug 

hole, 
rocking 

the 
engine 

slowly-backwards 
and

forwards, 
with 

the 
rod 

held 
as vertical 

as the 
hole 

will 
permit,

‘until 
top 

dead 
centre 

is found. 
Make 

a mark 
on the 

rod 
to

register 
with 

the 
seat 

for the 
sparking-plug 

hole, 
withdraw 

the
rod, 

then 
make 

a further 
mark 

3
 in. exactly 

higher 
up, 

which 
is

the 
correct 

ignition 
advance. 

.

Reinsert 
the 

rod, 
turn 

engine 
backwards 

slowly 
until 

the
highest 

of the two 
marks 

on the rod 
registers 

with 
the sparking-

plug 
seating 

in the 
cylinder-head. 

Set 
the-ignition-control

‘lever 
in the 

fully 
advanced 

position, 
when, 

if the timing 
is

correct, 
thé 

contact 
points 

should 
be just 

about 
to break, 

The
exact 

point 
of separation 

is best 
found 

by using 
a strip 

of
cigarette 

paper. 
between 

the points, 
when 

a light 
pull 

on 
the

paper 
will 

indicate 
the 

point 
of separation.

If it is necessary 
to retime 

the 
ignition, 

ygmove 
timing-gear

cover, 
release 

the armature 
nut securing 

thei on, which has
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a right-hand 
thread, 

screw 
the extractor 

into 
the pinion, 

when
by tightening 

the 
centre 

bolt 
for the 

extractor 
the pinion 

will
‘then 

be released. 
Unscrew 

the 
extractor 

and 
position 

the
engine 

as 
detailed 

for 
checking 

ignition, 
fully 

advance 
the

Making 
sure 

the engine 
does 

not 
move, 

turn 
the magneto 

in
a clockwise 

direction 
(looking 

at the contact-breaker 
end 

of the
magneto) 

until 
the 

fibre 
pad 

on 
the-breaker 

arm 
touches 

the
lower 

hump 
or cam 

in the cam 
ring. 

Place 
a piece 

of paper 
in

between 
the contact 

points, 
turn 

the magneto 
until 

with 
a light

pull 
the 

paper 
can 

be moved; 
push 

the 
magneto 

pinion 
on

the 
armature 

shaft, 
lightly 

tighten 
the 

fixing 
nut. 

In view 
of

the 
importance 

of this 
setting 

it is advisable 
to recheck 

the
setting,{then 

firmly 
tighten 

the 
armature-shaft 

nut. 
Clean

Fic. 
10+~THe 

Components 
or 

THE 
O.H.V. 

Rocker 
Gear.

1, Plain 
washer. 

7. Valve 
spring 

cap.
2. Spring 

washer. 
8. ‘Clamping 

bolt 
nut.

3, Plain 
washer. 

9. Clamping 
bolt 

washer.
4o-Rocker. 

10. 
Clamping 

bolt.
“§. Cylinder 

head. 
rr. 

Cutaway:on 
rocker 

spindle.
6. Rocker 

clearance 
(croghgin.). 

12, Eccenttié 
tocker spindle.

as
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faces 
on 

crankcase, 
also 

the 
timing-gear 

cover, 
apply 

a
 little

Wellseal, 
allow 

the jointing 
compound 

to become 
tacky 

before
refitting 

cover.
NoteThe 

high-tension 
cable 

for the 
off-side 

cylinder 
is connected

to the 
brush 

holder 
at the 

rear 
of the 

magneto. 
It may 

so
happen 

there 
is a slight 

variation 
in the 

contact-point 
gap 

for
each 

cylinder. 
‘This 

is of no 
serious 

consequence, 
providing

the 
exact 

point 
of separation 

for each 
cylinder 

is identical. 
If

there 
is a variation, 

the 
cam 

ring 
should 

be exchanged 
by a

Lucas 
Service 

Depot.

Removing 
Timing 

Gears

To 
take 

out 
all the 

timing-gear 
pinions, 

2 bridge-type
' extractor, 

Part 
No. 

01§3'74, 
and 

an extractor 
for the magneto

pinion, 
Part 

No. 
015273, 

will 
be necessary. 

Start 
by removing

the timing-gear 
cover, 

with 
care 

not 
to lose 

the plunger 
for the

relief 
valve 

if fitted, 
also 

the pump 
plate. 

Before 
attempting

to remove 
any 

one 
pinion, 

unscrew 
all the nuts 

for the pinions,
noting 

the 
camshaft 

nuts 
are 

left-hand 
thread. 

oo,
With 

both 
camshaft 

muts 
removed, 

the 
bridge 

extractor
should 

be applied 
by screwing 

into 
the 

pinion 
the 

two 
outside

bolts, 
then 

screw 
inthe 

centre 
bolt 

for the extractor, 
which 

will
draw 

the piniori 
off its shaft. 

The 
intermediate 

pinion 
can 

be
withdrawn 

by hand 
without 

a special 
tool. 

Deal 
with 

the
magneto 

pinion 
as described 

in timing 
the ignition 

on page 
25.

The 
extractor 

for the 
magneto 

pinion 
is also 

used 
for 

the
small 

timing-gear 
pinion, 

which 
can 

be left 
in position 

if the
crankshaft 

is to be removed, 
as the pinion 

will 
pass 

through 
the

aperture 
in the timing-half 

crankcase. 
If this 

pinion 
has to be

removed 
apply 

the 
extractor 

on 
the 

thread 
provided. 

To
remove 

the 
dynamo 

pinion 
this 

instrument 
should 

be removed
with 

the pinion 
on it, when 

it is a simple 
operation 

to remove 
it

from 
the armature 

shaft 
by using 

a claw-type 
extractor.

Replacing 
Timing-gear 

Pinions

Carefully 
wash 

all the pinions, 
making 

sure 
dirt 

or foreign
matter 

is not 
lodged 

in the 
teeth. 

One 
tooth 

on 
the 

small

i. cna
eee ee

ge em ot
NST apts 2

Spy he ne
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pinion 
is marked 

with 
a centre-punch 

dot, the intermediate
Pinion 

is marked 
likewise 

with 
a dot at the bottom 

of a tooth
gap. 

With 
these 

two 
marks 

set to register, 
a study 

of Fig. x
will indicate 

the assembly 
of the camshaft 

Pinion, 
which 

has
fwo 

centre-punch 
dots 

that 
register 

with 
two 

similar 
dots 

on
the intermediate 

pinion. 
With 

the Pinions 
correctly 

meshed
the valve 

timing 
should 

be correct, 
.

The magneto 
and dynamo 

pinions 
are not marked. 

Pinion
fixing 

nuts 
should 

be finally 
tightened 

when 
all the pinions 

are
assembled.

Valve 
Timing

If it is desired 
to check 

the actual 
position 

where 
the valves

open 
and 

close 
a timing 

disc 
made 

from 
Ivorine 

will 
be

required. 
This 

can 
be obtained 

from 
the 

makers 
of the

machine. 
To ensure 

accuracy 
it is recommended 

that 
this

disc is attached 
to a steel 

disc of the same 
diameter 

with 
a hole

in the centre 
to take 

the fixing 
bolt. 

The 
engine 

‘can then 
be

rotated, 
a minute 

amount 
at a time, 

to determine 
the exact

points 
of opening 

and 
closing 

of the valves.
A pointer 

must 
be made 

from 
an old spoke 

or stiff 
piece 

of
wire 

with 
a loop 

at one 
end to anchor 

the pointer 
to one 

of the
crankcase 

bolts 
each 

side of the near-side 
cylinder. 

The 
other

end of the pointer 
should 

be bent 
at a right 

angle 
about 

midway
between 

the crankcase 
or at twelve 

o’clock 
to the crankcase

medallion. 
- 

:

Remove 
the near-side 

rocker 
covers 

for the inlet 
and exhaust

valves, 
take 

out both 
sparking-plugs 

and position 
the engine 

as
recommended 

for timing 
the 

ignition. 
Remove 

the 
outer

portion 
of the front 

chaincase, 
take 

out the crankcase-release 
or

shock-absorber 
bolt, 

whichever 
is fitted. 

Now 
secure 

the
timing 

disc with 
the zero 

marking 
to register 

with 
the pointer

(which 
should 

have a fine point 
if a thick 

wire 
is used).

With 
a bar through 

the sparking-plug 
hole, 

rock the engine
backwards 

and 
forwards 

until 
the exact 

top dead 
centre 

is
reached. 

Bend 
the pointer 

end 
to register 

exactly 
with 

the
zero 

mark 
on the timing 

disc. 
As quietening 

curves‘are 
used

on all cam 
flanks, 

the rocker 
clearance 

should 
be O012 

in.
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This 
tool 

is recommended 
where 

the 
utilisation 

justifies 
the 

expense,

Some 
owners 

may 
find 

it difficult 
to reproduce 

the 
average

valve-timing 
figures 

the 
makers 

recommend, 
due 

to the 
use 

of a
eeler 

to find 
the 

point 
of opening 

and 
closing 

of the 
valves. 

~
The 

checking 
clearance 

is o-o12 
in., 

as 
already 

explained:
Supposing 

a feeler 
o-005 

in. 
thick 

is used, 
then 

the 
checking

clearance 
is reduced 

to 
0-007 

in. 
Consequently 

the 
rocker

clearance 
should 

be increased 
by the thickness 

of the 
feeler 

©
used.

ii
|{

Release 
the 

rocker 
clamp-bolt 

nuts 
as described 

for 
setting

rocker 
clearance, 

using 
the 

feeler 
placed 

between 
the 

valve 
end:

and 
the 

rocker 
arm. 

Set 
to checking 

clearance, 
then 

deal 
with

the 
inlet 

valve 
first 

(which 
is the 

most 
important 

setting) 
by

holding 
the 

feeler 
in the 

left 
hand, 

slowly 
rotating 

the 
engine

with 
the 

timing 
disc 

(if a steel 
disc 

is also 
used, 

if not, 
remove

the timing-gear 
cover 

and 
use 

a spanner 
on the small 

timing-
pinion 

nut), 
rotate 

the 
engine 

and 
immediately 

the 
feeler 

is
nipped 

by the 
rocker 

read‘off 
the 

figure 
on 

the 
dial 

plate 
and

record 
it. 

Continue 
to find 

the 
valve-closing 

position 
in the 

_
same 

way, 
when 

the exhaust-valve 
timing 

can 
also 

be checked:
if desired. 

. 
-

If the 
timing 

is correct 
on 

one 
cylinder 

there 
is no 

need 
to’

check 
the 

other, 
as a single-piece 

camshaft 
is used. 

Reset 
the.

rockers 
to running 

clearance, 
remove 

timing 
disc, 

re fitchain-
case 

cover. 
It must 

be stressed 
that 

if any 
degree 

of d¢curacy
is to be obtained 

then 
the 

work 
must 

be carefully 
executed.:

A
 slight 

variation 
from 

the 
makers’ 

timing 
to the 

extent 
of a:

few 
degrees 

will 
have 

no 
adverse 

effect 
on 

performance.

Valve-timing 
figures 

quoted 
are 

mean 
readings 

taken 
from 

a
numberof 

engines.

A more 
accurate 

method 
is to use 

a dial gauge 
(Fig. 

12)
mounted 

on 
the 

cylinder-head 
with 

the 
pointer 

against 
the.

valve-spring 
collar 

and 
take 

a reading 
with 

the valve 
o-oo1 

in,|
off 

its 
seat.

Note 
.

If the 
valve 

timing 
on 

an 
old 

engine 
is at 

considerable
variance 

with 
the 

makers’ 
figures, 

the 
cam 

followers 
may 

be.
worn, 

_

Decarbonising 
the 

Engine

Ownets 
often 

ask 
at what 

mileage 
should 

the 
engine 

be
decarbonised 

;
 

the 
answer 

is that 
there 

is no 
fixed 

or 
known

mileage 
when 

this should 
be carried 

out. 
With 

the advent 
of

premium 
grades 

of fuel, 
detonation 

or 
“‘ pinking 

” is not 
so

prevalent 
as in the 

days 
of Pool 

petrol. 
Consequently, 

if the
performance 

and 
petrol 

consumption 
has 

not 
deteriorated 

itis
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reasonable 
to 

assume 
that 

the 
internal 

condition 
of the 

com-

bustion 
chambers 

is normal. 
One 

risk 
in covering 

consider-
able 

mileage 
(e.g., 

more 
than 

10,000) 
without 

examining 
the

combustion 
chambers 

is that 
the 

exhaust 
valves 

and 
the

seatings 
in the 

cylinder-head 
may 

become 
damaged, 

due 
to a

lead 
separation 

from 
some 

fuels.
If an 

exhaust 
valve 

is held 
off its seating 

by a lead 
deposit 

or
by insufficient 

rocker 
clearance, 

the 
flame, 

on 
combustion, 

will
act 

as 
a blow 

torch, 
forcing 

itself 
through 

the 
minute 

space
between 

the 
valve 

head 
and 

its seating, 
thus 

burning 
the 

valve.
It must 

be realised 
that 

heat 
collected 

in
 the 

valve 
head 

can

be dissipated 
only 

by contact 
between 

the 
valve 

and 
its seating.

Therefore 
a check 

on 
the 

compression 
should 

be made 
from

time 
to time 

if large mileage 
between 

decarbonisation 
is made.

To 
test 

compression, 
it is essential 

to fully 
open 

the 
throttle 

to
charge 

the 
cylinder. 

If the 
valve 

is damaged 
and 

the 
silencer

is removed, 
the 

ear 
placed 

close 
to 

the 
exhaust 

pipe 
exit, 

a
hissing 

noise 
should 

be 
heard 

when 
the 

engine 
is turned

against 
compression. 

In such 
a case 

the 
cylinder-head 

should
be removed 

as 
soon 

as 
it is conveniently-possible.

To 
decarbonise, 

have 
available 

a gasket 
set, 

some 
fine

grinding 
paste, 

a small 
quantity 

of clean 
rag, 

a small 
flat 

tin and
a clean 

paint-brush. 
A

 valve-spring 
compressor 

will 
facilitate

valve 
removal, 

alternatively, 
a small 

block 
of wood 

about 
2 in.

cube 
can 

be used 
for this 

purpose.
Proceed 

by removing 
petrol 

tank 
(it may 

be necessary 
to lift

the 
Twin 

seat). 
Take 

away 
both 

exhaust 
pipes 

and 
silencers

in one 
piece. 

Do 
not 

rock 
exhaust 

pipes 
to 

and 
fro, 

which
may 

close 
in the 

end 
of the 

pipes 
and 

cause 
gas 

leakage 
when

refitted. 
A

 little 
paraffin 

squirted 
on 

to the 
exhaust 

pipe 
will

assist 
easy 

removal. 
-Hang 

the 
pipes 

up 
on 

a rope 
or 

piete 
of

string 
in the 

garage 
to 

prevent 
damage 

and 
scratching 

‘the
chrome 

if left 
lying 

on 
the 

floor.
Remove 

the-carburetter, 
wrap 

a piece 
of rag 

round 
the 

slide,
tie slide 

to the 
top frame 

tube 
to avoid 

damage. 
Take 

away
the 

manifold, 
mark 

it for 
refitting 

in same 
position 

as 
it came

off, 
remove 

cylinder-head 
steady. 

Remove 
sparking-plugs,

and 
if petrol 

is to be splashed 
about 

for 
cleaning, 

place 
the

high-tension 
terminals 

against 
the 

frame.
c
 

.
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Take 
off 

rocker 
covers, 

then 
with 

the 
use 

of a suitable 
box

spanner 
the 

cylinder-heads 
can 

be 
removed. 

If difficulty
occurs 

in separating 
the 

head 
from 

the 
barrel, 

this 
is a two-

handed 
job, 

help 
by a second 

person 
to hold 

down 
the 

cylinder
barrel.- 

Using 
a short 

piece 
of wood 

under 
the 

thickest 
part 

of
the 

exhaust 
port, 

a sharp 
tap 

with 
a hammer 

on 
the 

free 
end 

of
the 

wood 
should 

part 
the 

head 
from 

the 
barrel. 

If the 
barrel

is allowed 
to go up, 

the 
piston 

rings 
might 

“ pop 
out”, 

and
- when 

the 
cylinder 

falls 
the 

rings 
can 

break 
and 

may 
fall 

into 
the

If the 
prime 

object 
in removing 

the 
cylinder-heads 

is to
clean 

the 
combustion 

chamber 
(sphere 

of the 
cylinder-head),

also 
the 

piston 
crown, 

the 
condition 

of the 
valve 

seatings 
can 

be
checked 

by filling 
the exhaust 

and inlet 
ports 

alternatively 
with

petrol, 
with 

the 
port'uppermost 

for a short 
time. 

If the 
petrol

does 
not 

leak 
past 

the 
valves 

the 
seating 

is in good 
order.

This 
check 

should 
also 

be carried 
out 

after 
valve 

grinding 
to

prove 
that 

the 
seatings 

will 
be gas 

tight. 
This 

method 
is used

in preparing 
racing 

engines. 
,

If the 
valves 

are 
to be removed 

it is best 
to remove 

all carbon
deposit 

from 
the 

cylinder-head 
before 

the 
valves 

are 
extracted.

This 
action 

will 
prevent 

carbon 
entering 

the 
ports; 

which 
is not

easy 
to dislodge 

unless 
compfessed 

air is available. 
When 

the
valves 

are 
out 

the 
small 

amount 
of carbon 

close 
to 

the 
valve

seats 
can 

be scraped 
away.

If the piston 
crowns 

are 
to be cleaned 

without 
disturbing 

the
cylinder 

barrels, 
use 

a sharp-edged 
tool 

like 
a 6-in. 

steel 
rule.

When 
the 

piston 
crowns 

are 
cleaned, 

particles 
of carbon 

will

Ft

become 
lodged 

in the cylinder 
bore 

and 
on the edge 

of the top ,

ring.An 
easy 

and 
effective 

method 
of removing 

this 
carbon 

is to
turn 

the 
engine 

until 
the 

piston 
is about 

4
 in. down 

the 
stroke.

Press 
a little 

grease 
in the 

recess 
formed 

between 
the 

top 
land

of the piston 
and 

the barrel. 
Turn 

the engine 
again until 

the
‘piston 

passes 
the top dead 

centre 
and 

‘down 
again 

about 
1 in.

This 
will 

leave 
a ring 

of grease 
in the 

cylinder 
bore 

with 
carbon

chippings 
adhering 

to it, which 
can 

easily 
be removed. 

Re-
péat 

this 
process, 

thus 
making 

sure 
all traces 

of carbon 
have

been 
removed. 

.

ates
Z

Remov
ing

Valve
s

not
availab

le
obtai

n
a

bloc
k

of
wood

as
previo

usly
describ

ed,

which 
should 

be 
placed 

on 
a bench 

to 
prevent 

the 
valves

pressing 
the 

springs. 
Whilst 

this 
pressure 

is retained 
the

collets 
can 

be taken 
away 

from 
the 

valve 
stem. 

Fig. 
11 

shows

possib
ility

of
the

valve
seizi

ng
in

the
guid

e
or

causi
ng

pre
-

mature
wear.

The
use

of
emer

y
cloth

on
the

stems
shoul

d
be

it
up

and
dow

n
the

valve
stem

,
not

across.
:

Vaive
Grind

ing
.

be
used

on
the

end
of

the
valve

to
grin

d
it.

Usua
lly,

slig
ht

purpose, 
which 

is‘usually 
available 

in most 
service 

stations.
After 

applying 
grinding 

paste 
to 

the 
valve 

seat, 
wipe 

the

valve 
stem, 

then 
with 

a light 
pull 

on 
the 

valve, 
rotate 

it back-

its
seati

ng
occasio

nally
unti

l
the

grind
ing

past
e

ceases
to

“bite
”.

Tak
e

the
valve

out
,

wash
it

in
petr

ol,
also

the
seat

in

both
seatings,

furth
er

grindingis
not

necessary.

¥
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If one 
cylinder-head 

is dealt 
with 

at a time, 
the 

valves 
cannot

be 
incorrectly 

fitted, 
as 

the 
valve-stem 

diameters 
are 

of two
sizes. 

Before 
assembling 

the 
valves, 

pass 
a piece 

of fluff-
proof 

rag 
through 

each 
valve 

guide, 
squirt 

petrol 
through 

hole
drilled 

in the 
guide. 

At this 
stage 

the 
metered 

oil-ways 
in the

cylinder 
can 

also 
be checked, 

by squirting 
petrol 

down 
the 

hole
drilled 

in the 
rocker 

pillar, 
or post,

Replacing 
the 

Valves

Oil 
the 

valve 
stem 

and 
guide 

with 
clean 

oil, put 
the 

springs
over 

the 
stem 

with 
the 

bottom 
valve-spring 

seat, 
wide 

edge
downwards 

(if this 
is reversed 

the 
springs 

will 
close 

up solid
when 

the 
valve 

is at full 
lift, 

causing 
wear 

on 
the 

cam 
followers

or 
on 

other 
parts 

of the 
valve 

gear). 
Fit 

the 
valve 

collar,
repeat 

the 
process 

described 
for 

dismantling 
if a compressor

tool 
is not 

available. 
When 

assembled, 
give 

the 
end 

of the
valve 

a light 
blow 

with 
a hammer 

to “‘ jerk 
” the 

collets 
home,

the 
valve 

must 
be free 

to move 
when 

this 
is carried 

out.

Removing 
Valve 

Guides

All valve 
guides 

are 
made 

from 
chilled 

cast 
iron, 

and 
they 

are
somewhat 

hard 
and 

brittle. 
As they 

are 
positively 

lubricated,
and 

having 
chromed 

valve 
stems, 

they 
usually 

have 
a very 

long
life. 

These 
guides, 

located 
by a circlip, 

are 
a force 

fit in the
cylinder-head, 

Should 
it be necessary 

to remove 
or replace

the 
guides, 

the 
cylinder-head 

must 
be 

heated 
by applying

gentle 
heat, 

when 
the 

guide 
can 

be tapped 
upwards 

from 
the

port 
in the 

cylinder-head 
in order 

that 
the 

circlip 
can 

be
removed. 

.
A

 tool 
with 

a sharp 
point, 

like 
a knitting-needle, 

is required
to prise 

the 
circlip 

out 
of its groove. 

Clean 
the 

exposed 
part

of the guide 
with 

emery 
cloth 

to remove 
any 

burnt 
oil or carbon,

-jfeheat 
the 

head, 
when 

the 
guide 

can 
be tapped 

downwards 
out

‘Sis the port. 
ak

Replacing 
Valve 

Guides 
»

To ensure 
the guide 

will start 
squarely 

when 
refitted, 

itis a
good 

plan 
to pass 

the valve 
through 

the hole 
in the cylinder-

snr WN ppt a as
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head, 
where 

the 
guide 

is fitted. 
Holding 

the 
valve 

head 
on 

its
seating, 

pass 
the 

guide 
over 

the 
valve 

stem 
and 

press 
down 

the
guide, 

now 
located 

by the 
valve 

itself. 
The 

cylinder-head
must 

also 
be heated 

when 
the guides 

are 
replaced. 

The 
circlip

can 
be fitted 

to thé guide 
before 

it is replaced, 
when 

the 
guide

can 
be tapped 

down 
until 

the 
circlip 

rests 
on the 

guide 
boss.

aS
e

ie
Pele

Fic, 
13.—Rorarine 

Assema.y 
or 

THE 
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‘The 

outer 
races 

of the 
roller 

bearings 
are 

peened 
into 

the 
crankcase.

Replacing 
the 

Rockers

Every 
moving 

part 
of the 

engine 
must 

be cleaned 
and 

oiled
before 

replacement. 
Pass 

a clean 
piece 

of non-fluffy 
rag
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through 
all 

the 
rocker 

bushes, 
then 

apply 
clean 

oil 
to 

the
bushes 

in
 preparation 

for 
assembly. 

Pass 
the 

rocker 
just

through 
the 

rocker 
pillar, 

place 
over 

the 
end 

a plain 
steel

washer. 
Offer 

up 
the 

rocker, 
move 

the 
spindle 

towards 
the

opposite 
end 

of the 
pillar, 

fit another 
plain 

steel 
and 

spring

A
 piece 

of spoke 
is useful 

to “ juggle 
” the 

third 
washer 

into
position. 

Failure 
to 

correctly 
locate 

this 
washer 

can 
cause

damage 
to the rocker 

spindle 
and 

the 
pillar 

on 
the 

cylinder-

hea
d.Ensure 

the 
clamp 

bolt 
is located 

correctly, 
tighten 

self-
locking 

nut 
lightly 

to allow 
rockers 

to move 
for 

adjustment.
Rockers 

illustrated 
in Fig. 

10 
have 

a groove 
machined 

in top
of each 

rocker, 
used 

on 
1955 

models 
onward. 

Set 
rockers 

to
running 

clearance.

With 
cylinder-heads 

removed, 
take 

out 
the 

push-rods, 
label

them 
for 

position, 
turn 

engine 
till 

the 
pistons 

are 
on 

top 
of the

stroke, 
lift 

the 
barrel 

sufficiently 
high 

enough 
to enable 

a piece
of clean 

rag 
to be used 

to fill 
the 

throat 
of the 

crankcase 
as 

a
precaution 

against 
a

 broken 
piston 

ring 
dropping 

down 
into 

the
crankcase. 

The 
engine 

can 
then 

be turned 
again 

sufficiently
to allow 

the 
cylinder 

barrel 
to be lifted 

away.
Before 

the 
cylinders 

are 
replaced, 

new 
base 

gaskets 
should

be 
used, 

which 
should 

be 
stuck 

on 
the 

cylinder 
base 

after
applying 

a little 
Wellseal 

on 
the 

cylinder 
face 

to hold 
the 

gasket
in 

position. 
Ensure 

push-rods 
are 

refitted 
in 

the 
order

Removing 
the 

Pistons

Using 
the 

special 
circlip 

pliers 
supplied 

in the 
tool-kit, 

take
out 

the 
circlip, 

using 
a rotary 

motion, 
then 

place 
it in a safe

place. 
On 

some 
engines 

the 
gudgeon-pin 

is a close 
fit in the

piston 
bosses, 

in which 
case 

heat 
will 

be necessary 
to expand

the 
piston 

before 
the 

gudgeon-pin 
can 

be removed. 
Boiling

water 
in a bucket, 

with 
pieces 

of rag 
immersed 

in the 
water 

and
applied 

to the 
piston 

crown—in 
relays—will 

heat 
the 

piston

sufficiently 
to 

expand 
it, when 

the 
gudgeon-pin 

can 
be

extracted. 
Carbon 

formed 
on 

the 
piston 

crown 
can 

be scraped
off 

with 
a 6-in. 

steel 
rule, 

without 
damage 

to the 
piston.

A
 clean 

piece 
of rag 

round 
the 

piston 
rings 

and 
skirt 

will
prevent 

carbon 
entering 

the 
piston-ring 

grooves. 
Do 

not 
take

off 
the 

piston 
rings, 

unless 
absolutely 

necessary. 
Distortion

must 
inevitably 

occur 
when 

the 
rings 

are 
opened 

out 
for

removal, 
and 

it will 
take 

some 
time 

before 
they 

settle 
down

again. 
If the 

rings 
have 

to be removed, 
use 

care 
to avoid

expanding 
the 

rings 
unnecessarily. 

Using 
both 

thumbs 
in the

ring 
slot, 

the 
ring 

can 
be opened 

to permit 
it to just 

come 
out 

of
its groove. 

"The 
use 

of a penknife 
or similar 

tool 
is too 

drastic.
A

 chromed 
compression 

ring 
in the 

top 
ring 

groove 
has 

been
used 

by the 
makers 

of the 
machine 

since 
1952, 

which 
un-

doubtedly 
reduces 

cylinder-bore 
wear. 

If expense 
is of no

consideration 
two 

chromed 
rings 

can 
be used, 

which 
will 

have
a further 

beneficial 
effect. 

Piston 
rings 

of this 
typehave 

a
slightly 

chamfered 
surface 

which 
makes 

contact 
with 

the
cylinder. 

When 
new, 

these 
rings 

have 
the 

word 
“ TOP”

etched 
on 

one 
side 

of the 
ring, 

for 
correct 

location. 
With 

use
the 

etching 
disappears 

after 
large 

mileage. 
,

The 
correct 

position 
for assembly 

can 
then 

be identified 
by

a brightness 
on 

the 
surface 

face. 
The 

bright 
edge 

is the 
lower

one. 
With 

prolonged 
wear 

the 
ring 

surface 
becomes 

uniform,
in which 

case 
correct 

location 
is unnecessary.

The 
split-skirt 

wire-wound 
pistons 

used 
in these 

engines 
are

made 
to very 

close 
limits, 

the 
normal 

clearance 
when 

new 
is

o-0009 
in. only. 

Therefore 
handle 

these 
pistons 

carefully, 
for

distortion 
of the 

piston 
skirt 

can 
create 

piston 
slap. 

Full
contact 

between 
the 

piston 
skirt 

and 
the 

cylinder 
wall 

is not
intended. 

The 
pistons 

are 
taper 

and 
oval 

ground, 
making

contact 
only 

on 
the 

thrust 
side 

of the 
skirt 

(slotted 
side), 

also

the pressure 
side 

(opposite 
to the slot). 

Discoloration 
on the

skirt 
below 

the 
gudgeon-pin 

bosses 
“does 

not 
indicate 

gas
leakage 

or 
a distorted 

piston.

Fitting 
New 

Piston 
Rings

If replacement 
rings 

are 
supplied 

by the makers 
the 

ring 
gap

is allowed 
for 

in the 
process 

of manufacture. 
Suggested 

ring
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gap
is

0-003-0-005
in.

for
each

inch
in

cylinder-b
ore

size.
It

is
essentia

l
that

all
traces

of
carbon

are
remove

d
from

the
rin

g
grooves

in
the

piston
s

before
new

ones
are

used.
The

dange
r

lies
with

a
carbon

formatio
n

in
the

two
corners

in
the

rin
g

slot.
A

broken
piec

e
of

pisto
n

ring
will

serve
as

a‘tool
for

cleanin
g

the
ring

grooves.
Other

than
correct

assemb
ly

of
the

chrome-
type

rings
,

it
is

simp
ly

a
matter

of
avoidin

g
over-expan

ding
the

ring
s

when
fitted

to
the

pisto
ns.

Make
sure

the
pisto

n
and

ring
s

are
perfec

tly
clean

,
petr

ol
for

cleaningis
preferable

to
paraffin

(which
collect

s
dus

t)
for

this
process

.
App

ly
oilin

the
gudgeon

-pin
boss

i
procedu

re
for

refittin
g

the
piston

s
as

descritfpd
’for

remova
l.

Make
absolut

ely
certain

the
circli

p
is

corre
ttly

in
positio

n
before

replac
ing

the
cylind

er
barr

el.
ey

Replac
ing

Cylind
er

Barrels
.

Thoroughly
clean

the
crankc

ase
face

;
make

sure
there

are
no

broken
portion

s
of

the
base

washer’
réun

d
the

holding-do
wn

studs.
A

new
base-washe

r
stuck

to
the

cylind
er

has
alread

y
been

fitted
,

now
app

ly
some

clean
oil

on
the

piston
s,

pass
some

clean
fluff-pro

of
rag

throug
h

the
cylind

er
and

then
oil.

At
thi

s
stage

the
throat

of
the

crankcase
should

be
filled

with
rag

to
safeguard

against
piston-ring

breaka
ge

during
the

process
of

The
cylind

er
can

now
be

offered
up

by
closin

g
in

the
top

ring
with

the
finger

s
of

the
left

hand,
then

plac
e

the
cylinde

r
over

the
pisto

n.
Watch

carefully
that

the
ring

enters
the

cylind
er

;
continue

the
process

until
the

cylinderis
past

the
ring

s.
Holding

the
cylinder

with
the

right
hand,

take
out

the
rag

in
the

crankcas
e,

then
plac

e
the

cylind
er

in
positio

n.
Deal

with
the

other
cylind

er
in

a
simila

r
manner.©

Replacin
g

Cylinder-hea
ds

.
.

Clean
the

push-rods
,

app
ly

oil
to

both
ends,

insert
them

down
the

push-ro
d

tunnels
in

former
positio

n.
Usual

ly,
when

the
cylinder-he

ads
are

removed
the

gaske
t

will
adhere

to
the

cylind
er

barrel
.

If
the

y
are

even
slight

ly
damag

ed
repla

ce
them

.
to

avoid
subsequ

ent
attention

.
Rotate

engin
e

until
it

is

Sporssd atta

nome
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on 
the 

top 
dead 

centre 
of the firing 

stroke. 
Offer 

up 
the 

head,
locating 

the 
rockers 

in 
the 

top 
cups, 

place 
the 

head 
into

cylinder, 
also 

the 
cylinder 

holding-down 
studs, 

it is possible
for 

a bias 
to occur 

between 
the 

manifold 
and 

both 
cylinder-

heads 
if the 

cylinder-head 
nuts 

are 
fully 

tightened. 
This 

can

manifold 
is refitted. 

Machines 
made 

for 
the 

1953 
season 

used
a Hycar 

ring 
in a recess 

machined 
in the 

manifold. 
This 

was
introduced 

to 
cure 

a
 permanent 

air 
leak 

caused 
by the 

car-

burette
r

flan
ge

bend
ing.

type 
for 

a sum 
of §s. 

plus 
postage. 

Check 
the 

faces 
of the

manifold 
for 

bruises 
or 

similar 
damage, 

correct 
b

y rubbing:
down 

these 
faces 

until 
they 

are 
perfectly 

flat, 
with 

a sheet 
of

emery 
cloth 

placed 
on 

a pane 
of glass. 

Fit 
the 

paper 
gaskets,

descri
bed.

down 
the 

valves, 
push-rods 

and 
rockers, 

before 
the 

rocker
covers 

and 
petrol 

tank 
are 

refitted. 
A

 small 
tin 

for 
fuel, 

with 
a

this 
purpose. 

I
t
 is attached 

to the 
petrol-tank 

frame 
rail. 

-" °

against 
a soft 

gasket, 
it is easy 

to overtighten 
these 

bolts 
and

cause 
breakage. 

Overtightening 
can 

be avoided 
by intelligent

made 
from 

1953 
onwards 

use 
Allen 

screws 
of larger 

diameter

to
preve

nt
breaka

ge.

on 
the 

flange, 
hold 

up to the 
light, 

if flange 
is bent 

or buckled 
it
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flat. 
A gasket 

is not 
used 

when 
the 

Hycar 
ring 

is fitted.
Refit 

the 
steady 

stay. 
Exhaust 

pipes 
should 

be 
cleaned

underneath 
and 

polished 
before 

refitting.
NoteA

 word 
about 

chromium 
plating 

is desirable 
here. 

It is a
common 

assumption 
that 

chromium 
plating 

is impervious 
to

rust, 
which 

is not 
correct. 

‘This 
finish, 

apart 
from 

appearance,
is used 

because 
it is less 

susceptible 
to rust 

than 
most 

elec-
trically 

deposited 
metals. 

Parts 
finished 

in this 
way 

must 
be

cleaned 
frequently 

if the 
finish 

is to be preserved. 
Without

such 
attention 

a salt 
deposit 

will 
occur 

which 
if not 

removed
promptly 

by cleaning 
will 

deteriorate 
the 

finish.

Replacing 
the 

Sparking-plugs
’ As alloy 

cylinder-heads 
are 

used, 
it is most 

desirable 
to apply

a little 
graphite 

to the 
threadSof 

both 
plugs. 

Cylinder-heads
have 

been 
ruined 

as a result 
of damage 

to the 
thread 

for 
the

plug, 
by “ picking 

up ”, finally 
locking 

the plug 
in the cylinder-

head. 
Set 

the 
plug 

gaps 
to 0-020-0-022 

in. 
Before 

replacing
the 

petrol 
tank, 

examine 
the 

high-tension 
leads 

for 
cracks, 

or
evidence 

of shorting 
to frame, 

ensure 
dirt 

from 
the 

garage
floor 

has 
not 

collected 
in the 

nipple 
recess 

for the 
petrol 

pipes.
After 

fitting 
petrol-tank 

retaining 
bolts, 

set 
tank 

so that 
these

bolts 
are 

central 
in the 

holes 
for 

the 
tank 

rails, 
contact 

can
amplify 

engine 
vibration. 

|

Engine 
Noise 

.
Should 

a
 rattle 

or noise 
develop, 

and 
located 

in the.top 
part

of the 
engine, 

check 
rocker 

clearance 
as previously 

described.
If in order, 

close 
up the 

rocker 
clearance 

on 
each 

valve 
in turn,

with 
no 

appreciable 
clearance. 

Rotate 
the 

push-rod 
with 

the
fingers, 

if the 
push-rod 

becomes 
either 

tight 
or 

loose, 
the

push-rod 
is bent. 

This 
is most 

likely 
to be associated 

with 
the

exhaust 
push-rods, 

for 
if the 

valve 
becomes 

sluggish 
in its

guide 
the 

rocker 
will 

leave 
the 

cup 
and 

catch 
on the 

edge 
of the

cup 
on 

the 
end 

of the 
push-rod 

and 
slightly 

bend 
it. 

Extract
damaged 

rod, 
either 

straighten 
or 

replace. 
Reset 

rocker
clearance 

on 
all valves 

when 
fault 

has 
been 

traced.
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If there 
is no 

fault, 
check 

the 
bushes 

in the 
rocker 

post
(small 

end 
of the 

rocker 
spindle) 

for movement. 
If the 

bush
is loose, 

have 
an electrical 

deposit 
of copper 

made 
on 

the 
out-

side 
diameter 

of the bush 
to increase 

its effective 
diameter, 

then
refit. 

If the 
bush 

is renewed, 
the 

same 
treatment 

should 
be

applied, 
for the hole 

in the rocker 
post 

will 
be enlarged 

slightly
through 

the 
movement 

that 
has 

previously 
occurred. 

A
shortage 

of oil to the 
valves 

and 
push-rod 

ends 
will 

cause 
a

noise 
in the 

top 
part 

of the 
engine 

as well 
as worn 

rocker-axle

Engine 
Noisy 

when 
Hot 

.
This 

can 
be caused 

by backlash 
between 

the 
teeth 

of the
timing-gear 

pinions. 
First 

check 
the 

intermediate 
pinion 

for
backlash. 

If excessive, 
examine 

bush 
in pinion 

for 
wear.

Should 
it be possible 

to rock 
sideways 

slightly 
this 

pinion, 
the

bush 
and 

probably 
the shaft 

for the bush 
are 

worn. 
To replace

the 
bush 

is a simple 
matter 

(see data 
for reamed 

size), 
but 

to
remove 

the 
shaft 

is a little 
more 

difficult. 
To 

do this 
a lathe

carrier 
or device 

to clamp 
on to the shaft 

is necessary. 
;

This 
shaft 

is a force 
fit in the 

crankcase, 
it can 

be extracted
with 

a suitable 
tool 

without 
dismantling 

the 
éngine. 

Have
ready 

the 
tool 

required 
and 

a tray 
to catch 

the 
oil when 

the
timing 

cover 
is removed. 

Take 
the 

machine 
on 

the 
road 

to
get the 

crankcase 
really 

hot, 
preferable 

to running 
the 

engine
with 

the 
machine 

stationary 
for 

any 
undue 

length 
of time.

Having 
done 

this, 
work 

quickly 
to remove 

the timing 
cover 

and
the 

intermediate 
pinion, 

clamp 
the tool 

on 
the 

shaft, 
turn 

and
pull 

out 
at the 

same 
time, 

when 
the 

shaft 
can 

be extracted
from 

the crankcase. 
The 

tool 
used 

is shown 
in Fig. 

14.
The 

new 
shaft 

should 
be started 

square 
and 

tapped 
home.

For 
the 

1955 
engines 

a larger-diameter 
shaft 

is used 
to mini-

mise 
wear. 

This 
shaft 

can 
be fitted 

to earlier 
type 

engines,
providing 

the 
intermediate 

pinion 
is changed. 

also, 
which

obviously 
has 

a larger-diameter 
bush. 

Should 
backlash 

occur
between 

the magneto 
pinion 

and 
the 

camshaft 
pinion, 

slacken
the 

two 
top 

bolts 
securing 

magneto, 
when 

the 
magneto 

can 
be.

moved 
forward 

a slight 
amount, 

sufficient 
to take 

up backlash.
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Fic. 
14.—~An 

Easicy-mMape 
Toon 

For 
ExTractinc 

THE
Inrermepiate 

Timinc 
Grar 

Suarr.

Note 
the 

simple 
tool 

for 
holding 

the 
engine 

safely 
on 

the 
bench,

Earlier 
types 

of engines 
can 

be modified 
by removing 

the
magneto, 

when 
the 

two 
top 

holes 
can 

be elongated 
to permit

this 
adjustment. 

.
Owners 

who 
are 

not 
interested 

in maximum 
performance

ean 
use 

a rocker 
clearance 

of nil 
for 

the 
inlet 

valve, 
with

0002 
in. 

clearance 
for 

the 
exhaust 

valve.

If a tapping 
noise 

develops 
in the 

top part 
of the engine 

after
decarbonising, 

with 
correct 

rocker 
adjustment, 

check 
the 

valve
motion 

for 
valve 

springs 
closing 

up 
solid, 

due 
to the 

valve-
spring 

seats 
being 

incorrectly 
fitted. 

-A check 
can 

be made
without 

removing 
the 

cylinder-heads 
by checking 

each 
valve
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in the following 
manner. 

Turn 
the engine 

until 
the valve 

is at
full 

lift, lever 
the 

rocker 
arm 

down 
to open 

the valve 
further.

If no 
further 

movement 
can 

be made 
the 

springs 
are 

closed
solid. 

To remedy, 
take 

off the head 
affected, 

fit valve-spring
seats 

correctly 
with 

the wide 
edge 

of the seat 
against 

the 
boss

for 
the 

valve 
guide.

If a dull, 
thumping 

noise 
is audible 

when 
the 

engine 
first

fires 
on 

starting, 
the 

cause 
is probably 

a weak 
shock-absorber

spring. 
This 

noise 
can 

be overcome 
by either 

fitting 
a new

shock-absorber 
spring 

or, 
alternatively, 

by using 
a suitable

washer 
}
 in. thick 

(similar 
to the lock-ring 

on the 
front-wheel

bearing) 
to increase 

spring 
pressure.

Gudgeon-pin 
Bearing

This 
is the most 

maligned 
bearing 

in the engine. 
So-called

“expert” 
advice 

usually 
attributes 

engine 
noise 

to “ worn
small-end”’. 

This 
is a fallacy, 

and 
in factory 

service 
no

evidence 
of small-end 

wear 
has been 

manifest 
even 

after 
many 

|
thousands 

of miles 
; oversize 

parts 
are 

not 
made.

Big-end 
Noise 

.

By virtue 
of the efficient 

filter 
system 

used 
in these 

engines,
premature 

big-end 
wear 

is extremely 
remote. 

From 
factory

service 
experience 

it is known 
that 

engines 
of this 

type 
can 

be
run 

for 50,000-60,000 
miles 

without 
attention 

to the big-end
assembly, 

providing 
the oil is changed 

regularly, 
also 

with 
an

unbroken 
and 

clean 
oil filter, 

without 
derangement 

to the oiling
system 

through 
inexpert 

manipulation. 
This 

applies 
also 

to
the 

centre-web 
bearing 

for the 
crankshaft. 

When 
checking

the 
connecting-rods 

for movement 
or wear, 

do not 
be misled

by side 
movement. 

The 
normal 

dry clearance 
between 

the
connecting-rod 

bearing 
and 

the crankpin 
is o-oozs 

in. maxi-

Obviously, 
with 

a high 
oil pressure 

a pad of oil will 
be main-

tained 
between 

these 
two 

bearings 
which, 

with 
the- 

above
clearance, 

cannot 
possibly 

generate 
a noise 

or rattle.
Excessive 

big-end 
movement 

or 
clearance 

is usually
indicated 

by a rather 
high-pitch 

rattle, 
audible 

at 40-50 
m.p.h.,

with 
the engine 

running 
light. 

Testing 
the connecting-rods
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for
up-and-d

own
movement

wil
l

revea
l

if
the

movement
is

excessiv
e.

The
onl

y
cases

know
n

of
comp

lete
failur

e
of

this
beari

ng
have

been
due

to
owners

revers
ing

the
sprin

gs
in

the
non-return

valv
e

with
the

sprin
gs

for
the

crankca
se

filte
r,

or
racin

g
the

engi
ne

from
cold

.
When

the
temperatu

re
is

low,
onlya

thin
wireof

oilis
drawn

throu
gh

the
feed

pip
e

by
cavitati

on,
the

bulk
of

oil
adher

ing
to

the
sides

of
the

pip
e.

It
is

therefor
e

essenti
al

to
run

the
engin

e
slow

ly
at

first
unde

r
such

condition
s

unti
l

the
oil

has
beco

me
warm

.

ENGI
NE

OVERH
AUL

When
work

of
this

kind
is

contemp
lated,

some
pre-arrang

e-
ment

is
obviou

sly
necessary

.
Good

worksh
op

facilitie
s

are
essentia

l.
Cleanline

ss
is

of
paramou

nt
importa

nce,
the

work
-

benc
h

and
too

ls
mus

t
be

clea
n

and
fre

e
from

abras
ive

matte
r.

Whils
t

the
engin

e
is

simp
le

in
construc

tion,
it

is
a

high
ly

speciali
sed

piec
e

of
enginee

ring
and

must
be

deal
t

with
intellige

ntly
and

efficien
tly.

Apa
rt

from
a

selectio
n

of
norma

l
tool

s,
the

spec
ial

tools
alrea

dy
describe

d
are

necessary
.

Have
availab

le
a

Spar
es

List
,

togeth
er

with
the

usua
l

gear
,

plen
ty

of
clean

,
non-flu

ffy
rag;

a
petr

ol
squi

rt
for

cleani
ng

smal
l

oil
drillin

gs,
and

a
pressur

e
oil-squ

irt.
A

cradl
e

to
hold

the
engin

e
on

the
bench

is
shown

in
Fig

.
15,

this
may

be
a

little
elaborat

e
for

the
priva

te
owner

but
wil

l
be

of
interes

t
for

Remov
ing

the
Engi

ne
from

the
Fram

e

First
follow

the
instruction

s
give

n
for

decarbon
ising

the
engin

e,
but

leave
the

cylinder-h
eads

with
barrel

s
on

the
engin

e.
Drain

oil
tank

,
remove

both
oil

pipe
s.

Remove
the

batter
y,

take
out

extended
bolt

unitin
g

the
rear

chain-gu
ard

with
the

fron
t

chaincas
e.

Place
a

tra
y

unde
r

fron
t

chaincas
e

to
catch

oil
,

releas
e

meta
l

band
,

also
outer

porti
on

of
chaincas

e.
On

earl
y

models
it

may
be

necessary
to

move
the

footres
t

on
the

left
side

to
a

forward
positi

on
before

the
outer

portio
n
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of the 
chaincase 

can 
be taken 

away. 
To 

do 
this, 

slacken 
the

nuts 
for 

the 
centre 

stand, 
brake-pedal 

bolt, 
also 

the 
bottom

frame 
uniting 

bolt. 
Release 

the 
nut 

on 
the 

left 
side 

of footrest
rod, 

tap 
the 

rod 
towards 

the 
offside, 

then 
the 

footrest 
can 

be
moved. 

Unscrew 
clutch-spring 

adjusting 
screws, 

releasing
pressure 

plate. 
Turn 

back 
the 

tab 
washer 

for 
clutch 

hub-nut,
loosen 

the 
nut. 

Use 
a good-fitting 

ring-spanner 
on 

the 
large

hexagon 
for 

the 
crankcase 

release, 
or 

shock-absorber 
spring

bolt 
(whichever 

is fitted), 
give 

the 
end 

of the 
spanner 

a series 
of

sharp 
blows 

with 
a hammer 

to loosen 
the 

nut.
Disconnect 

front 
chain, 

take 
away 

shock-absorber 
assembly,

also 
sprocket, 

with 
distance 

piece 
behind 

sprocket. 
Unscrew

clutch 
hub-nut, 

the 
clutch 

can then 
be pulled 

off 
the 

centre
without 

a special 
tool. 

Watch 
for 

the 
clutch-bearing 

rollers
(24), 

which 
will 

drop 
out 

when 
the 

clutch 
is removed. 

Turn
back 

three’ 
tab-washers 

for 
bolts 

fixing 
back 

portion 
of front

chaincase 
to crankcase. 

Unscrew 
nut 

for 
centre 

bolt 
in chain-

case. 
Chaincase 

half 
can 

be taken 
away. 

Pull 
out 

all 
bolts

passing 
through 

the 
crankcase 

and 
engine 

plates 
(put 

back 
the

nuts 
with 

washers 
when 

they 
are 

out).
Disconnect 

ignition 
cable 

at handlebar 
end, 

together 
with

two 
wires 

attached 
to dynamo. 

If the 
colour 

sleeves 
on 

wires
‘are 

obliterated, 
label 

them 
for 

position 
before 

removal.
Now 

pull 
out 

the 
bottom 

frame 
uniting 

bolt, 
when, 

with 
a

piece 
of wood 

to lever 
the 

front 
frame 

away 
from 

the 
crankcase

slightly, 
the 

engine 
can 

be 
removed. 

If difficulty 
occurs,

slacken 
gearbox 

bolts 
to 

allow 
engine 

plates 
to 

open 
out.

Before 
placing 

the 
crankcase 

assembly 
on 

the 
work-bench,

clean 
underneath 

with 
a wire 

brush 
to 

remove 
road 

grit,
particularly 

round 
the 

sump 
plug.

1 With 
engine 

on 
the 

bench, 
a stand 

or 
bar 

bolted 
to the 

crank-
case 

in a vice, 
as 

shown 
in Fig. 

14, 
is most 

useful. 
A

 more
elaborate 

arrangement 
for 

this 
purpose 

is shown 
in Fig. 

15 for

Without 
these 

facilities 
it is advisable 

to remove 
cylinder-

heads, 
barrels 

and 
pistons, 

after 
the 

transmission, 
with 

front
chaincase, 

has 
been 

removed, 
and 

providing 
the 

connecting-
rods 

are 
protected 

with 
rag 

to prevent 
bruises 

on 
the 

rods 
and

crankcase 
before 

crankcase 
is removed 

from 
frame.
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OPERATIONS.

Start 
by taking 

off 
cylinder-heads, 

barrels 
and 

pistons 
as

crankca
se

fel
t

filte
r,

with
its

cap
fitte

d
at

the
faren

d.
Remov

e

in crankcase 
on 

driving 
side, 

one 
each 

side 
of the 

medallion, 
the

other 
near 

filter 
in 

crankcase. 
Remove 

timing 
cover; 

also

out 
all timing-gear 

pinions, 
as 

described 
on 

page 
28. 

|

plac
e

aside
.

Se
t

connectin
g-rods

at
bottom

dead
centre

,
then

centre 
web. 

Take 
out 

tunnels 
for 

camshaft 
chambers.

Se iaNNN Ean Simbad St
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At this 
stage 

note 
carefully 

the 
position 

of the 
cam 

followers
and 

in particular 
the 

distance 
pieces 

in 
between 

the 
cam

followers, 
which 

should 
be labelled 

or 
marked 

to ensure 
correct

assembly. 
It is essential 

that 
the 

cam 
followers, 

which 
are

identical, 
are 

replaced 
in the 

same 
position 

as removed, 
unless

new 
ones 

are 
used. 

Label 
camshafts, 

which 
might 

be
inadvertently 

reversed. 
Two 

types 
ofscam 

followers 
are 

used,
ie., 

short 
type 

for 
engines 

made 
before 

1953; 
long 

type 
for

engines 
made 

from 
1953 

onwards. 
These 

will 
not 

interchange
because 

the 
cam-follower 

spindle 
locations 

are 
different.

Take 
out 

six 
bolts 

securing 
centre 

web 
to 

driving 
side 

of
crankcase, 

when 
crankshaft 

and 
centre 

web 
can 

be taken 
away.

Watch 
for 

paper 
gasket 

for 
sealing 

oil passage.

Cranksh
aft

Assem
bly

This 
assembly, 

when 
extracted, 

will 
have 

on 
it the 

two
roller 

races 
on 

the 
driving-side 

shaft, 
also 

timing-side 
shafts,

leaving 
the 

bearing 
outer 

races 
in each 

half 
of the 

crankcase.

‘On 
engines 

made 
before 

1952 
some 

difficulty 
may 

be en-
countered 

in removing 
these 

bearings, 
which 

have 
a steel

washer 
behind 

each 
bearing. 

On 
engines 

made 
after 

this 
date

a groove 
was 

machined 
in the 

face 
of the 

crankshaft 
to allow

the 
use 

of a wedge 
or extractor 

to pull 
off these 

bearings. 
With

the 
early 

type 
engines, 

two 
sharp-pointed 

wedges 
like 

short
screwdrivers 

are 
used, 

they 
are 

tapped 
down 

at diametrically
opposed 

positions, 
i.e., 

180 
degrees, 

until 
the 

bearings 
and

washer 
can 

be pulled 
off 

each 
shaft 

with 
a suitable 

extractor.
On 

engines 
with 

a groove 
in the 

crankshaft 
face, 

this 
operation

is of a simple 
nature 

and 
needs 

no 
further 

explanation.

Removing 
Roller-bearing 

Outer 
Races 

from 
Crankcase

These 
races 

are 
“‘peened” 

over 
at 

three 
equidistant

positions 
after 

fitting. 
Using 

a sharp-pointed 
scraper 

or 
.

similar 
tool, 

remove 
metal 

“ peened 
” on 

the 
outside 

diameter

B
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of the 
races. 

The 
races 

are 
a force 

fit in the 
crankcase, 

which
must 

be heated 
to create 

expansion. 
In this 

condition 
drop

the 
crankcase 

on 
to a flat 

board 
or clean 

bench, 
when 

the 
race

will 
drop 

out.
NoteHeat 

should 
be applied 

gently 
and 

uniformly.

Removing 
Camshaft 

Bushes

Two 
flanged 

bushes 
for 

each 
camshaft 

are 
fitted 

to 
the

timing-half 
of crankcase, 

leaving 
a recess 

in the 
housing 

for
these 

bushes, 
which 

makes 
removal 

somewhat 
difficult 

as both
flanges 

face 
outwards.

A
 soft 

drift, 
slightly 

smaller 
than 

the 
bush 

diameter, 
can 

be
used 

with 
care 

to drive 
out 

one 
bush, 

placing 
the 

drift 
each 

side
of the 

bush 
edge 

alternatively, 
tapping 

the 
end 

of the 
drift 

with
alight 

hammer. 
‘The 

removal 
of plain 

bushes 
on 

driving-side
half 

crankcase 
presents 

no 
difficulty.

NoteIt is most 
unusual 

for 
wear 

to take 
place 

in these 
bushes,

excessive 
movement 

is most 
likely 

to be associated 
with 

wear
on. 

the 
camshafts.

Dismantling 
Crankshaft 

Assembly
With 

crankshaft 
suitably 

supported, 
observe 

the 
marking 

on
the 

connecting-rods 
(journal 

end) 
to indicate 

location 
of caps,

which 
must 

be refitted 
to the 

same 
position 

relative 
to the

crankshaft. 
Take 

off both 
nuts 

on 
connecting-rod, 

pull 
off the

cap, 
lift 

away 
the 

rod. 
Replace 

the 
cap 

with 
nuts 

on 
the 

rod
for the 

time 
being. 

Having 
dealt 

with 
the 

second 
rod, 

take 
off

two 
nuts 

for 
centre 

bearing 
and 

separate.

' CrankshaftLight 
score 

marks 
can 

be removed 
with 

very 
fine 

emery,
providing 

extreme 
care 

is exercised 
in cleaning 

out 
oil drillings

in crankshaft 
when 

this 
work 

is complete. 
Similar 

score 
marks

will 
be seen 

on 
the 

split 
bearing 

for 
the 

connecting-rods 
and

a
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centre 
bearing. 

If the 
scoring 

is of a minute 
nature 

the 
use 

of
a scraper 

will 
level 

out 
the 

bearing 
surface. 

The 
metal 

for 
the

split 
bearings 

(three-layer 
type 

at the 
bottom 

of the 
rod, 

two-
layer 

type 
at the 

top) 
is extremely 

thin, 
therefore 

if the 
scoring

is heavy 
it is best 

to fit new 
bearings 

of the 
three-layer 

type.
Should 

the 
crankshaft 

journals 
be badly 

scored, 
it should 

be
reground 

—o-o10 
in. 

with 
undersize 

bearings 
fitted. 

For
journal 

clearance 
and 

side 
clearance 

see 
Technical 

Data.
Sludge 

traps 
can 

be cleaned 
out 

at this 
stage.

A
 detachable 

bush 
is not 

used, 
any 

wear 
between 

the
gudgeon-pin 

and 
bearing 

in the 
rod 

is usually 
confined 

to the

pin
onl

y.

‘Camsha
ft

Beari
ngs

These 
can 

be 
checked 

for 
clearance 

if left 
i
 situ 

with 
shafts

fitted. 
Camshaft 

diameter 
is given 

in Technical 
Data.

This 
is a force 

fit in crankcase, 
driven 

out 
from 

inside 
the

case. 
Gentle 

heat 
will 

facilitate 
removal. 

Should 
this 

shaft

show 
the 

slightest 
signs 

of wear, 
it should 

be replaced 
to avoid

timing-gear 
noise. 

If expense 
is of no 

consideration 
the 

latest
type 

(large-diameter) 
shaft 

with 
suitable 

intermediate 
pinion

Inspect 
carefully 

for 
pitting 

on 
rollers, 

also 
bearing 

races 
for

indentation 
of tracks. 

To 
avoid 

subsequent 
attention 

to this
part.of 

the 
engine, 

renew 
if there 

is the 
slightest 

evidence 
of

‘wea
r.

A
 slight 

marking 
on 

the 
apex 

of the 
cams 

is of no 
conse-

quence. 
Smooth 

surface 
with 

a
 fine 

stone, 
finish 

with 
super-

fine 
emery. 

Cam 
followers 

can 
be treated 

likewise, 
unless 

a
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large 
depression 

is formed 
on 

the 
radius, 

then 
replacements

should 
be fitted. 

Fig. 
16 shows 

dimensions 
of cam 

height, 
and

radius 
for 

followers, 
for 

checking 
purposes.

a

1-167

O48"

wees! 
Sy 

'

L=-3Al
CAM

FOLLOWER

H=1-1IG”
L*h-to”

!

PROFILE 
OF 

CAMS
LOOKING 

ON 
ORIVING

SIDE 
OF 

ENGINE
Fic. 

16.—Cam 
AND 

CAM 
FOLLOWER 

PROFILES.

NoteSevere 
damage 

or 
loss 

of contour 
for 

any 
cam 

should 
be

investigated, 
which 

can 
only 

occur 
by overload, 

due 
to the 

use
of incorrect 

type 
valve 

springs 
and/or 

spring 
seat 

reversed,
causing 

coil 
binding 

o
f valve 

springs. 
If a 1953-55 

type
camshaft 

is fitted 
to 

engines 
made 

before 
1953, 

the 
valve

motion 
should 

-be 
carefully 

checked 
to ensure 

there 
is addi-

tional 
valve-spring 

movement, 
with 

valve 
at full 

lift, 
to 

the
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extent 
of g; in. 

This 
is accomplished 

by reducing 
the 

face 
for

the 
valve-spring 

seat, 
which 

abuts 
against 

the 
valve-guide 

boss

on
the

cylinder-
head.

-

Assembling 
the 

Crankcase 
and 

Crankshaft
Cleanliness 

in 
this 

work 
is of 

paramount 
importance.

Before 
commencing 

this 
operation 

the 
work-bench, 

tools, 
etc.,

should 
be scrupulously 

clean. 
Have 

ready 
new 

gaskets 
: new

self-locking 
nuts 

are 
required 

for 
vital 

parts 
of the 

crankshaft
assembly. 

Wash 
thoroughly 

all 
nuts 

and 
washers 

(a small
tray 

with 
a gauze 

bottom 
is useful, 

and 
can 

be submerged 
in

petrol 
or 

paraffin 
with 

the 
parts 

in the 
tray). 

A
 supply 

of
jointing 

compound 
such 

as 
Wellseal, 

which 
does 

not 
become

“flaky 
”, is recommended. 

AH 
working 

parts 
must 

be oiled
before 

refitting. 
Proceed 

by 
forcing 

oil 
under 

pressure
through 

oil drillings 
in crankshaft, 

repeat 
this 

operation 
several

times 
to make 

sure 
all traces 

of foreign 
matter 

are 
excluded.

Refitting 
Connecting-rods 

and 
Centre 

Web

Apply 
clean 

oil to all bearings, 
apply 

also 
a film 

of graphite
to the split 

bearings. 
Ensure 

connecting-rod 
caps 

are 
refitted

in the 
same 

position 
as before 

removal.
‘Torque 

spanners 
are 

used 
in factory 

service, 
set 

to 
22 

Ib.ft.
for 

the 
connecting-rod 

nuts, 
11 

Ib.ft. 
for 

the 
centre-web 

studs.
Without 

such 
tools, 

centre-web 
and 

-connecting-rod 
nuts

should 
be firmly 

tightened 
without 

using 
undue 

force. 
Place

the 
roller 

bearings 
on 

the 
crankshaft, 

with 
washers 

first, 
if

fitted; 
apply 

oil 
either 

with 
a clean 

brush 
or 

oil 
can. 

Oil

should 
never 

be applied 
with 

the 
fingers, 

on 
account 

of
abrasive 

being 
included. 

If there 
is an 

interval 
between 

the
installation 

of the 
crankshaft 

assembly 
to the 

crankcase, 
cover

with 
clean 

rag 
or 

paper, 
most 

particularly 
if paraffin, 

which 
can

collect 
dust 

and 
dirt, 

is used 
for 

washing.

Installing 
Crankshaft 

Assembly 
in Crankcase

A'clean 
wooden 

box 
on 

the 
bench 

to hold 
the 

driving-side
crankcase 

will 
help 

in this 
assembly 

;
 alternatively, 

bore 
a hole
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in the 
bench 

so 
that 

the 
driving 

side 
of crankshaft 

can 
enter 

it
when 

fitted 
to 

the 
crankcase. 

Oil 
the 

inner 
race 

and 
rollers,

fit the 
crankshaft 

into 
the 

driving-side 
half 

crankcase, 
with

both 
connecting-rods 

at the 
bottom 

of the 
stroke.

Locate 
centre 

web 
and 

bolt 
it to the 

driving-side 
crankcase

(six 
bolts 

and 
washers). 

If a careful 
note 

of cam-follower
distance 

pieces 
was 

made 
during 

dismantling, 
it is a simple

matter 
to 

refit 
these 

parts. 
Proceed 

by fitting 
two 

cam-
followers, 

with 
distance 

pieces, 
the 

two 
tunnels 

for 
camshaft

housing 
and 

the 
two 

camshafts, 
make 

sure 
location 

is correct.
Fit 

the 
remaining 

two 
cam-followers, 

then 
short 

spacers 
for

cam-followers.Use 
a thin 

film 
of jointing 

compound 
on 

face 
for timing-side

half 
crankcase, 

place 
aside 

to allow 
compound 

to become 
tacky.

Apply 
jointing 

compound 
round 

the 
filter 

aperture 
in driving-

side 
half 

crankcase, 
locate 

paper 
gasket 

used 
to seal 

this 
joint.

Offer 
up 

timing-side 
half 

crankcase 
after 

oiling 
camshaft-

bushes 
and 

roller 
bearings. 

Fit 
the 

bottom 
crankcase 

bolt

also 
three 

bolts 
on driving-side 

crankcase 
to pinch 

crankcase
toget

her.
Crankcase 

assembly 
can 

now 
be held 

in a vice 
as 

shown 
in

Fig. 
14. 

Refit 
the 

piston, 
cylinder, 

etc. 
If a vice 

for 
the

crankcase 
is not 

available, 
instal 

crankcase 
assembly 

into 
the

frame, 
which 

will 
serve 

as a fixture, 
when 

pistons, 
barrels, 

etc.,
can 

then 
be refitted, 

provided 
throat 

of crankcase 
is filled 

with
clean 

rag 
during 

this 
operation.

Clean 
or 

replace 
filter 

in crankcase, 
ensure 

metal 
seat 

is
inserted 

in filter 
tunnel, 

before 
fitting 

filter. 
Replace 

oil-
distributor 

bush 
release-valve, 

if fitted 
in crankcase. 

Remove
oil tank, 

wash 
interior 

with 
benzole 

or mixture, 
clean 

or replace
filter. 

Clean 
out 

both 
oil pipes, 

renew 
banjo 

fibre 
washers 

if

damaged. 
Fill .tank 

with 
fresh 

oil, after 
fitting 

oil pipes 
to

Refer 
to 

details 
on 

dynamo 
and 

magneto 
before 

refitting
these 

instruments 
to the 

crankcase. 
Before 

fitting 
carburetter

read 
Chapter 

II. 
As 

the 
work 

on 
the 

engine 
is nearing 

com-
pletion, 

it is only 
natural, 

on 
the 

part 
of the 

private 
owner, 

to
experience 

a mild 
form 

of excitement, 
with 

the 
desire 

to get
the 

engine 
running 

as quickly 
as possible, 

with 
gratification 

as
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to 
the 

ultimate 
result. 

Nevertheless, 
some 

restraint 
is

necessary 
to 

continue 
methodically 

to 
complete 

the 
final

assembly, 
if a sound 

job 
is to be carried 

out.

Installing 
Engine 

in Frame

Clean 
all engine-fixing 

bolts, 
using 

a brush 
on 

threads, 
to

facilitate 
replacement. 

Check 
bolts 

for 
stretch, 

if they 
are

held 
up 

to the 
light 

deformation 
on 

threads, 
by a change 

in
diameter 

where 
thread 

terminates, 
can 

readily 
be 

seen.
Replace 

any 
bolts 

affected, 
so that 

they 
can 

be firmly 
tightened,

which 
will 

minimise 
engine 

vibration 
through 

the 
frame, 

also
bolt 

breakage. 
Should 

it be 
necessary 

to 
completely 

dis-
mantle 

the 
gearbox, 

defer 
installing 

the 
engine 

until 
the 

gear-
box 

has 
been 

dealt 
with 

as described 
in Chapter 

III, 
Assum-

ing the 
gearbox 

has 
been 

dealt 
with, 

or 
needs 

no 
attention 

to

reinstal, 
reverse 

the procedure 
described 

to remove 
engine

Clean 
face 

on inner 
portion 

of front chaincase, 
apply 

jointing
compound 

where 
it is bolted 

to the 
crankcase. 

Apply 
some

grease 
to 

shock 
absorber 

and 
sprocket 

before 
assembly. 

A
simple 

tool, 
which 

can 
be used 

to prevent 
the 

gearbox 
main-

shaft 
from 

rotating 
whilst 

tightening 
the 

shock-absorber 
nut,

also 
the 

clutch 
hub 

nut, 
is shown 

in Fig. 
17, and 

consists 
of an

old 
clutch 

steel 
plate, 

with 
a bar 

welded 
to it. 

Bleed 
oil-feed

pipe 
to 

allow 
oil 

to 
drain 

away 
until 

air 
bubbles 

cease, 
to

prevent 
an 

air 
lock.

Retighten 
union 

on 
crankcase 

for 
feed 

pipe. 
Before 

re-
fitting 

rocker 
covers 

run 
engine, 

using 
test 

tank. 
Let 

engine
cool 

down, 
reset 

rockers 
if required, 

retighten 
cylinder-head

bolts, 
when 

rocker 
covers 

can 
be refitted. 

Check 
oil pressure

as 
described 

on 
page 

13.

Crankshaft 
Balance

The 
twin-cylinder 

crankshaft 
is balanced 

dynamically 
by the

makers, 
who 

also 
weigh 

each 
piston 

and 
connecting-rod,

which 
are 

paired 
to ensure 

that 
the 

balance 
factor 

is correct.
This 

engine 
has 

a vibration 
period 

which 
occurs 

at 
about

60-65 
m.p.h. 

in top 
gear. 

As the 
duration 

is short, 
discomfort
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shoul
d

not
occur

,
bu

t
if

the
peri

od
is

at
the

road
spee

d
regula

rly
used

by
any

partic
ular

owner
,

the
soluti

on
is

to
use

an
engi

ne
sproc

ket
with

twenty-o
ne

teeth
,

to
move

the
perio

d
away

from
the

norma
l

drivi
ng

spee
d.

Turning 
Waitst 

THE 
Cranksnarr 

SHock 
ABSORBER 

AND.
Crutcu 

Hus 
Nuts 

are 
TIGHTENED.

(6
)

Pla
y

in
steering-

head
beari

ng.

(d) 
Air 

leak 
on 

one 
cylinder-head 

causing 
bad 

carbura-

In
th

e
case

o
f

old
machi

nes
whi

ch
hav

e
cover

ed
conside

rable

ings 
will 

have 
the 

same 
effect.
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Nete

Petrol-ta
nk

securing
-bolts

shoul
d

be
centr

al
in

the
frame

-

amp
lify

an
engi

ne
perio

d.

Balan
ce

Fact
or

plu
s

the
whol

e
rotat

ing
mass.

i

Pisto
n

assem
bly

-
.

Connectin
g-rod

small-en
d

q

..
Reciproca

ting
masses

“=
4974

gm
.

X
2

50 per cent 
balance 

factor=(s0 
per cent 

of 457°4+-367) 
x2

-
=(228-7

+367)
X

2

_
..2

balancin
g

ring
s

(one
on

each
crank

journa
l)

of
505

-7
gm.

each
shoul

d
produ

ce
a

stati
c

balanc
e

conditio
n

on
the

crank
-

shaft 
for 

a 50 per 
cent 

balance 
factor 

with 
connecting-rods

and
pisto

ns
of

the
abov

e
weigh

ts.

Engin
es

afte
r

No
.

7ooo
were

fitted
with

a
modifie

d
crank

-
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TER

II
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TION

Mode
l

20.
Betwee

n
195

0
and

the
end

of
the

195
3

season
,

Typ
e

76
AG/1

AU
was

fitted;
for

the
1954

season,
a

modifie
d

carbure
tter,

Typ
e

76
AT/1

EF,
was

introduce
d.

This
differe

d
in

tha
t

the
mixing-ch

amber
casti

ng
was

redesig
ned

to
preve

nt
distortio

n
cause

d
by

faul
ty

tighten
ing

of
the

carburett
er

to
the

manifo
ld

studs
.

An
entir

ely
differe

nt
carburet

ter
was

used
for

the
1955

season;
this

was
the

Monob
loc,

Typ
e

376/
6,

whic
h

feature
d

combin
ed

mixi
ng

and
floa

t
chamb

ers,
a

detach
-

able
pilo

t
je

t
and

no
expos

ed
air

passage
s

when
used

with
an

‘To
obviat

e
air

leaka
ge

betwee
n

the
manifo

ld
and

carbure
tter,

a
Hyc

ar
rin

g
was

fitted
to

a
groov

e
machine

d
in

the
carburett

er

season
s.

‘The
manufacture

rs
wil

l
supp

ly
a

modifie
d

manifo
ld,

compl
ete

with
Hyc

ar
ring

,
on

rece
ipt

of
an

early-t
ype

manifol
d

_
toget

her
with

5s
.

plu
s

post
age.

No
usefu

l
purpos

e
is

serve
d

by
deviat

ing
from

the
recom-

mende
d

settin
gs,

unles
s

the
machin

e
is

opera
ted

at
altitude

s
abov

e
3,000

ft.
,

whe
n

a
§

per
cent

reductio
n

in
main

-jet
size

is
usua

lly
necessar

y.
If

a
machin

e
is

raced
with

an
ope

n
exhaust

-pipe
system

,
then

an
increas

e
in

main
-jet

size
is

necessary
to

offset
the

remo
ved

restriction
of

the
silencers.

Usua
lly,

an
increas

e
of

10-20
c.c.

(fro
m

size
180

to
190-20

0
jets

,
250

to
260

on
Monobl

oc
carbure

tters)
is

sufficien
t.

The
use

of
megaph

ones
wil

l
enta

il
the

need
for

even
larg

er
jets

.
When

investig
ating

acute
vibrati

on,
chec

k
the

needl
e

posit
ion

and
the

slide
cut-awa

y,
for

incorre
ct

settin
g;

these
fault

s,
or

a
bad

air
leak

on
one

cylind
er,

wil
l

affec
t

engi
ne

Carbure
tter

Funct
ion

The
petro

l
levelis

maintained
bya

float
anda

needle
valve

andin
no

circumstanc
es

shoul
d

any
alteratio

n
be

made
to

this
.
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In the 
event 

of a leaky 
float, 

or a worn 
needle 

valve, 
the 

part
should 

be renewed. 
Do 

not 
attempt 

to grind 
a needle 

to its

sea
t.

The 
petrol 

supply 
to the 

engine 
is controlled, 

firstly, 
by the

main 
jet and, 

secondly, 
by a taper 

needle 
which 

is attached 
to

the 
throttle 

slide 
and 

operates 
in a tubular 

extension 
of the

The 
main 

jet controls 
the mixture 

from 
three-quarters 

to
full 

throttle, 
the 

adjustable 
taper 

needle 
from 

three-quarters
down 

to one-quarter 
throttle, 

the 
cut-away 

portion 
of the

intake 
side 

of the 
throttle 

slide 
from 

one-quarter 
down 

to about
one-eighth 

throttle, 
and 

a pilot 
jet, 

having 
an 

independently

adjusted 
air supply, 

takes 
care 

of the 
idling 

from 
one-eighth

throttle 
down 

to almost 
closed 

position. 
These 

various 
stages

of control 
must 

be 
kept 

in mind 
when 

any 
adjustment 

is
contemplated. 

The 
pilot 

jet consists 
of a small 

hole 
drilled 

in

Types 
76 AG/xAU 

and 
76 AT/1EF

If the engine 
fails 

to idle, 
with 

a weak 
spot 

at small 
throtile

openings, 
the 

pilot 
jet may 

be at fault. 
Before 

altering 
the

pilot 
setting 

check 
the 

following:

(a) Contact-breaker 
gap 

(o-o10-0-012 
in.).

(6) Sparking-plug 
gaps 

(c-020-0'022 
in.).

(c) Rocker 
clearances 

(0-006 
in. all valves, 

cold).
(2) Manifold 

joints 
for 

air leakage.

(e) Carburetter 
flange 

joint, 
for buckle, 

if Hycar 
ring. is

not 
fitted.

Even 
and 

positive 
slow 

running 
cannot 

be obtained 
with 

the
ignition-control 

lever 
in the 

fully 
advanced 

position. 
Ob-

viously, 
if the 

fully-advanced 
ignition 

setting 
is correct 

for
7,000 

f.p.m. 
it cannot 

be suitable 
for very 

slow 
engine 

speeds,
particularly 

when 
light 

crankshaft 
weights 

are 
used.

If screwing 
home 

the 
pilot-air-adjustment 

screw 
fails 

to
make 

the 
engine 

idle, 
then 

either 
the pilot-jet 

drilling 
in the 

jet
block 

is partially 
or 

totally 
obstructed, 

or 
the 

inlet 
valves 

and
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RING 
FOR 

FIXING 
TOP 

TO 
MIXING 

CHAMBER

SPRING 
CLIP 

FOR 
LOCKING 
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SPRING 
FOR 

THROTTLE
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j 
CLIP 

FOR 
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spur 
BIN

TAPER 
NEEOLE

THROTTLE 
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MIXING 
CHAMBER

THROTTLE 
SLICE

STOP 
SCREW
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NUT
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Fic. 
18.—ExpLopep 

View 
of AMAL 
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guides 
are 

badly 
worn. 

An 
obstruction 

in the 
pilot 

outlet,
which 

is the hole 
drilled 

diagonally 
across 

the mixing 
chamber,

can 
also 

have 
an adverse 

effect 
on 

slow 
running.

If the inlet 
valves 

and 
guides 

are 
known 

to be in good 
con-

dition, 
disconnect 

the 
petrol 

pipes 
from 

the 
carburetter.

Unscrew 
the 

float-chamber-holding 
bolt 

at the 
base 

of the
mixing 

chamber, 
and 

remove 
the union 

nut 
and 

the 
two 

nuts
securing 

the 
carburetter 

to the 
manifold. 

Ease 
the 

car-
buretter 

off the 
studs 

and 
unscrew 

the 
top 

ring; 
lower 

the
carburetter 

away 
from 

the slide. 
Insert 

a piece 
of wood 

into
the top of the mixing 

chamber 
and 

gently 
tap it to dislodge 

the
jet block. 

Do not 
use 

more 
force 

than 
is necessary.

The 
pilot 

jet is a small 
hole 

drilled 
in the 

centre 
of the recess

in the jet block, 
in the position 

arrowed 
in Fig. 

18, for choke 
or

jet block. 
A strand 

of Bowden 
wire 

or, preferably, 
compressed

air can 
be used 

to clear 
the 

pilot 
drilling.

Pilot-jet 
Modification

A modification 
was 

introduced 
in the late part 

of the 1954.
season 

to give better 
control 

over 
the pilot 

jet, by increasing 
the

volume 
of the mixture 

and 
not the quality, 

which 
would 

affect
petrol 

consumption. 
This 

modification 
can 

be carried 
out 

to
earlier 

models, 
if extreme 

care 
is exercised, 

by increasing 
the 

-
diameter 

of the diagonal 
drilled 

hole 
in the mixing 

chamber
leading 

into 
the inlet 

tract, 
which 

can 
be seen 

in Fig. 
18, centre 

.
of cut-away 

portion, 
in line with 

the hole 
for pilot 

adjusting
screw. 

Originally 
the 

diameter 
of this 

hole 
was 

o-o2s 
in.,

which 
should 

be increased 
to 0-029 

in. 
‘To manipulate 

the
drill 

used 
for this 

purpose, 
an Eclipse 

pin vice 
(watchmaker’s

hand 
chuck) 

No. 
121 is required, 

together 
with 

a No. 
69 drill.

Introduce 
the 

drill 
into 

the 
counter-bored 

end 
of the 

drilled
hole, 

taking 
care 

to avoid 
forcing 

the drill, 
which 

should 
be

rotated 
slowly 

and 
withdrawn 

from 
time 

to time 
to clean 

the

flutes, 
until 

the end 
of the drill 

emerges 
into 

the inlet 
tract. 

‘It
will 

now 
be possible 

to have 
full control 

over 
the pilot 

jet, with
the 

air screw 
unscrewed 

1} to 2 turns. 
Refit 

the 
carburetter

in the 
reverse 

order 
to that 

given 
for 

dismantling 
;
 if the

. union 
nut 

and 
float-chamber 

holding 
bolt 

are 
tightened 

before
_<the 

carburetter 
is securely 

fixed 
to the manifold, 

then 
distortion
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of
the

carburetter
flang

e
face

is
almost

certain
to

occur.
After

modificatio
n,

when
settin

g
the

pilo
t

air
screw

after
carryin

g
out

routine
check

s,
start

the
engin

e,
run

for
a

few
second

s,
retard

the
ignitio

n
lever

about
4-7

,
in.

and
adjus

t
the

pilo
t

air
screw

to
give

positiv
e

slow
runnin

g.
When

the
engin

e
is

warm,
it

should
idle

very
slow

ly
when

the
ignitio

n
is

full
y

retarde
d,

if
it

does
not,

the
pilo

t
settin

g
is

weak.
Endeavour

to
set

the
pilo

t
air

screw
as

quick
ly

as
possib

le
to

avoid
the

engin
e

overheatin
g,

givin
g

a
false

pilo
t

setting
,

which
will

be
weak

when
the

mach
ine

is
on

the
roa

d.

Excessiv
e

Petro
l

Consum
ption

Assumi
ng

that
the

engin
e

is
in

goo
d

order
,

with
the

car-
buretter

set
as

recommend
ed,

the
onl

y
par

t
of

the
carburette

r
that

can
wear

and
affect

petro
l

consumpt
ion

is
the

needle
jet

.
If

ovalit
y

takes
place

,
due

to
the

needle
movement,

the
fact

of
alterin

g
the

needle
positio

n
will

have
no

beneficia
l

effect.
In

view
of

the
small

cost
of

replaceme
nt,

a
new

needle
jet

should
be

tried.
A

rich
pilo

t
settin

g
can

account
for

an
increase

of
fuel

consumpti
on,

to
the

extent
of

g
m-p.g.

up
to

30
m.p.b

.
Check

also
the

frame
seat

tube
for

surfac
e

stain
s

caused
by

fue
l

blown
back

after
floodin

g.
As

the
main

jet
comes

into
effect

from
thsee-qua

rters
to

full
throttle

only
,

a
smaller

main
jet

is
not

necess
ary

in
dealing

witha
fault

of
this

kind.
The

use
of

a
slide

with
a

smaller
cut-awa

y
will

also
have

an
adverse

effect
on

fuel
consumpti

on.
Converse

ly,
a

slide
with

a
large

r
cut-

away
will

weaken
the

mixture
up

to
half

throttle
openin

g
by

causin
g

a
weak

spot
as

the
throttle

comes
off

the
pilot

,
because

the
cut-away

acts
to

some
extent

as
bridgin

g
jet

from
pilo

t
to

the
main

jet
.

Mixtu
re

Bia
s

.
First

check
the

inlet-manifol
d

paper
gaske

ts,
which

can,
if

incorrec
tly

positione
d,

mask
the

inlet
ports

.
If

the
bias

is
serious

,
try

the
effec

t
of

reversin
g

the
manifo

ld
;

this
should

transfe
r

the
weak

or
rich

mixtur
e,

whicheve
r

the
case

may
be

,
to

the
opposi

te
cylinde

r.
To

remed
y,

chang
e

the
manifold.

An
air

leak
on

one
manifold

join
t

will
create

a
mixture

bias.
Monobloc 

Carburetter 
(1955 

Models)
The 

small 
holes 

drilled 
in the 

needle 
jet provide 

a head 
of

fuel 
for snap 

acceleration. 
Tuning 

details 
are 

similar 
to those

_ used 
on 

the 
earlier 

type 
carburetters, 

with 
the 

exception 
of the

pilot 
adjustment, 

which 
is much 

more 
critical. 

The 
pilot

air-adjusting 
screw 

should 
be moved 

a minute 
amount 

at a
time 

to arrive 
at the 

correct 
slow-running 

setting 
(see 

details
for 

earlier-type 
carburetters).

Engine 
Fails 

to Idle
First 

check 
the 

settings 
as 

previously 
described 

on 
this

Remove 
the 

pilot-jet 
cap 

and 
unscrew 

the 
pilot 

jet. 
Re-

move 
any 

obstruction 
by blowing 

through 
the jet, in preference

te probing 
with 

wire. 
On 

refitting 
the 

pilot 
jet, ensure 

that
the jet is seated 

correctly, 
otherwise 

the 
fuel 

consumption 
will

be impaired. 
Overtightening 

of this jet will 
distort 

the seating
in the 

mixing 
chamber. 

Follow 
details 

already 
described 

for
setting 

slow 
running.

Heavy 
Fuel 

Consumption

The 
average 

fuel 
consumption 

is in the 
region 

of 65-70
m.p.g. 

at speeds 
between 

4o and 
45 m.p.h. 

When 
the car-

buretter 
fails 

to respond 
to thé 

usual 
treatment 

and 
it is known

that 
the 

engine 
is in good 

order, 
refer 

to Fig. 
19, when 

it will
be observed 

that 
two 

holes 
of different 

diameter 
are 

drilled 
in

the 
bottom 

of the 
carburetter 

intake. 
Two 

similar 
holes 

are
drilled 

in the 
jet block. 

The 
larger 

of the 
two 

holes 
in the

intake 
should 

be in exact 
register 

with 
the 

larger 
hole 

in the jet
block.. 

The 
taper 

needle 
can 

be used 
to feel 

if the register 
is

incomplete, 
in which 

case 
the 

partial 
restriction 

must 
be

removed 
either 

by changing 
the 

jet block 
or 

by carefully
blending 

the 
hole 

in the 
jet block.

Carburetter 
Flooding

This 
fault 

is associated 
with 

heavy 
fuel 

consumption.
Usually 

there 
is a marking 

on 
the 

frame 
seat 

tube 
as a witness

*

that 
fuel 

has 
been 

blown 
back 

from 
the 

carburetter. 
To

. 
f
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remedy 
this 

condition, 
check 

for 
foreign 

matter 
on 

the 
float

needle 
seat. 

If after 
cleaning 

the 
trouble 

prevails, 
the 

needle
may 

be sticking 
or 

sluggish, 
in which 

case 
a new 

nylon 
needle

will 
be required. 

The 
possibility 

of a distorted 
pilot-jet 

seat
should 

be 
investigated. 

Take 
out 

the 
pilot 

jet and 
hold 

the
tapered 

end 
over 

a
 lighted 

candle 
to form 

a coat 
of soot 

on 
the

taper 
portion. 

Refit 
the 

jet, 
screw 

home 
lightly, 

take 
out 

the

jet and 
note 

if the 
marking 

on 
the 

taper 
by contact 

with. the
seat 

is uniform. 
If not, 

the 
mixing 

chamber 
must 

be 
ex-

changed. 
A

 damaged 
jet-block 

washer 
will 

allow 
fuel 

to leak
across 

the 
face, 

causing 
erratic 

running 
with 

heavy 
consump-

tion
.
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Chai
n

Adjustm
ent

Frecuan 
adjustment 

is effected 
by moving 

the gearbox.
It must 

be emphasised 
that 

when 
this 

chain 
is adjusted, 

the
gearbox 

must 
be pulled 

back 
until 

the 
chain 

is tight, 
then 

the
gearbox 

moved 
forward 

until 
correct 

adjustment 
is reached.

This 
is to prevent 

the 
gearbox 

moving 
and 

tightening 
the 

chain

Tightening 
Front 

Chain

(1) 
Remove 

the 
chaincase 

inspection 
cap.

(2) 
Slacken 

the 
top 

gearbox 
bolt, 

on 
the 

right-hand 
side.

(3) 
Slacken 

the 
nut 

on 
the 

forward 
end 

of the 
gearbox

adjuster 
bolt 

until 
the 

chain 
is tight, 

which 
can 

be felt 
if a

finger 
is inserted 

in the 
inspection-cap 

orifice.
(4) 

Slack 
off the 

nut 
at the 

rear 
end 

of the 
adjusting 

bolt,
then 

tighten 
slowly, 

a trifle 
at a time, 

the 
nut 

on 
the 

front 
end

of the 
adjusting 

bolt, 
until 

correct 
adjustment 

is reached 
(3 in.

whip 
in the 

tightest 
place).

(5) 
Retighten 

the 
rear 

nut 
on 

the 
chain 

adjuster.
(6) 

Retighten 
the 

top 
gearbox 

bolt 
nut 

firmly.
(7) 

Replace 
inspection 

cap.

if

Rear 
Chain 

Adjustment-—~1950-54
Wheel 

alignment 
is checked 

at the 
factory 

by adjusting 
the

position 
of a small 

bolt 
screwed 

into 
the 

right-hand 
side 

of the
swinging 

arm 
;
 the 

position 
of this 

bolt 
should 

not 
be altered.

The 
rear 

wheel 
is moved 

to adjust 
the 

rear 
chain 

by turning 
the

two 
cams, 

which 
move 

together, 
mounted 

on 
the 

rear-wheel

The 
adjustment 

is as 
follows 

:

(1) 
With 

the 
machine 

on 
the 

centre 
stand, 

slacken 
the

nut 
on 

the 
right-hand 

side 
of the 

speedometer
gearbox. 

2

66
&

hase

TRANSMIS
SION

67
(2)

Slacken
the

nuts
at

the
ends

of
the

rear-wh
eel

axle.
(3)

Push
the

wheel
forward

so
both

cams
are

in
contact

with
the

projection
s

on
the

swinging
arm.

;
(4)

Applya
spanner

to
the

hexagona
l

body
of

the
chai

n-
side

cam,
turn

the
spanner

until
correct

adjus
t-

ment
is

obtained
(1}

in.
whip

in
centre

run
of

chain
).

(5)
Check

the
adjustment

in
several

places
by

rotatin
g

the
whee

l,
as

chains
do

not
alway

s
stretch

evenl
y.

(6)
Fully

tighten
the

axle-nuts,
position

the
speed

o-
meter

gearbo
x

and
tighte

n
the

fixing
nut,

to
avoid

strai
n

on
the

drive-cab
le.

Rear
Chain

Adjustment—
r955

To
obtain

rear
chain

adjustme
nt

the
rear

wheel
is

bodil
y

moved
in

the
rear

frame
fork

ends
,

which
are

slotted
for

the
purpose.

Adjusting
screws

with
lock

nuts
are

provided
on

the
forwar

d
side

of
each

slotte
d

end
.

No
te

Any
alteration

to
front-chain

adjustmen
t

will
affec

t 
th

e
rear-

chain
adjustment

.
Therefore

,
check

the
front

chai
n

befor
e

adjusting
the

rear
chain.

Altering
the

rear-wheel
position

for
chain

adjustmen
t

will
also

affect
adjustmen

t
of

the
rear

brake.

Chain
Inspectio

n,
Alteration

and
Repair

s
‘

‘The
chain

s
should

be
carefull

y
inspecte

d
during

overhaul
to

see
that

all
the

rollers
are

present.
Breakag

e
of

primary-ch
ain

rollers
will

cause
very

rough
runnin

g
and

also
rapid

wear
on

the
sprock

et
teeth.

Maximum
permissib

le
stretch

is3
per

cent
of

the
length

.
“

;
If

the
chains

have
been

correct
ly

serviced
very

few
repairs

should
be

necessary.
But

should
the

occasion
arise

to
repai

r,
lengthen

or
shortena

chain,a
rivet

extractor
anda

few
spare,

parts
will

cover
all

requirement
s.

‘To
shorten

a
chain

con-
taining

an
even

numbe
r

of
pitches

remove
the

dark
part

s
shown

in“
A”,

and
replace

by
cranked

doub
le

link
and

single
connecti

ng
link

as“
B”,

Fig
.

20,
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To 
shorten 

a chain 
containing 

an 
odd 

number 
of pitches

remove 
the dark 

patches 
shown 

in “ C ” and 
replace 

by a single
connecting 

link 
and 

inner 
link 

as “D”. 
To 

repair 
a chain

with 
a broken 

roller 
or inside 

link, 
remove 

the 
dark 

parts 
in

“E”’ 
and 

replace 
by two 

single 
connecting 

links 
and 

one 
inner

link 
as 

““F”, 
.

a
 

om
 

ey 
CT 

era 
ae

(SRS)

Fic. 
20,~-CHAIN 

ALTERATION 
AND 

Reparrs.

The 
rivet 

extractor 
can 

be used 
on all miotor-cycle 

chains 
up-

to fin. 
pitch. 

When 
using 

the 
extractor 

:

(x) Turn 
screw 

anti-clockwise 
to permit 

the 
punch 

end
to clear 

the 
chain 

rivet.

(2) Open 
the 

jaws. 
;

(3) Pass 
jaws 

over 
chain 

and 
rest 

on 
a chain 

roller, 
free

of chain-link 
plates 

(see 
Fig. 

21).
(4) Turn 

screw 
clockwise 

until 
punch 

contacts 
with 

and
pushes 

out 
rivet 

end 
through 

chain 
outer 

link
plate. 

Unscrew 
punch, 

withdraw 
extractor 

and
repeat 

complete 
operation 

on 
the 

adjacent 
rivet 

in
the same 

chain 
outer 

link 
plate. 

The 
outer 

plate 
is

then 
free 

and 
the 

two 
rivets 

can 
be withdrawn 

from
the 

opposite 
side 

with 
the 

opposite 
plate 

in
position. 

Do 
not 

use 
the removed 

part 
again.

Rear 
Chain 

Lubrication

To lubricate 
the 

rear 
chain 

effectively, 
with 

a lasting 
effect,

remove 
the 

chain, 
clean 

it with 
paraffin. 

Obtain 
a small

quantity 
of anti-centrifuge 

grease 
(see 

list 
of recommended

tid
err

TRANSMISSION 
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have 
cooled 

off 
when 

the 
chain 

was 
immersed, 

until 
the 

grease
is again 

fluid. 
Leave 

the 
chain 

to soak 
;
 

wipe 
off 

the 
surplus

grease, 
then 

refit 
the 

chain. 
After 

a few 
miles, 

the 
grease

necessary 
to 

readjust 
the 

chain. 
The 

time 
devoted 

to 
such

process 
will 

be amply 
repaid, 

particularly 
during 

inclement

weath
er,

by
prolong

ing
the

life
of

th
e

chain
.

race
kits

,
can

be
fitted

to
gearbo

xes
mad

e
from

1952
onward

s.
The

interna
l

ratio
s

for
these

gea
rs

are
give

n
in

Technic
al

Data
on

page
147

.
Gears

of
this

kind
can

also
be

used
on

touri
ng
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models, 
with 

additional 
pleasure 

in driving. 
It is possible 

to
change 

gear 
without 

touching 
the. 

clutch 
once 

the 
machine 

is
on 

the 
move, 

by regulating 
the 

engine 
speed 

with 
the 

throttle.

The 
only 

disadvantage 
is the somewhat 

high 
first-gear 

ratio 
if

the 
machine 

is used 
on 

steep 
gradients, 

continental 
touring 

or
‘with 

a sidecar 
attached.

The 
B.52 

gearbox 
is a great 

improvement 
over 

the 
early

type, 
the 

foot-change 
operation 

is delightfully 
smooth, 

and 
can

be improved 
further 

if all the 
operating 

parts 
used 

for 
gear

selection 
are 

highly 
polished.

The 
C.P. 

gearbox 
remained 

unaltered 
basically 

for 
several

years, 
and 

although 
it was 

superseded 
for 

1952, 
this 

is no
indication 

that 
it was 

unreliable 
or 

unsatisfactory.

Gearbox 
Faults—-C.P. 

Type

A
 noisy 

third 
gear 

is usually 
associated 

with 
wear 

on 
the

layshaft 
fixed 

pinion 
and 

possibly 
the 

main 
driving 

gear, 
which

engages 
with 

the 
layshaft 

fixed 
pinion. 

Wear 
on 

the 
layshaft

bushes 
can 

also 
create 

a
 similar 

noise.

‘Top 
Gear 

Disengages 
Under 

Load
Check 

the 
striker 

forks 
for 

wear. 
If these 

are 
in order, 

the-
amain 

driving-gear 
bush 

may 
have 

moved 
towards 

the 
kick-

starter 
side 

of the 
gearbox, 

preventing 
full-tooth 

engagement

To 
remedy, 

replace 
the 

bush 
and 

ensure 
that 

it is a good 
fit

in the 
main 

driving 
gear. 

‘Two 
bushes 

are 
used 

for 
the 

main-
shaft 

in this 
gear. 

A
 weak 

gear-indexing 
mechanism 

will 
have’

a
 similar 

effect.

Faulty 
Gear 

Selection
If this 

is present 
with 

more 
than 

one 
gear, 

check 
the 

foot-
change 

assembly, 
which 

is “timed”. 
Remove 

the 
foot-

change 
pedal 

and 
take 

away 
the 

nuts 
securing 

the 
kick-starter

ase 
cover. 

Remove 
the 

foot-change 
assembly. 

The 
small

pinion 
on 

the 
camshaft 

is marked 
with 

a letter 
““O”. 

Using
pliers, 

turn 
the 

shaft 
until 

letter 
‘‘ 

O
 ” is at nine 

o’clock. 
Take

out 
the 

foot-change 
mechanism 

for 
examination. 

The
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toothed 
sector 

engages 
with 

the 
camshaft 

pinion 
and 

is also
marked 

with 
a letter 

“OQ”. 
Fit 

the 
assembly 

with 
both

marks 
in register, 

then 
refit 

the 
kick-starter 

cover 
and 

the 
foot-

change 
pedal, 

when 
the 

gears 
should 

be 
indexed 

correctly.
Should 

the 
trouble 

still 
prevail, 

take 
out 

the 
gears 

and 
examine

Noisy 
Gear 

Engagement

This 
usually 

occurs 
when 

starting 
out, 

when 
first 

gear 
is

engaged. 
Generally, 

this 
is due 

to 
torque 

on 
the 

gearbox
mainshaft, 

by clutch 
“ drag”. 

This 
can 

be proved 
by holding

out 
the 

clutch, 
with 

the 
lever 

against 
the 

handlebar, 
then

depressing 
the 

kick-starter 
crank 

several 
times. 

If after 
this

operation 
the 

gear 
engages 

without 
noise, 

clutch 
drag 

is the
cause 

of the 
trouble. 

The 
fault 

can 
be due 

to:

: 
(1) Excessive 

lost 
motion 

in clutch-operating 
mechan-

ism
.

(2) 
Gumminess 

of clutch 
friction 

plates, 
due to oil.

(3) 
Buckled 

steel 
clutch-driven 

plates.
(4) 

Clutch-spring 
pressure 

plate 
not 

running 
true.

To 
remedy 

(1) refer 
to clutch 

adjustment 
on 

page 
85; 

(2)
and 

(3) can 
be dealt 

with 
by dismantling 

the 
clutch, 

and 
wash

all parts 
in paraffin. 

Put 
the 

steel 
plates 

together, 
and 

hold 
up

to the 
light, 

when 
distorted 

or 
buckled 

plates 
will 

be observed.
To 

check 
(4) remove 

the 
outer 

portion 
of the 

front 
chaincase.

pull 
out 

the 
clutch 

lever 
on 

the 
handlebars, 

depress 
kick-

'
 starter 

and 
observe 

if the 
pressure 

plates 
are. 

running 
out 

of
truth. 

Balancing 
the 

clutch-adjusting 
screws, 

within 
reason-

able 
limits, 

should 
correct 

this 
fault.

Check 
also the rim of the pressure 

plate for uneven 
machin-

ing. 
Insufficient 

clytch-plate 
separation, 

due 
to 

wear 
on

operating 
mechanism, 

will 
also 

create 
clutch 

drag 
and 

noisy
gear 

operation. 
Should 

the 
clutch 

suddenly 
fail 

to disengage,
check 

the 
nut 

retaining 
the 

kick-starter 
ratchet 

pinion, 
and

check 
the 

thrust 
stud 

in the 
clutch-pressure 

plate. 
If these

are 
not 

at fault 
check 

the 
clutch 

hub-retaining 
nut. 

Should
this 

trouble 
develop 

gradually, 
check 

the 
push-rod 

ball 
for

wear, 
together 

with 
the 

operating 
lever 

in the 
kick-starter 

case.
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Kick-start
er

Fail
s

to
Enga

ge,
or

Jam
s

Check 
the 

quadrant 
on 

the 
kick-starter 

crank 
for 

damage 
to

the 
first 

tooth. 
This 

tooth 
can 

be 
ground 

off 
fo 

restore
operation 

to 
normal, 

with 
slight 

loss 
of 

leverage. 
A

 
dis-

integrated 
stop 

rubber 
will 

have 
the 

same 
effect.

Remove 
the 

kick-starter 
cover 

and 
check 

the 
ratchet 

pinion

Side 
Movement, 

or 
Rock, 

on 
Clutch 

Sprocket

This 
may 

be due 
to wear 

on 
the 

clutch-hub 
rollers 

or 
sleeve.

If the 
bearing 

surfaces 
are 

in order, 
reduce 

the 
overall 

width 
.

of the 
bearing 

sleeve 
of the 

gearbox 
mainshaft, 

and 
fit 

new
rollers. 

Use 
an 

anti-centrifuge 
grease 

to lubricate 
the 

rollers

Fic
.

22.—SEcTI
ON

THRouG
H

CLutTc
H

FitTe
p

To
B.5

2
GEARB

OX.

E
Toc

k
put

a
clutc

h
ro

d
thrust

cup
.

te
)

for
clutch

red.
pres

se
A.

Fixed
clutc

h
intern

al
actuat

ing
plat

e.
B.

Clutc
h

interna
l

opera
ting

leve
r.

D. 
Clutch 

sprocket.
Endp

lay
on

Gearbo
x

Mainsha
ft

If
the

kick-start
er

pinion-ret
aining

nut
is

tigh
t,

the
sma

ll
beari

ng
accommod

ating
the

mainsha
ft

in
the

kick-starte
r

case
may

be
worn.

The
use

of
shim

washer
s

betwee
n

this
beari

ng
and

its
housi

ng
wil

l
absor

b
slig

ht
movement.

Broke
n

Teet
h

on
Gear

s

If
a

gear
has

to
be

replac
ed

for
this

reason
,

have
the

main
-

shaf
t

and
the

laysh
aft

checke
d

betwee
n

centres
for

bend
ing

befor
e

reassem
bling

the
gearb

ox.
These

shaft
s

can
be

straighte
ned,

betwee
n

V
block

s,
provid

ed
that

the
bow

is
with

in
reasona

ble
limit

s.

Clutch
Rattl

e
with

Engi
ne

Idlin
g

Thisis
due

to
backlash

between
the

tongues
on

the
clutc

h
friction

plate
s

and
the

slots
for

the
clutch

driver
.

This
can

be
prove

d
by

pullin
g

back
the

clutch
lever

on
the

handleb
ar,

when
the

noise
shoul

d
cease.

To
reme

dy,
the

meta
l

or
tongu

es
on

the
frictio

n
plat

es
can

be
drawn

out.
Place

the
tongue

s
of

the
friction

plat
es

on
a

flat
vice

or
block

of
stee

l,
and

tap
the

tongue
s

light
ly

with
a

ligh
t

hamme
r

to
draw

out
the

meta
l,

thus
reduc

ing
the

clearanc
e

betwee
n

the
tongue

s
and

the
slot

s
in

the
clutc

h
drive

r.

Gearbo
x

Faults—
B.52

Type
.

As
the

clutch
arrangeme

nt
on

this
type

of
gearb

ox
is

basica
lly

the
same

as
the

C.P
.

type
(exclud

ing
the

withdrawa
l

mechanis
m),

refer
to

previo
us

instruction
s

on
this

par
t

of
the

gearb
ox.Fault

y
Gear

Selection
Invaria

bly
due

to
the

smal
l

plung
er

which
engages

with
depressi

ons
in

the
cam

barre
l

stickin
g

or
sluggi

sh
in

its
housin

g.
Cleani

ng
the

outside
diamete

r
of

the
plung

er
with

emery
cloth

is
usual

ly
sufficien

t
to

restore
the

gear
selection

to
norm

al.



This 
is not 

a common 
fault, 

but 
a number 

of gearboxes 
were

dispatched 
with 

the 
housing 

for 
the 

main 
bearing 

machined 
too

deeply. 
This 

causes 
partial 

engagement 
only 

between 
the

main 
driving 

gear 
and 

the 
mainshaft 

sliding 
gear. 

To 
create

deeper 
dog 

engagement, 
a steel 

washer 
must 

be 
made 

to 
fit

bearing. 
The 

washer 
should 

be 
approximately 

7
 in. 

thick.
Evidence 

of shallow 
dog 

engagement 
can 

be 
seen 

on 
the 

two
pinions 

concerned.

Gears 
Disengage 

Under 
Load

slightly 
to 

increase 
pressure. 

A
 weak 

foot-change 
quadrant.

Noisy 
Gear 

Selection 
:

arrangement 
shown 

in Fig. 
22 

should 
be made. 

From 
this 

it

wil
l

be
seen

tha
t

any
reductio

n
in

lever
age

broug
ht

abou
t

by

shortening 
the 

clutch 
cable 

(unscrewing 
the 

cable 
adjuster)

operated.

To
reme

dy,
run

dow
n

the
clutch-cable-

adjuster
as

far
as

it
wil

l
go

.
Nex

t,
turn

to
the

oppo
site

side
of

the
gearb

ox.

locki
ng

the
thrus

t
cap

or
stud

,
mounte

d
in

the
centre

of
the

clutch-sp
ring

pressur
e

plat
e.

Place
a

screwdriv
er

in
the

retigh
ten

the.lock
-nut,

takin
g

care
tha

t
the

stud
does

not
move

durin
g

thi
s

process
.

Now
go

back
to

the
clutch-cab

le
:

adjus
ter,

and
unscrew

until
thereis

4},in.
free

movement
in

th
e

outer
casing

for
the

clutch
cable;

retighten
the

cable-

TRANSMIS
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adjuste

r
lock-nut.

Should
the

trouble
still

preva
il,

check
for

“
clutch

drag”
as

described
for

the
C.P.

type
gearbo

x.

Clut
ch

Ratt
le

The
details

give
n

for
the

C.P.
type

clutch
are

applicab
le

also
to

thi
s

clutc
h.Foot-chan

ge
Lever

Sticks
The

most
likel

y
cause

of
this

defect
is

friction
between

the
foot-chan

ge
shaft

and
its

bearin
g

in
the

kick-starter-case
cover.

First
try

the
effect

of
squirtin

g
a

little
paraffi

n,
or

penetrati
ng

oil
,

around
the

shaft
,

and
lean

the
machine

over
to

the
left

to
assist

oil
penetrati

on.
If

this
does

not
effect

a
cure,

take
off

the
kick-starter-cas

e
cover,

ease
down

the
shaft

with
emery

cloth,
oil

and
refit.

It
should

be
noted

thata
weak

centrali
sing

sprin
g

can
have

the
same

effect.

pa
Y
ia

=

8Fic.
23.-SecT

ion
TuHrou

cy
C.P

,
CLutcu

.

. 
d

A.
Leve

r
Cc

.
Bal

l
B.

Short
Push-ro

d
D.

Lon
g

Push-rod
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Kick-starter 
Crank 

Sticks 
After 

Use

Release 
the 

screws 
fixing 

the 
kick-starter-case 

cover:
operate 

the 
kick-starter 

crank. 
If the 

crank 
does 

not 
return 

to
its normal 

position, 
the return 

spring 
is probably 

broken. 
See

details 
for 

dismantling 
gearbox. 

If the 
kick-starter 

returns,
with 

the 
cover 

screws 
loose, 

it is quite 
possible 

that 
the 

kick-
starter 

axle 
bearings, 

in the 
case 

and 
the 

cover, 
are 

not 
in line,

due 
to movement 

of the cover. 
To correct, 

lightly 
tighten 

the
cover-fixing 

screws, 
then 

with 
a mallet, 

tap the 
cover 

upwards
from 

underneath. 
Retighten 

the 
cover-fixing 

screws 
firmly,

but 
do not 

overtighten 
;
 the 

crank 
should 

then 
operate 

norm-
ally. 

A
 formation 

of rust 
on 

the 
kick-starter 

axle 
wil! 

have 
the

same 
effect.

NoteIt is dangerous 
to drive 

with 
the kick-starter 

trailing, 
or with

the 
quadrant 

in engagement 
with 

the 
ratchet 

pinion. 
The

ratchet 
pinion 

will 
seize 

on 
the 

mainshaft 
if the 

machine 
is used

in this 
condition 

for 
any 

length 
of time.

Oil 
Leakage 

from 
Gearbox—Driving 

Side
The 

Super 
oil seal 

fitted 
to the 

gearbox 
shell 

will 
be satis-

factory 
until 

the 
machine 

has 
covered 

a considerable 
mileage.

Endeavour 
to determine 

where 
the 

oil leakage 
takes 

place.
Wash 

the 
gearbox 

shell 
with 

petrol. 
Check 

that 
the 

oil level
is correct, 

by draining 
and 

refilling 
with 

exactly 
1 pint 

of oil
(SAE 

50). 
Make 

a short 
road 

test, 
stop 

the machine 
and 

check
the gearbox 

shell 
exterior 

for the 
position 

of the 
oil leakage.

This 
can 

take 
place 

from 
the 

two 
metal 

plugs 
sealing 

the
shaft 

holes 
or from 

the 
main 

bearing. 
Should 

the 
leaks 

come
from 

the 
two 

metal 
plugs, 

wash 
again 

with 
petrol, 

and 
apply

jointing 
compound 

copiously 
around 

the 
plugs; 

leave 
the

machine 
stationary 

until 
the 

jointing 
compound 

has 
“ set”.

In the 
case 

of leakage 
from 

the 
main 

bearing, 
the 

oil seal 
must

be replaced.

Oil 
Leakage 

from 
Kick-starter-case 

Cover

This 
is usually 

due 
to a broken 

or deformed 
gasket, 

fitted
between 

the 
case 

and 
cover. 

A new 
gasket 

stuck 
to the 

case
with 

jointing 
compound 

will 
have 

the 
desired 

effect.

Dismantling 
and 

Reassembling 
the 

C.P. 
Type 

Gearbox
in

 
the 

Frame

Have 
available 

a stout 
box 

key or ring 
spanner 

for 
the 

large
nut 

securing 
the 

gearbox 
sprocket 

and 
the 

nut 
securing 

the
clutch 

hub 
to the 

mainshaft. 
These 

nuts 
are 

2+ in. across 
the

flats 
and 

1
 in. across 

the 
flats 

respectively. 
New 

gaskets 
for

the 
kick-starter 

case 
and 

cover 
and 

a new 
oil 

seal 
for 

main
driving-gear 

will 
be 

required.

Remove 
the 

left 
side 

exhaust 
pipe 

and 
silencer 

in one 
piece.

Do 
not 

unduly 
rock 

the 
exhaust 

pipe 
sideways 

in the 
port,

apply 
a little 

paraffin 
if difficult 

to extract. 
Remove 

the 
nut 

on
the 

left 
side 

footrest 
rod, 

also 
on 

machines 
where 

the 
footrest 

is

inside 
the 

frame, 
the 

nut 
for 

the 
centre-stand 

spindle, 
together

with 
the 

lower 
front 

frame 
uniting 

bolt. 
The 

footrest 
can 

now
be 

moved 
forward.

Place 
a tray 

to catch 
oil when 

outer 
portion 

of chaincase 
is

taken 
away, 

with 
rubber 

band, 
if fitted, 

between 
the 

chaincase
halves. 

Fully 
open 

the 
throttle, 

turn 
the 

engine 
against 

com-
pression. 

Using 
a

 suitable 
ring 

spanner 
on 

the 
engine 

shock-
absorber 

fixing 
nut, 

apply 
a series 

of light 
blows 

on 
the 

end 
of

the 
spanner 

with 
a light 

hammer, 
in preference 

to a levering
motion, 

when 
the 

nut 
will 

release. 
Disconnect 

front 
chain.

‘Take 
away 

the 
clutch-adjusting 

screws, 
springs, 

cups 
and

pressure 
plate. 

Turn 
back 

the 
tab 

washer 
behind 

clutch-hub
fixing 

nut. 
.

Engage 
top 

gear, 
press 

hard 
on 

the 
rear-brake 

pedal 
and 

—
unscrew 

the 
hub 

nut. 
Place 

one 
hand 

on 
the 

back 
of the

clutch 
assembly, 

the 
other 

against 
the 

washer 
covering 

the
clutch 

rollers, 
then 

the 
complete 

assembly 
will 

come 
away

without 
losing 

the 
rollers 

(twenty-four 
in number). 

Remove
the 

long 
hexagon 

bolt 
uniting 

the 
rear 

chain-guard 
to the 

back
portion 

of the 
chaincase. 

Unscrew 
three 

bolts 
(4 

in. 
A/F)

retaining 
chaincase 

to 
crankcase, 

after 
turning 

back 
the 

tab
washer, 

also 
nut 

on 
bolt 

in centre 
of case, 

which 
can 

now 
be

removed. 
0

Work 
on 

the 
gearbox 

can 
now 

commence 
by removing 

the
drain 

plug 
in the 

bottom 
of the 

gearbox 
shell 

and 
catching 

the
oil 

drained 
in a suitable 

receptacle. 
Remove:
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Clutc

h
opera

ting
leve

r.

Screw, 
fixing 

cap 
to 

kick- 
F. 

Pin 
for 

A.

B.Cc,D.

Cap
,

cover
ing

sleev
e

D
.

Sleeve 
nut 

for 
E

.
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(1) 
Clutch 

cable.
(2) Four 

nuts 
fixing 

kick-starter 
case 

cover 
and 

with-
draw, 

leaving 
the 

kick-starter 
crank 

and 
foot-

change 
pedal 

in 
position. 

Fit 
a rubber 

band
between 

the 
kick-starter 

crank 
and 

foot-change
pedal 

to prevent 
kick-starter 

spring 
unwinding.

(3) Clutch 
lever 

in kick-starter 
case 

cover, 
also 

short
push-rod, 

watch 
for 

the 
f-in. 

steel 
ball 

used
between 

the 
short 

and 
long 

push-rod.
(4) Kick-starter 

pinion 
nut; 

pull 
off 

the 
pinion 

and

spring.

(5) Four 
nuts 

fixing 
kick-starter 

case 
to gearbox 

shell.
(6) The 

kick-starter' 
case, 

watch 
for 

the 
twelve 

rollers

(7) Slotted 
bolt 

at bottom 
of gearbox 

shell, 
with 

its
spring 

which 
operates 

the 
pawl.

(8) The 
whole 

of the 
gears 

and 
layshaft, 

except 
the

main 
driving 

gear, 
with 

camshafts.

Fic. 
24.—CoMPONENTs 

OF 
THE 

CLUTCH 
RELEASE 

MECHANISM.

E. 
Operating 

lever 
fork.

G. 
Operating 

plunger.
H

. 
Steel 

ball 
for 

G
.
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(9) 
Rear 

chain, 
the 

mainshaft 
can 

now 
be withdrawn

from 
the 

clutch 
end 

of the 
gearbox. 

Using 
a

chain 
bar, 

which 
is simple 

to make 
(Fig. 

25), 
with

ashort 
length 

of $
 

in. 
x 2

 in. chain 
attached, 

drape
the 

chain 
round 

the 
sprocket, 

with 
the 

bar 
propped

against 
the 

frame. 
Should 

it be inconvenient 
to

make 
a tool 

of this 
kind, 

leave 
the 

chain 
attached

and 
apply 

pressure 
on 

the 
brake 

pedal 
to release 

the
sprocket-fixing 

nut 
after 

turning 
up 

the 
tab

washer, 
This 

nut 
is usually 

very 
tight, 

as it must
be, and 

for 
this 

reason 
the 

use 
of a chain 

bar 
is

(10) The sprocket 
spacing 

collars, recording 
the position

(11) 
The 

main 
driving 

gear, 
which 

can 
be tapped 

into

(12) 
The 

main 
bearing 

after 
extracting 

the 
circlip,

washer 
and 

oil 
seal.

(13) 
The 

mainshaft 
ball-bearing 

in 
the 

kick-starter 
case,

which 
is also 

retained 
by | a circlip.

Fig. 
25.-—CHAINBAR 

FOR 
USE 

WHEN 
Removine 

Grarnox 
SPROCKET

Nur.

The 
gearbox 

is now 
completely 

dismantled, 
with 

the 
excep-

tion 
of the 

layshaft 
bushes. 

These 
bushes, 

a force 
fit in both

the 
gearbox 

shell 
and 

kick-starter 
case, 

are 
made 

from 
self-

lubricating 
bronze 

and 
are 

somewhat 
brittle, 

so care 
should 

be
taken 

when 
new 

bushes 
are 

fitted, 
which 

do 
not 

require
reaming 

for 
size. 

To 
extract 

the 
layshaft 

bush 
in the 

gearbox
shell, 

tap 
out, 

the 
steel 

“ glut 
” or 

disc, 
then 

the 
bush 

can 
be

pressed 
into 

the 
interior 

of the 
gearbox 

shell. 
The 

bush 
in the

kick-starter 
case 

can 
be pushed 

out 
by supporting 

the case 
with

There 
is very 

little 
load, 

or 
turning 

movement 
on 

the 
cam-

shaft 
bush 

in the 
gearbox 

shell. 
To 

remove, 
usé 

method



80 
A.J.S. 

TWIN 
MOTOR 

CYCLES

described 
for extracting 

layshaft 
bush 

in shell. 
Details 

of
camshaft 

assembly 
are 

shown 
in Fig. 

26.
Two 

inexpensive 
self-lubricating 

bushes 
are 

fitted 
in the

main-gear 
pinion. 

Insert 
the 

mainshaft 
and 

check 
for 

wear.
These 

bushes 
are 

a force 
fit and 

can 
be pressed 

out 
without

difficulty. 
‘They 

must 
be a tight 

fit in the 
pinion, 

for 
a loose

bush 
will 

affect 
top-gear 

engagement. 
The 

pinion 
on 

the
layshaft 

which 
engages 

with 
the 

main 
gear 

should 
also 

be 
a

tight 
fit on 

splines 
for 

layshaft. 
If the 

shaft 
is chipped, 

or
pinion 

loose, 
fit replacements. 

Examine 
carefully 

the 
striker

forks 
on 

camshaft 
for wear, 

as a badly 
worn 

fork 
can 

allow 
two

gears 
to engage 

simultaneously, 
with 

disastrous 
results.

Reassembling 
Gearbox

Wash 
and 

oil all parts 
before 

reassembly.
Replace 

in the 
following 

order 
:

(1) The 
main 

driving 
bearing, 

oil 
seal, 

retaining

(2) The 
main 

gear, 
with 

spacing 
collars, 

washers, 
.

chain-sprocket 
and 

tab-washer, 
with 

fixing 
nut.

Apply 
chain-bar 

firmly, 
tighten 

sprocket 
nut, 

turn

Fic. 
26.—GEarBox 

CAMSHAFT 
AND 

SELECTOR 
Forks.

A. 
Camshaft. 

D. 
Layshaft 

sliding 
clutch

B. 
Operating 

fork 
peg. 

operating 
fork,

C. 
Mainshaft 

sliding 
gear 

operat- 
E. 

Pinion. 
.

ing 
fork. 

F. 
Grooves 

for 
engagement 

with
locking 

pawl.
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(4) Gears 
on layshaft 

in the order 
shown 

in Fig. 
27, the

fixed 
pinion 

is fitted 
to the short 

end 
of the 

layshaft.
(5) Hold 

the 
layshaft 

assembly 
in hand, 

with 
the 

fixed
pinion 

on 
the 

left. 
.
 

Take 
up the 

camshaft 
(small

pinion 
to the 

right), 
engage 

the 
larger 

of the 
two

striker-forks 
in groove 

for 
sliding 

clutch.
(6) Hold 

the 
mainshaft 

sliding 
gear, 

large 
pinion 

to the
left, 

along 
the 

camshaft 
assembly, 

so 
that 

the
smaller 

striker-fork 
engages 

with 
its central 

groove.
(7) Insert 

the 
entire 

assembly 
into 

the 
gearbox 

shell,
sliding 

the mainshaft 
gear 

along 
the 

mainshaft, 
and

push 
home, 

locating 
the 

camshaft 
and 

layshaft 
into

respective 
bushes.

(8) Slide 
the 

remaining 
free 

pinion 
on 

mainshaft.
(9) Pawl, 

spring 
and 

slotted 
screw, 

locating 
gears.

(x0) 
The 

twelve 
rollers, 

with 
grease 

to hold 
in position.

(x1) 
The 

mainshaft 
ball 

bearing 
for 

kick-starter 
case,

locate 
with 

circlip.
(x2) 

Paper 
washer 

for gearbox 
shell, 

with 
grease 

applied
on 

gearbox 
face.

(13) 
The 

kick-starter 
case, 

ensure 
rollers 

enter 
housing

in kick-starter 
case, 

the 
four 

nuts 
for 

case, 
and

firmly 
tighten.

(14) 
The 

ratchet-pinion 
bush 

and 
spring 

on 
mainshaft

ratchet 
pinion 

(teeth 
outwards), 

the 
ratchet 

driver,
fully 

tighten 
fixing 

nut.
(15) 

Paper 
washer 

for kick-starter 
case, 

with 
grease 

on
face 

of case, 
carefully 

passing 
the 

washer 
over 

studs
to avoid 

damage.

Replacing 
Foot-change 

Assembly
To 

ensure 
gears 

are 
correctly 

indexed, 
particular 

care 
is

needed 
for this 

operation. 
The 

small 
pinion 

on 
the 

camshaft
is marked 

with 
a letter 

““O”. 
The 

sector 
engaging 

with 
the

pinion 
is marked 

likewise. 
Proceed:

(x) Turn 
the 

camshaft 
till the 

“‘O 
” is at nine 

o’clock.
(2) Fit 

the 
sector, 

with 
the 

“O” 
stamped 

on 
it to

mesh 
with 

“ O” 
on 

the 
small 

pinion. a
,

i
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(3) 
Apply 

graphite 
grease 

on 
the 

length, 
and 

both 
ends

of the 
long 

push-rod 
and 

insert 
it into 

the 
main-

shaft 
from 

clutch 
end, 

with 
2 in. 

protruding.
(4) 

From 
kick-starter 

end 
of mainshaft 

insert 
}-in. 

steel
ball, 

short 
push-rod, 

with 
the 

slot 
nearly 

vertical.
(5) 

Take 
up 

the 
spring 

box, 
see 

that 
the 

springs 
are 

not
broken 

and 
that 

the 
four 

small 
steel. 

plates 
are 

in

position.
(6) 

Place 
metal 

cover 
on 

spring 
box, 

fit the 
quadrant

with 
its peg 

engaged 
between 

the 
two 

small 
springs.

(7) 
Fit 

rocking 
pawl. 

The 
complete 

assembly 
can

now 
be inserted 

in the 
kick-starter 

case, 
locating

the 
peg 

in case 
between 

the 
two 

large 
springs.

a
_
i

ke

Clutc
h

assem
bly.

L.
Kick-start

er
axle

.
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(8
)

Place
gas

ket
-in

positio
n,

put
back

the
case

cover,
after

discard
ing

the
rubbe

r
band

,
holdi

ng
the

kick
-

starter
crank

in
its

norma
l

positi
on,

then
pus

h
the

cover
firm

ly
home

.
If

the
cover

does
not

go
full

y
home

this
may

be
due

to
the

rockin
g.

paw
l

bein
g

out
of

positi
on

(wo
rk

the
gear

ped
al

up
and

dow
n)

or
the

slo
t

in
the

shor
t

push-
rod

engag
ing

with
clutch

operat
ing

leve
r.

(9
)

Fit
gear-cha

nge
indicato

r
and

the
clutch

cable
.

(10
)

Putx
pin

t
of

engin
e

oil
SAE

g0
into

the
gearbo

x.
(11

)
Reassemb

le
clutch

in
reverse

order
.

Dismant
ling

and
Reassem

bling
the

B.s
2

Typ
e

Gearbo
x

in
the

Fram
e

,

‘The
gener

al
arrangeme

nt
is

shown
in

Fig
.

28
,

illustrat
ing

the
interna

l
gearb

ox
layou

t,
togeth

er
with

the
foot-chan

ge
mechanis

m
and

kick-starte
r.

To
remov

e
the

kick-starter-ca
se

cover,
to

inspe
ct

gear
chang

e,
clutch-oper

ating
mechanism

and
kick-sta

rter
:

.
.

(1
)

Drain
gearb

ox
after

remov
ing

drain
plu

g
in

bottom
of

gea
r

case.
(2

)
Unscrew

filler
cap

on
kick-starter-ca

se
cover.

(3
)

Screw
down

clutch-cabl
e

adjust
er,

to
perm

it
clutch

-

(4
)

Unscrew
clutch-cabl

e
adjust

er,
remove

the
cable

.
(5

)
Remove

nut
securi

ng
gear-pos

ition
disc

,
with

its
sprin

g.
(6

)
Take

out
five

cheese-heade
d

screws
secu

ring
cas

e
_

cove
r.

ee
e

(7
)

Pull
off

the
case

cover
about

4
in.,

turn
kick-sta

rter
crank

so
it

can
be

tied
to

foot-chan
ge

lever
with

a
_tubbe

r
band

,
preven

ting
the

kick-starte
r

from

(8
)

Case
cover

can
now

be
taken

off.
Parts

subje
ct

to
wear

are
the

plung
er,

which
engages

with
“

dimpl
es

”
in

cam
barre

l,
and

the
clutch

push-ro
d.

Wear
of

this
kind

is
caused

by
continu

al
pressu

re
on

these
two

parts—
see

clutch-cable
adjustment.

After
refitting

parts
in

rever
se”

¥S
¢
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order, 
ensure 

fixing 
screws 

are 
correctly 

positioned 
as detailed,

Fill 
with 

1 pint 
of engine 

oil, SAE 
50.

Top 
screw, 

3} in. under 
head.

Bottom 
screw, 

2$ in. under 
head.

Rear 
screw, 

§
 in. under 

head.
Front 

screws, 
1$ in. under 

head.

Removing 
the 

Gears

Remove 
kick-starter 

case 
as previously 

described. 
Remove

split 
pin securing 

striker-shaft 
pins, 

withdraw 
both 

pins, 
cam

barrel, 
spring 

and 
short 

plunger, 
which 

engages 
with 

cam
barrel. 

Unscrew 
mainshaft 

nut, 
take 

off kick-starter 
ratchet,

ratchet 
driver, 

bush 
and 

spring. 
Upon 

removing 
three 

screws
in the kick-starter 

case, 
the case, 

corhplete 
with 

the cluster 
of

gears 
in situ, 

will 
be exposed 

when 
case 

is pulled 
away. 

If the
mainshaft 

has 
to be removed, 

release 
nut 

on clutch 
end.

Removing 
Main 

Driving 
Gear 

and 
Bearing

The 
nut 

securing 
rear-chain 

sprocket 
is firmly 

tightened, 
as

it must 
be, therefore 

some 
difficulty 

may 
exist 

in holding 
the

sprocket 
during 

this 
process. 

The 
chain 

bar (Fig. 
25) is the

tool 
for this 

job, 
fitted 

on the sprocket, 
with 

the bar propped
against 

the frame 
after 

disconnecting 
the rear 

chain.
Proceed 

by turning 
down 

the 
lock-washer 

behind 
the

sprocket 
nut. 

Remove 
the 

sprocket 
nut, 

lock-washer, 
two

distance-pieces 
and 

then 
the sprocket, 

which 
can 

be pulled 
off

easily 
without 

an extractor. 
‘Take 

away 
the distance 

piece, 
the

ggitclip 
and 

the oil seal, 
when 

the main 
gear 

can 
be tapped 

into
"Ete 

gearbox 
shell.

3 
hen 

the 
case 

is removed, 
the two 

striker-shafts 
and 

lay-
sHaft 

with 
gear 

pinions 
assembled, 

will 
come 

away 
in a cluster.

The 
position 

of gears 
should 

be carefully 
noted.

To 
Refit 

the 
Gears

With 
the mainshaft 

in the gearbox, 
fit parts 

in the following
order:

(2) Take 
up layshaft, 

fit over 
splined 

end.
(8) Second 

gear-pinion, 
24 teeth 

; layshaft 
fixed-pinion,

18 
teeth.

Ay
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(c) Fit 

mainshaft 
second 

gear, 
22 

teeth, 
inté 

mainshaft
striker 

forks.

(4) Fit 
mainshaft 

third 
gear, 

25 teeth, 
into 

layshaft
striker 

forks.

{e) Fit 
third 

gear 
on 

layshaft, 
21 teeth.

(f) Lew 
gear 

on 
mainshaft, 

17 teeth, 
with 

spigot 
end

towards 
kick-starter.

{g) 
Low 

gear 
on 

layshaft, 
29 teeth.

With 
striker-fotk 

shafts 
mounted 

in the 
case, 

the 
complete

assembly 
can 

go into 
the 

gearbox 
shell. 

Reassemble 
clutch

and 
foot-change 

assembly.
Clutches

Clutch 
Operation

When 
the 

handlebar 
control 

lever 
is operated, 

the 
clutch

lever 
A (Fig. 

23) is moved 
in the 

direction 
of the 

arrow, 
thus

separating 
the 

clutch 
friction 

plates. 
This 

action 
compresses

the 
clutch 

springs, 
which 

must 
be evenly 

adjusted, 
otherwise

clutch 
drag 

or slip will 
take 

place. 
It will 

be observed 
that 

if
wear 

takes 
place 

on the operating 
lever 

A, the short 
push-rod 

B
or the push-rod 

D, the withdrawal 
movement 

of the 
clutch 

will
be curtailed 

by contact 
between 

the 
slotted 

end 
of the 

short
push-rod 

B
 and 

the 
end 

of the 
mainshaft.

Clutch-spring 
Adjustment 

—

A cheap 
screwdriver 

with 
a slot 

}
 in. deep 

cut 
in the 

end, 
to

clear 
the clutch-spring 

studs, 
is a suitable 

tool 
for this 

purpose.
After 

assembling 
the 

clutch 
springs 

and 
cups, 

screw 
on 

the
spring-adjusting 

nuts, 
but 

do not 
fully 

tighten. 
Ensure 

that
the spring-pressure 

plate, 
which 

houses 
the springs, 

is correctly
located, 

then 
screw 

home 
diagonally 

the 
adjusting 

screws 
until

they 
are 

fully 
compressing 

the springs. 
Unscrew 

each 
adjust-

ing screw 
four 

complete 
turns 

to provide 
the 

recommended

Clutch 
Adjustment 

vo 
aa

Minor 
adjustment 

of the withdrawal 
mechanism 

is obtained 
’

by screwing 
the clutch-cable 

adjuster 
in or out; 

the adjuster 
is

mounted 
in the 

top 
of the 

kick-starter 
case. 

Free 
movement

“



of 
the 

handlebar 
lever, 

before 
resistance 

of 
clutch 

springs
occurs, 

should 
be to the 

extent 
of }- 

in. 
only. 

Should 
this

free 
movement 

of the 
operating 

lever 
suddenly 

increase, 
refer

to 
Noisy 

Gear 
Engagement, 

which 
will 

inevitably 
occur 

when
the 

withdrawal 
movement 

is restricted 
by lost 

motion. 
Major

two
screws

,
locate

s
the

sleev
e

nut.

plates 
will 

tend 
to close 

up 
to each 

other, 
which 

has 
the 

effect

of
increas

ing
the

effectiv
e

leng
th

of
the

clutch
push-r

od.

th
e

wear
on

th
e

inser
ts

an
d

cab
le

stret
ch

shou
ld

neutra
lise

thes
e

*

ay
a 

\(
c

Co
.

pee a

=

ee

=
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Laysh

aft
low

gear
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F.
Laysh

aft
third

gear
.

G
.

Laysh
aft

secon
d

gear
.

H.
Laysh

aft
sma

ll
pinio

n.

Mainsh
aft

low
gear

.
»

Mainsh
aft

thir
d

gear
.

‘“C
,

Mainsha
ft

secon
d

gear
.

_D
.

Mainsha
ft

drivi
ng

gear
.
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two

actions.
Nevertheles

s,
in

all
probabil

ity
clutch

push-ro
d

adjustment
will

be
necessary,

by
an

allowance
of

ds
in.

free
movement

between
the

operatin
g

lever
,

A,
and

the
operatin

g
plunger

,
G.

To
do

this,
remove

the
two

screws,
B,

take
off

the
plate

and
remove

the
oil-filler

plug
on

the
kick-starter

case.
To

increase
the

movement,
turn

the
sleeve

nut
clockwise

(usually
half

to
one

turn
will

suffice).
Replace

‘the
cap

and
check

the
movement

of
the

lever
with

a
finge

r
inserted

in
the

oil-filler
plug

orifice.
‘To

decrease
the

movement,
rotate

the
sleeve

nut
anti-clockw

ise.

Removin
g

the
Clutch

Cable
_

(a)
Remov

e
the

oil-filler
plug

.
(8)

Screw
home

the
clutch-cable

adjuste
r.

(c)
Press

in
the

lever
witha

screwdriver
to

disengage
the

clutch-cab
le

inner
wire

.
.

{d)
Unscrew

the
clutch-cable

adjuster
complete

ly.
{e)

Disconnect
inner

wire
from

the
handlebar

lever.
({)

If
numerous

cable
clips

or
insulating

tape
are

used
to

secure
the

outer
cable

to
the

frame
tube

,
it

may
be

necessary
to

remove
the

petr
ol

tank.

Replaci
ng

the
Clutch

Cable
Reverse

the
removal

procedur
e

;
ensure

that
sharp

bends
do

not
occur

in
this

cable
.

Lubricati
ng

the
Clutch

Cable
The

benefit
of

a
well-lubricated

clutch
cable

has
to

be
experience

d
to

be
appreciated

.
With

the
cable

removed,
shapea

small
funnel

made
from

plasticine
moulded

on
the

end
of

the
outer

cable.
Hold

the
cable

vertical
and

fill
the

funnel
with

paraffin
to

assist
oil

penetratio
n
;

when
the

paraffin
has

drained
down

the
cable

fill
the

funnel
with

light
oil.

Suspen
d

the
cable

to
allow

the
oil

to
percola

te
down

the
inner

wire.

Clutch
Sli

p
This

can
be

the
resul

t
of:

(a)
Insufficient

clearanc
e

(gy
in.)

between
the

clutch
leve

r,
A,

and
the

plunge
r,

G,
in

Fig
.

24;

<
sey

=



ate

A” 
the effect 

of washing 
all the friction 

plates 
in petrof 

and 
then

88 
A.J.S. 

TWIN 
MOTOR 

CYCLES

(6) Insufficient 
free 

movement 
(}-$, 

in.) 
of clutch

handlebar 
operating 

lever.

(c) The 
top of the operating 

lever, 
A, may 

be fouling
the oil-filler 

plug. 
If these 

points 
are 

not 
at fault,

then 
there 

may 
be oil on 

the 
clutch-plate 

friction
discs, 

or the 
clutch 

springs 
may 

be weak 
(normal

free 
length 

1} in.).

Should 
the fault 

be due 
to oil-impregnated 

friction 
inserts,

dusting 
them 

copiously 
with 

fullers’ 
earth 

should 
be tried. 

If
it proves 

ineffective, 
replace 

the 
inserts 

with 
the 

type, 
now

available, 
that 

are 
impervious 

to oil. 
If the clutch 

slip has
prevailed 

for 
any 

length 
of time, 

the 
heat 

generated 
will

probably 
have 

weakened 
the 

clutch 
springs; 

to avoid 
subse-

quent 
attention, 

fit a new 
set.

NoteOn the C.P. 
type 

gearboxes 
a large 

nut 
was 

used 
to retain 

the
clutch 

hub 
on the mainshaft, 

and 
it is possible 

for the clutch-
spring 

cups 
to foul 

this 
nut 

and 
cause 

clutch 
slip. 

To correct,
use 

the slightly 
smaller 

B.52 
type 

clutch 
hub 

nut.

Removing 
Clutch 

Complete
Remove 

: 
,

(1) Outer 
portion 

of chaincase.

(2) Five 
screws 

for clutch, 
with 

pressure 
plate, 

springs
and 

cups.
(3) Lock-washer 

under 
clutch 

hub 
nut.

(4) Engage 
top gear, 

fit box 
key to clutch 

hub 
nut, 

press
on rear-brake 

pedal 
and 

unscrew 
nut. 

Disconnect
front 

chain.

(5) As clutch 
hub 

is on 
splines, 

a tool 
is not 

needed 
to

remove 
it. 

Take 
away 

the 
clutch 

assembly 
com-

plete, 
watch 

for clutch 
rollers 

(24), 
which 

will 
drop

out 
when 

assembly 
is removed.

(6) Gearbox 
mainshaft.

To reassemble, 
use 

anti-centrifuge 
grease 

to stick 
rollers 

in
Position, 

reverse 
dismantling 

order.
a 

B.S
oe

CHAPTER 
IV

FRAME 
AND 

FORKS

Maree 
‘of the frame 

and cycle 
parts 

is confined
generally 

to regular 
greasing 

and occasional 
adjustment

of the steering-head 
bearings. 

The 
forks 

and 
rear 

suspension
legs 

require 
virtually 

no 
attention 

for 
many 

thousands 
of

miles 
;
 when, 

however, 
it is necessary 

to dismantle 
and 

inspect
for wear, 

the job is well 
within 

the capability 
of any 

enthusiastic
owner 

equipped 
with 

a reasonable 
number 

of workshop 
tools,

plus 
the 

few 
special 

tools 
that 

are 
‘essential.

Steering-head 
Adjustment

Self-aligning 
ball-races 

are 
fitted 

to both 
ends 

of the 
frame

head-lug, 
which 

must 
be kept 

in close 
adjustment, 

for move-
ment, 

which 
will 

occur 
when 

the 
front 

brake 
is applied, 

will
damage 

both 
the 

races 
if the 

correct 
adjustment 

is not 
main-

tained. 
This 

adjustment 
must 

be made 
with 

the 
front 

wheel
clear 

of the 
ground, 

using 
a box-under 

the 
crankcase. 

To
tighten 

the 
bearing, 

relegse 
slightly 

the 
two 

nuts, 
or Allen

screws, 
whichever 

are 
fitted, 

situated 
under 

the headlamp, 
that

clamp 
the 

fork 
inner-tubes. 

‘Slacken 
off the 

top nut 
on 

the
fork 

stem, 
which 

passes 
through 

the 
handlebar 

lug. 
Screw

down. 
the 

lower 
nut 

on 
the 

fork 
stem 

half 
a turn. 

Place 
the

fingers 
of the left 

hand 
on the handlebar 

lug and 
the end 

of the
frame 

head-lug. 
Lift 

up the front-wheel 
assembly, 

with 
ri ght

hand 
on the 

mudguard, 
when 

movement 
will 

be felt by the 
left

hand 
(Fig. 

29). 
Retighten 

the 
lower 

nut 
if necessary, 

until
movement 

is taken 
up. 

Bearings 
should 

be free 
from 

friction,
and 

not 
overtightened. 

,

It is of vital 
importance 

to ensure 
the 

nuts, 
or Allen 

screws,
clamping 

‘the fork 
tubes 

are 
firmly 

retightened 
when 

adjust-
ment 

is completed, 
for 

if movement 
between 

the 
fork 

tubes
and 

the 
fork 

crown 
occurs 

“ fretting” 
will 

take 
place, 

which
can 

result 
in a fracture 

of the 
fork 

inner 
tube.

89
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29 CHECKING 

STEERING-HEAD 
ADJUSTMENT.

To 
check 

adjustment, 
grasp 

machine 
as shown 

and 
raise 

front 
wheel

clear 
of ground. 

If the 
bearing 

is loose, 
movement 

will 
be 

detected
by the 

left 
hand.

;iaH
Senders stthainateamantinlalaimisemmtien icvne a

Steer
ing

Trouble
s

If
the

machin
e

has
been

run
for

any
leng

th
of

time
with

a
loose

ly
adjust

ed
steering-h

ead
bearin

g,
pittin

g
in

the
ball-rac

es
‘wil

l
create

a
rollin

g
motio

n
in

steeri
ng,

which
can

onl
y

be
rectifie

d
by

replac
ing

the
damag

ed
ball-race

s.
Th

is
can

be
prov

ed
by

jacki
ng

up
the

fron
t

whee
l

as
previo

usly
describ

ed,
whe

n,
if

the
handleba

rs
are

moved
sidew

ays
slow

ly,
the

‘‘
pit

t-
ing

”
in

the
ball-race

s
can

be
felt

.
If

a
steering-da

mper
is

fitte
d,

the
same

effec
t

will
resul

t
if

unwante
d

frictio
n

in
the

damp
er

takes
plac

e.
Remov

ing
the

‘bolt
anchor

ing
the

damp
er

stee
l

pla
te

to
the

head-l
ug

will
prove

after
road

test
if

the
fault

lies
wit

h
the

steering-da
mper.

Swolle
n

frictio
n

disc
s,

or
ben

t
damp

er
plate

s,
are

associate
d

with
this

fault
.

Both
damp

er
stee

l
plat

es
should

be
paral

lel
to

each
othe

r
;

the
use

of
a

stee
l

washe
r

betwee
n

the
damp

er

>

plat
e

and
the

head-
lug

wil
l

have
the

desire
d

result
.

Handleba
rs

Wobbl
e

at
Slow

Road
Spee

ds
(Sol

o)
Usua

lly
occurs

after
tyre

s
have

been
remov

ed,
or

repla
ce-

ments
fitte

d,
and

is
entir

ely
due

to
one

or
both

tyre
s

runn
ing

out
of

true
with

the
whee

l
rim

.
This

can
easi

ly
be

prove
d,

in
the

case
of

the
rear

whe
el,

by
raisin

g
the

rear
whee

l
clea

r
of

the
‘grou

nd,
Star

t
the

engin
e,

engage
the

top
gear

.
With

the
rear

whee
l

spinni
ng,

watch
the

rear
whee

l
as

it
revolv

es,
when

a
“

wobb
ly

”
motio

n
of

the
rear

tyre
wil

l
indicat

e
if

the
faul

t
lies

with
this

par
t

of
the

machin
e.

In
the

case
of

the
fron

t
whee

l,
whic

h
is

the
most

proba
ble

caus
e

of
the

fau
lt,

the
whee

l
must

be
rotate

d
by

han
d

as
fas

t
as

possib
le

to
observe

if
the

tyre
is

true
with

the
rim.

Usua
lly,

over-infla
ting

the
tyre

to
40

Ib./s
q.

in.
wil

l
cause

the
tyre

to
make

up
its

prope
r

positio
n,

if
not,

deflate
the

tyre
and

strike
it

carefu
lly

with
a

mall
et

until
it

is
even

with
the

whee
l

rim
.

Handleb
ar

Wobb
le

(Sidec
ar)

A
steeri

ng
damp

er
is

not
necessar

y
when

the
machin

e
is

used
as

a
solo

,
as

the
steerin

g
is

perfec
tly

safe
without

it.
Whena

sideca
r

is
fitted

the
handleba

rs
wil

l
wobbl

e
violen

tly
at

low
road

spee
ds

due
to

the
dra

g
caused

by
the

third
whee

l
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attached. 
This 

can 
only 

be controlled 
by fitting 

a steering
damper, 

obtainable 
from 

the 
makers: 

this 
is essential, 

in-
dependent 

of the type 
or weight 

of the sidecar 
used.

The 
position 

of the 
sidecar 

wheel 
in relation 

to the 
rear

wheel 
has some 

bearing 
on the extent 

of the-wobble, 
but, 

as a
spring 

frame 
is used, 

the chassis 
position 

cannot 
be varied.

All sidecar 
makers 

have 
knowledge 

of the frame 
layout 

and
will 

know 
what 

type 
of chassis 

to supply 
if the 

model 
of the

machine 
is specified.

Fitting 
a Steering 

Damper 
-

The 
steering 

damper 
is supplied 

assembled. 
To 

avoid
removing 

front 
wheel 

and 
guard, 

take 
off the damper 

knob 
and

washers, 
then 

unscrew 
the long 

draw 
bolt 

from 
the damper

base. 
Remove 

dome 
nut 

on fork 
stem, 

pass 
the long draw 

bolt
up the 

fork 
stem 

from 
the 

base 
of fork 

crown, 
screw 

on
damper 

knob 
to retain 

the 
bolt. 

So
Refit 

draw 
bolt 

to damper 
base, 

fully 
tighten 

its lock 
mut.

Attach 
flat steel 

plate 
to the fork 

crown, 
then 

the cranked 
plate

to the boss 
on the 

frame, 
it may 

be necessary 
to use 

a }
 in.

washer 
on 

the 
bolt 

locating 
plate 

to frame. 
If this 

bolt 
is

difficult 
to screw 

home, 
use 

a} in. x 26 T.P.I. 
tap to remove

enamel 
in bolt 

hole.

To complete 
the 

damper 
assembly,

(a) Fit plain 
stem 

nut 
to replace 

dome 
nut.

(6) Fit 
cap 

washer.
(c) Fit 

spring 
washer.

(2) Fit 
serrated 

washer.
(e) Fit 

damper 
knob.

Checking 
Wheel 

Alignment

This 
is best 

accomplished 
by obtaining 

a long 
wooden

batten 
with 

a straight 
edge, 

placed 
along 

both. edges 
of the rear

tyre. 
‘The 

front 
end 

of the track 
stick, 

as it is called, 
sh¢uld 

be
parallel 

with 
both 

edges 
of the front 

tyre.. 
As the section 

of
the rear 

tyre 
is larger 

than 
the front 

tyre, 
the space 

between 
the

batten, 
taken 

on the front 
tyre 

each 
side, 

must be equal.
Once 

the 
correct 

wheel 
alignment 

has 
been 

established, 
a

measurement 
should 

be taken, 
from 

the 
rim 

of the 
rear 

wheel

i dike.Hetetinp minnitngadi n=
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and 
the 

centre 
of the tubing 

for the swinging 
arm. 

When 
this

is recorded 
it is only 

necessary 
to position 

the 
rear 

wheel 
to the

same 
measurement 

to 
ensure 

that 
the 

wheel 
alignment 

is
correct. 

A strip 
of steel, 

suitably 
marked 

after 
adjustment,

will 
serve 

as a guide 
for 

subsequent 
adjustment.

Steering 
Uncertain 

on 
Bends

Test 
for 

wheel 
alignment, 

then 
check 

wheel 
bearings 

for
loose 

spindle 
or bearings. 

Remove 
one 

rear-suspension 
unit

at a time 
and 

check 
each 

unit 
for equal 

damping. 
Any 

varia-
tion 

can 
be due 

to damaged 
oil seal, 

Jow 
oil content 

or broken
damper 

tubes. 
Check 

the 
swinging 

arm 
for 

side 
movement,

which 
is likely 

only 
on 

machines 
that 

have 
been 

in commission
for several 

years. 
The 

replacement 
of worn 

bushes 
is a major

operation 
that 

should 
be carried 

out 
by the 

makers 
of the

machine.

“Teledraulic’’ 
Suspension

The 
three 

types 
of front 

forks 
used 

on 
twin-cylinder 

models
are 

basically 
the 

same, 
with 

the 
exceptions 

of the 
shuttle

darnping 
arrangement 

used 
on 

the 
1950 

model, 
and 

large-
diameter 

fork 
inner 

tubes 
for 

1955 
models. 

The 
shuttle-type

damping 
was 

discarded 
through 

a “ clacking 
noise” 

on 
violent

impact, 
or 

on 
application 

of the 
front 

brake 
violently. 

‘The
noise 

is caused 
by shuttle 

movement, 
and 

has 
no 

adverse 
effect

on 
reliability. 

In 
some 

cases, 
improvement 

is made 
by

increasing 
oil content 

by }
 02. 

to each 
fork 

tube 
(104 

oz.).
Faults 

in
 the 

Front 
Forks

Forks 
sticking 

is caused 
by Bakelite 

bushes 
swelling, 

creating
friction 

between 
bushes 

and 
fork 

inner 
tubes. 

This 
is on 

the
assumption 

that 
fork 

tubes 
are 

not 
bent. 

Sometimes 
this 

fault
will 

cause 
a “ creaking 

noise 
*? when 

handlebars 
are 

turned
slowly 

with 
the 

machine 
stationary, 

often 
confused 

with 
a

cracked 
ball-race 

in the 
steering-head. 

To remedy, 
dismantle

the 
forks, 

ease 
down 

with 
emery 

cloth 
inside 

the 
diameter 

of
both 

bushes 
for 

a free 
fit on 

tubes 
; oil and 

refit. 
Should 

the
forks 

become 
stiff 

after 
refitting 

the 
front 

wheel, 
loosen 

the
four 

nuts 
clamping 

the 
front-wheel 

spindle, 
work 

the 
forks
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violently 
up 

and 
down, 

retighten 
the 

four 
nuts. 

This 
will

permit 
the 

fork 
tubes 

to be relieved 
of the 

side 
thrust. 

On
1955 

models 
similarly 

affected, 
take 

off 
the 

two 
nuts 

fixing 
the

front 
guard 

to 
the 

fork 
slider, 

and 
test. 

If the 
forks 

work
freely 

in this 
condition, 

set 
stays 

on 
the 

front 
guard, 

which 
are

under 
tension. 

:

Grating 
Noise 

with 
Fork 

Movement

This 
noise 

is due 
to one 

or 
both 

springs 
in contact 

with 
the

cover 
tubes. 

Grease 
applied 

on 
the 

outside 
diameter 

of the
springs 

will 
have 

a lasting 
effect. 

Buckled 
springs 

can 
be

cured 
by grinding 

the 
ends 

square 
with 

the 
axis 

of the 
spring.

This 
will 

occur 
if the 

oil 
content 

is nil 
or 

very 
low, 

noise
comes 

from 
the 

damper 
tubes 

or 
rods. 

The 
damper 

rod
disconnected 

from 
the 

fork 
top 

bolt 
can 

also 
cause 

this 
noise.

Caused 
by worn 

Bakelite 
bushes 

or, 
in the 

case 
of a very 

old
machine, 

wear 
between 

the 
bottom 

steel 
bush 

and 
the 

slider.

Dismantling 
the 

Forks
To 

facilitate 
dismantling 

and 
reassembly, 

a draw 
bolt 

is
most 

desirable, 
details 

and 
dimensions 

are 
shown 

in Fig. 
30.

This 
tool 

is used 
to drive 

out 
the 

fork 
tubes 

without 
damage,

and 
in particular 

to pull 
back 

the 
tubes 

against 
the 

resistance 
of

the 
fork 

springs 
on 

assembly. 
Without 

this 
tool, 

dismantling 
-

the 
forks 

from 
the 

bottom 
end 

is necessary.

Changing 
or 

Servicing 
the 

Fork 
springs 

/
A

 quick 
and 

easy 
method 

of exposing 
fork 

springs 
is shown

in Fig. 
31. 

With 
draw 

bolt 
available, 

disconnect 
the 

front-
brake 

cable, 
slacken 

the 
nuts 

or 
Allen 

screws, 
whichever 

are

tubes. 
Remove 

the 
large 

nuts 
on 

the 
handlebar 

lug, 
dis-

tube, 
tap 

the 
tube 

downwards 
a slight 

amount, 
unscrew 

the
draw 

bolt, 
insert 

it into 
the 

other 
tube, 

tap 
the 

tube 
down 

a
similar 

amount, 
repeat 

this 
process, 

so 
that 

the 
tubes 

are
moved 

an 
equal 

amount, 
until 

they 
are 

cledr.of 
the 

lower 
fork

crow
n.

To 
refit 

the 
forks, 

enter 
the 

tubes 
into 

the 
fork 

crown, 
pass

draw 
bolt 

through 
the 

handlebar 
lug, 

screw 
it into 

the 
tube.

Run 
down 

the 
nut 

on 
the 

draw 
bolt 

to 
pull 

back 
the 

tube 
a

slight 
amount, 

then 
deal 

with 
the 

other 
tube 

in 
a similar

manner, 
changing 

over 
the 

tool 
until 

the 
tubes 

are 
fully 

home.
A

 loop 
of copper 

wire 
can 

be used 
to “ fish 

” up 
the 

damper
rod, 

or 
a length 

of rod, 
screwed 

+
 in. 

x 26 T.P.1., 
with 

a nut
partially 

screwed 
on, 

it can 
be connected 

with 
the 

damper 
rod

to pull 
it up. 

Refit 
both 

the 
damper 

rods, 
firmly 

tighten 
the

large 
nuts 

for 
tubes, 

retighten 
the 

clamping 
bolts 

or 
screws,

and 
connect 

the 
brake 

cable.

ewe
48°x

20
TP

L
1954

Mes,
Ito"

ASE
SCREWE

D
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Ace
s

wes.:
HEX,

HEAD

igi
oe

>
110)

Ale

ee
x

 
a

Fic
.

30.--D
raw

Boir
ror

Facitrrati
nc

DIsMaNTLI
NG

AND-

Remov
ing

the
Fork

Slide
r

‘damp
er

rod
.

“Unscr
ew

the
fork-slide

r
extensi

on,
screwe

d
into

andth
e

mudgu
ard.

The
oi

l
sea

l
fitte

d
in

the
top

enlarg
ed

end
of

the
slide

r
is

a
close

fit
,

to
mak

e
a

satisfac
tory

seal
.

The
applica

tion
of

hea
t

to
this

par
t

of
the

slide
r

wil
l

cause
it

to
expan

d,
when

with
a

shar
p

jer
k

downwa
rds,

the
slide

r
wil

l
come

away
.

The
reassem

bly
is

carrie
d

out
in

reverse
orde

r.
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Check 
the 

length 
of the 

springs 
before 

refitting.

Alternatively, 
the fork 

tube 
with 

the slider 
and springs 

can 
be

driven 
out 

as 
detailed 

for 
exposing 

the 
fork 

springs. 
If the

fork tube 
is held 

in a vice, use soft clamps 
to avoid 

bruising 
the

tube.

Replacing 
the 

Oil 
Seal

On 
the 

front 
forks 

fitted 
to the 

1950 
models, 

the 
oil seal 

must
be fitted 

from 
the 

top 
or 

screwed 
end 

of the 
tube. 

The 
seal

will 
receive 

damage, 
and 

become 
ineffective, 

unless 
care 

is
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witha
rotary

motion,
with

the
exposed

spring
in

the
seal

facing
downwards

,
the

metal
backing

abuttin
g

agains
t

the
screwed

extens
ion.

Chec
k

Oil
Content—r1

950
Norma

l
oil

content
with

dry
forks

is
10

oz.
(284

c.c.
)

SAE
20.

This
type

of
fork

should
be

serviced
with

the
front

wheel
clear

of
the

ground
.

A
graduate

d
glass

measure
of

not
less

than
10

oz.
should

be
available.

Remove
both

nuts
on

handlebar
lug

securing
the

fork
tubes.

Turning
the

front
wheel

to
the

right
agains

t
steering

stop,
when

dealing
with

the
right

slider,
and

to
the

left
when

this
slider

is
serviced

,
will

facilitate
drainin

g.
Remove

the
drain

plug
from

one
slider

,
oil

drained
,

usually
$-8}

oz.
Refit

drain
plug

,
work

the
forks

up
and

down
violentl

y
several

times
with

the
wheel

on
the

ground
,

to
pump

residue
of

oil
into

the
slider.

Again
remove

the
drain

plug
,

catch
the

residue
of

oil,
usuall

y
makin

g
a

total
of

9}
fluid

oz.
If

the
oil

content
is

low
,

measure
and

pour
back

exactl
y

9}
oz.

A
rubber

grommet,
which

must
be

undamage
d,

is
fitted

around
large

nuts
for

the
tubes.

These
nuts

must
be

firmly
tightene

d
before

the
wheel

is
placed

on
the

ground
.

Checkin
g

the
Oil

Content—1951
-55

Normal
oil

content
wit

h
dr

y
forks

is
64

02.
(184

c.c.
)

SAE
zo.

Machine
must

be
vertical

on
both

road
wheels

,
boxes

under
the

footrests
is

the
best

method.
Unscrew

the
large

nuts
on

the
handlebar

lug.
Use

the
graduate

d
measure

and
turn

the
wheel

to
the

right
,

then
remove

drain
plug

in
the

right
slider.

Catch
the

oil
in

the
measure,

watch
oil

does
not

spurt
out

when
the

drain
plugis

removed.
Refit

the
drain

plug
,

work
the

dampe
r

rod
attached

to
the

large
nuts

up
and

down
several

times,
wait

a
few

minutes
before

removin
g

the
drain

plug
,

catch
the

residue
of

oil
in

the
measure,

which
should

total
6

fluid
oz.

(1704
c.c.).

If
the

oil
content

is
low,

refill
with6

fluid
oz.,

replace
the

large
nut

on
the

handlebar.
The

reason
for

the
difference

of
64

0z.
and

6
oz.

is
due

to
the

presence
of

un-
expélle

d
oil.

.

G
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Fic. 
32.—ExPLopep 

View 
of 

Front 
Forks 

FIrtep 
To

1953-54 
MopeLs.

a4

Remov
ing

the
Front-for

k
Assem

bly
Suppo

rt
the

machine
on

two
suitable

wood
boxes

under
each

footres
t

to
raise

the
rear

whee
l

clear
of

the
groun

d.
Remove

front
whee

l
by

disconnec
ting

front-brak
e

cable
at

the
whee

l
end.

Releas
e

the
front-brak

e
anchora

ge
and

slacken
the

nut
on

the
left

sid
e

of
the

wheel
spindl

e.
Remove

the
four

nuts
fixin

g
the

caps
to

the
fork

slider
s,

mark
them

for
correct

positio
n

for
reassemb

ly.
Take

off
the

front
mudgua

rd
and

stand
.

Disconnec
t

the
stee

l
plat

e
for

steering-da
mper,

if
fitted.

Remov
e

the
headlam

p
and

speedom
eter.

Take
out

the
two

larg
e

bolts
that

secure
the

fork
tubes

in
the

handlebar
lug

.
Disconnect

the
dampe

r
rods

attached
to

these
bolts

(damp
er

rods
are

not
used

on
1950

model
s).

Place
an

old
coat

on
the

petro
l

tank
to

avoid
damag

e
to

the
enamel

when
the

Ke
y

tro
Fic

.
32

.

1.
Leathe

r
washe

r.
30,

Fork
slide

r
cap.

2.
Rubbe

r
buffe

r.
3x,

Nut
.

3.
Main

spring
.

32.
Rubber

sealin
g

ring
.

4.
Rubber

buffer
.

33.
Plain

washer
.

5.
Rubber

buffer
.

34.
Adjustin

g
nut.

6.
Leathe

r
washer

.
35.

Fork
top

cover
tube

cap.
7.

Fork
slider

extension.
36.

Handlebar
and

steerin
g

head
8.

Oi
l

seal
.

lug
.

9.
Pape

r
washer

.
‘37

.
Fork

crown
stem.

ro.
Plasti

c
bush

.
38

.
Fork

crown.
ur.

Buffer
sprin

g.
39.

Pinch
screw.

iz.
Fork

top
cover

tube
.

40,
Clip

.
13.

Rubber
washer

.
41,

Fork
dampe

r
valve.

14.
Fork

top
cover

tube
bottom

42.
Fork

dampe
r

valve
seat.

cap
.

43.
Fork

damper
tube.

.
ts.

Inner
fork

tube.
44.

Domed
lock

nut.
16.

Fork
bottom

cover
tube.

45.
Handleba

r
lug

half-cli
p.

17.
Fork

slider.
46

:
Pinch

screw.
18,

Stee
l

bush
.

47.
Fork

inner
tube

top
bolt.

19.
Circlip

.
48

.
Plain

washer
.

20.
Dampe

r
tube

bole.
49.

Fork
top

cover
tube

top
cap.

21.
Plain

washer
.

50,
Fork

cover
top

tube
.

22,
Fork

inner
tube

top
bolt.

sr.
Fork

top
cover

tube
bottom

23.
Lock

nut.
cap.

24,
Fork

dampe
r

rod.
52.

Fork
crown.

25.
Plunge

r
sleeve.

53.
Fork

cover
bottom

tube.
26,

Dampe
r

valve
step

pin
.

54.
Fork

slider
extension.

27.
Lock

nut.
55.

Fork
slider

.
28.

Stud.
.

56
.

Plug
screw

with
fibre

washer
.

29.
Fibre

washe
r.
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handlebars 
are 

placed 
on 

it. 
Take 

off 
the 

handlebar 
clamp,

lay 
the 

bars 
on 

the 
petrol 

tank. 
Remove 

both 
nuts 

on 
the

steering-column, 
then, 

using 
a soft 

mallet, 
tap 

the 
handlebar

lug upwards 
until 

it clears 
the 

fork 
column. 

Steady 
the 

forks
_ during 

this 
process, 

as they 
will 

drop 
down 

when 
the 

handlebar
lug is free. 

Watch 
for the 

steel 
balls 

in the 
head-race 

bearings,

Fill 
the 

ball-race 
on 

top 
of the 

frame 
head 

lug with 
grease.

Fill 
the 

ball-race 
on 

the 
fork 

crown 
with 

grease. 
Place

twenty-eight 
steel 

balls 
in each 

of these 
races, 

then 
reverse 

the
- instructions 

given 
for 

removal, 
but 

make 
sure 

the 
damper 

rods
are 

fully 
tightened 

before 
the 

two 
large 

bolts 
are 

finally

tighten
ed.

Key 
ro 

Fic. 
33.

1, 
Leather 

washer. 
30. 

Fibre 
washer.

2. 
Rubber 

buffer. 
31. 

Bolt.
3. Main 

spring. 
: 

32. 
Fork 

slider 
cap.

g. 
Rubber 

buffer. 
34. 

Damper 
tube.

6. Leather 
washer. 

35. 
Damper 

valve 
seat.

9. Fork 
slider 

extension, 
| 

36. 
Damper 

valve.
8. Oil 

seal. 
37. 

Clip.
9. Plastic 

bush. 
38. 

Fork 
crown 

pinch 
screw.

10. 
Buffer 

spring. 
39. 

Fork 
crown. 

!
11. 

Plain 
washer. 

40. 
Fork 

crown 
stem,

12. 
Circlip. 

41. 
Handlebar 

and 
steering 

head
“x3. 

Steel 
bush. 

Jug.
14, 

Circlip. 
. 

42. 
Washer.

16, 
Fork 

bottom 
cover 

tube. 
44. 

Rubber 
sealing 

ring.
17. 

Inner 
fork 

tube. 
45. 

Fork 
stem 

lock 
nut.

18. 
Rubber 

ring. 
46. 

Fork 
stem 

adjusting 
nut.

19. 
Top 

cover 
tube 

housing 
ring: 

47. 
Handlebar 

lug 
half-clip.

20. 
Fork 

top 
cover 

tube. 
48. 

Pinch 
screw.

2t. 
Top 

cover 
tube 

spigot 
ring. 

‘yg9- 
Snap-on 

dome 
cap.

22. 
Snap-on 

dome 
cap. 

““s&: 
Top 

cover 
tube 

spigot 
ring.

23. 
Bolt. 

51. 
Fork 

top cover 
tube.

24. 
Lock 

nut. 
52. 

Top 
cdver 

tube 
housing 

ring.
25. 

Fork 
damper 

rod. 
53. 

Fork 
bottom 

cover 
tube.

26. 
Plunger 

sleeve. 
54. 

Fork 
slider 

extension.
27. 

Damper 
valve 

stop 
pin. 

5s. 
Fork 

slider.
28. 

Lock 
nut. 

56. 
Oil 

drain 
plug 

and 
fibre

29. 
Stud. 

washer,
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Remove 

the 
front 

mudguard 
and 

stand. 
Unscrew 

the
‘slider 

extension, 
which 

screws 
into 

the 
top 

end 
of the 

fork
slider, 

then 
remove 

the 
front 

wheel 
as 

previously 
described.

Take 
out 

the 
top 

bolt 
passing 

through 
the 

handlebar 
lug.

Disconnect 
the 

damper 
tube 

if fitted. 
Slacken 

the 
bolt 

or
screw, 

whichever 
is fitted, 

situated 
in the 

fork 
crown 

below 
the

headlamp. 
The 

fork 
can 

now 
be removed. 

If the 
tube 

is a
tight, 

fit in the 
fork 

crown, 
the 

fork 
draw 

bolt 
should 

be
screwed 

into 
the 

tube 
and 

hammered 
to 

drive 
the 

tube 
out 

of

position. 
Without 

this 
tool 

the 
large 

bolt 
securing 

the 
fork

tube 
can 

be used; 
this 

will 
move 

the 
tube 

a limited 
amount

only, 
because 

of its short 
length.

To Completely 
Dismantle 

Inner-tube 
Assembly

Remove 
the 

fork 
slider 

and 
the 

bolt 
in the 

bottom 
of the 

.
slider 

;
 take 

out 
the 

damper 
assembly. 

Remove 
the 

circlip 
on

the 
end 

of the 
fork 

tube 
carefully, 

to avoid 
distortion. 

Gently

Remove 
the 

buffer 
spring, 

Bakelite 
bush, 

the 
washer 

and 
oil

seal, 
the 

main 
spring, 

three 
buffer 

rubbers, 
used 

to prevent

No
te

The 
surface 

of the 
fork 

tube, 
particularly 

where 
the 

oil seal
operates, 

must 
be perfectly 

smooth 
and 

undamaged, 
otherwise

the 
seal 

will 
become 

ineffective. 
* 

:

Reassembling 
the 

Fork 
Inner 

Tube
Refit 

the 
bare 

fork 
tube 

into 
position, 

which 
will 

facilitate
assembly, 

when 
the 

tube 
can 

be 
tapped 

home 
before 

com-
ponents 

are 
reassembled. 

Graphite 
painted 

on 
the 

tube 
and 

©
the 

steel 
bush 

is
 o

f benefit 
for 

free 
movement.

Rear-suspension 
Service

Details 
of this 

part 
of the 

machine 
are 

confined 
to two 

types,

eos

the 
early 

type 
used 

up 
to 

1950, 
and 

the 
‘
‘
 jam-pot 

” type 
used

from 
1951 

to 
1955. 

Fig. 
34 

shows 
the 

early 
arrangement,

which 
gave 

a nice 
soft 

ride, 
but 

was 
inclined 

to 
“ bottom 

”
FRAME

AND
FORKS

10
3

META
L

SPAC
ER

BOL
T

FO
R

TO
P

°

PIVOT 
BODY 

PLUG 
FOR

FILLING 
ORIFICE

COMPOS
ITION

:
WASH

ER
TO

P
TUB

E
FO

R
CAMP

ER,

SUSPENS
ION

SPRIN
G

SCREW
ED

Ca
p

on
SECURI

NGPLAS
TIC

BUS
H

AN
D

AUXILI
ARY

OI
L

SEA
L

SHUT
TLE

L5
PISTON

FOR
BOTTOM

TUBE
S

FOR 
DAMPER 

t)ig
METAL

WASHER
er

CARRIER
RING

ia
 

FIXED 
TO BOTTOM

FIBRE
WASHER

UNDER
oF|

DAMPER
TUBE

BY
DOW

EL
PIN

DOW
EL

PIN
,

LOCAT
ING

BOTTO
M

DAMP
ER

TUB
E

RUBBER 
BUSH 

CARRIER 
RING 

ON

“METAL
SPACER

BOTTO
M

DAMPER
BO

LT
FO

R
POTTOM

BOTTOM
PIVOT

BODY
:

a?
Fic.

34
.

Tue
Rear

Damper
FITTED

To
1950

MopELs.
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when
a

hea
vy

pillio
n

passeng
er

was
carried

,
The

oil
content

is
most

critic
al,

and
shoul

d
not

excee
d

12
fluid

oz.
(5

0
¢.c

.)
SAE

20;
an

excess
can

burs
t

the
oi

l
seal

.
Stron

ger
sprin

gs
are

now
availab

le
whic

h
wil

l
not

cause
discom

fort,
even

witho
ut

a

Remov
e

one
suspen

sion
unit

at
a

time
.

Remov
e

the
top

pivo
t

bol
t

and
the

spac
ing

washe
r.

Remov
e

the
bottom

piva
t

bol
t,

take
away

the
unit

.
Hold

the
unit

vertica
l

in
the

vice
,

grippi
ng

the
bottom

pivo
t

(us
e

a
spanne

r
or

simila
r

obje
ct)

in
slo

t
for

pivo
t,

to
avoid

bendi
ng,

whe
n

the
vice

is
close

d.
Slacke

n
serrate

d
carrie

r
ring

,
with

a
C-span

ner.
Revers

e
posit

ion
of

the
uni

t
in

the
vice

gri
p.

Unscre
w

the
bottom

pivo
t

(no
w

upperm
ost).

Caref
ully

take
off

serrate
d

carrie
r

rin
g

and
dowe

l
pin

,
locki

ng
ring

,
to

the
damp

er
tube

.
Take

off
the

cover
and

the
sprin

g.
Oi

l
content

is
pour

ed
into

a
gradua

ted
glas

s
or

measure.
When

the
oil

stop
s

draini
ng,

take
off

the
fille

r
plu

g,
pump

the
assem

bly,
by

holdi
ng

the
damp

er
tube

,
severa

l
time

s,
tovex

pel
residue

of
oil.

Reassembl
e

parts-
in

reverse
order.

Hold.a
he

unit
vertical

and
refill

with
1}

oz.
(50

c.c.
)

SAE
20

oil
exactl

y.
Move

the
unit

slowl
y

up
and

Complete
ly

Disman
tling

the
Unit

Procee
d

as
detaile

d
“‘

To
chec

k
oil

content
”.

The
follo

w-
ing

tool
s

wil
l

be
neede

d
:

(a
)

Clam
p

to
hold

the
smooth

surface
d

damp
er

tube
.

(6
)

Pe
g

spanne
r

for
remov

ing
the

screwe
d

cap
in

the
tub

e,
secur

ing
the

oi
l

seal
.

Rear
Suspension—

1951-54
Suspens

ion
units

of
an

improv
ed

desig
n

were
introduce

d
fo

r
the

19§1
season

and
continue

d
withou

t
an

y
materia

l
alterat

ion
up

to
1955.

‘Two
types

of
sprin

gs
are

availabl
e,

i.e.
,

for
solo

or
sideca

r
use.

When
campi

ng
equipm

ent,
pannie

rs,
etc.

,
are

carrie
d,

the
sidecar-t

ype
sprin

gs
should

be
used

,
to

accom-
modate

the
additiona

l
weigh

t:
Drain

plug
s

were
used

on
the

Vo Sbebe Ba
cee dhvaial

FRAME
AND

FORKS
10

5

bottom
pivot

for
the

1951
models;

these
plugs

served
no

useful
purpose,

and
were

discarded
in

1952.

Checkin
g

the
Oil

Content
Normal

contents3
fluid

oz.
(85

c.c.)
SAE

20.
To

service
these

units,a
clamp

,
such

as
an

old
connecting-ro

d,
is

desirable
to

clamp
the

tube
close

to
the

bottom
pivot.

With
the

clamp
ina

vice,
adjacent

to
the

bottom
pivot

,
loosen

the
bottom

pivot.
Holding

the
unit

vertical,
bottom

and
uppermost,

remove
the

pivot
lug.

Hold
the

exposed
end

of
the

damper
tube,

usea
pumping

action
to

eject
the

oil
under

the
damper

,
allow

the
oil

to
drain

into
the

measure
for

several
minutes.

If
the

content
is

correct
2§

oz.
(75

c.c.)
will

drain
out,

if
content

is
low

refill
with

2
oz.,

using
care

in
pouring

fluid
back

into
the

tube,
to

avoid
spillin

g
;

assemble
in

reverse
order.

To
Dismantle

and
Reassemble

Rear-suspens
ion

Units—
1951-

54
To

dismantle
these

units
the

following
tools

are
necessary:

(1)
Clamp

(suitable
scrap

connecting-rod
)

for
the

r-ini.-diame
ter

outer
tube

,
016497

.
ey

(2)
Clamp

(suitable
scrap

connecting-rod
)

for
the

1}-in.-diamet
er

inner
tube

,
016406

."
.

(3)
Peg

spanner
for

the
ring

nut,
o16424,

supportin
g

the
sprin

g
and

cover
tubes.

(4)
Peg

spanner
for

the
screwed

collar
in

the
outer-

tube,
016078

,
alsoa

receptac
le

or
graduate

d
glass

fo
r

oi
l

conten
t.

Remove
one

unit
at

a
time

from
the

frame,
holding

the
bottom

pivot
ina

vice,
witha

packing
piece

in
the

pivot
fork

to
avoid

bending.
Remove

the
collar

nut,
016424,

supporting
the

spring,
when

both
cover

tubes
and

the
spring

will
be

_
released,

exposing
the

inner
tube,

016406.
Fit

the
smallest

of
the

two
clamps

to
the

inner
tube

close
to

the
top

pivot,
which

can
then

be
unscrewed

and
removed.

Take
away

the
small

clamp,
also

the
rubber

buffer,
016251,

fit
the

largest
clamp

to
the

outer
tube,

016407,
to

unscrew
the

bottom
pivot

.
The

oil
content

can
now

be
poured

into
a

suitable
container

or
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<——

RUBB
ER

BUS
H

a\
\

\
TOP

PIVOT
SP

I
at

ACER
‘

q

SEALING
RING

COLLAR
LEATHER

L-LOCK
NUT

WASHER
-

BUFFER

DAMP
ER

RO
D

—1
L.MA

IN
SPRI

NG

INNER 
TUBE 

—
~1

PLUNGER 
SLEEVE 

CLIP, 
LOCATING 

SLEEVE

COLL
AR

Ol.
SEAL

BOTTO
M

COVE
R

__
.

UPPER
BUSH

BUFFER
SPRING

2%
STOP

PIN
¥

Gon
)

Vyareettc
ALE

SEAT
——

Vg
ee

,
LOCK

NUT
LEATHER

WASHER~"s
I

LEN
E.

FRAME
STAY

OUTER
:

ethn
o

COLLA
R,

a
'

ig
CIRCLIP

FOR
COLLAR

LOW
ER

BUS
H

CIRCL
IP

RETAIN
ING

BUS
H

OUT
ER

TUB
E

BOTTOM 
PIVOT

SEALI
NG

WASHER
S.

RUBB
ER

BUS
H

SPAC
ER

Fic.
35.—Re

ar
Damp

er
FitTep

To
1955

Moves.

FRAME
AND

FORKS
10

7

graduate
d

glass
.

The
cover

tubes
and

spring
can

now
be

remov
ed.

Lift
up

the
dampe

r
rod

,
016342

,
as

far
as

it
will

go,
so

that
the

lock-nu
t

can
be

released
to

take
off

the
screwed

colla
r,

016343
.

Now
the

dampe
r

tube
,

016349
,

can
be

withdrawn
from

the
bottom

end
of

the
outer

tube
.

Nex
t,

turn
to

the
screwed

collar
fitted

to
the

top
end

of
the

outer
tube

,
using

the
peg

spanner
mentioned

previousl
y,

which
when

unscrewed
will

allow
the

black
bush

and
oil

seal
to

be
pushe

d
out

of
the

outer
tube

,
and

note
the

way
the

oil
seal

is
fitted

(meta
l

side
up)

.

NoteTo
avoid

damag
e

to
the

oil
seal

,
it

is
essential

to
replac

e
the

inner
tube

into
the

outer
tube

before
the

black
bush

and
oil

seal
are

replaced
.

Examine
the

rubber
sealing-rin

g
in

the
top

pivot
,

016291
,

and
renew

if
damaged

.
Ensure

sealing
washers

are
fitted

,
016349

,
each

side
of

the
dampe

r
tube.

Reverse
the

above
procedur

e
to

reassemble
and

fill3
fluid

oz.
SAE

20
oil

(85
c.c.

)
before

replaci
ng

the
top

pivo
t.

Dismantl
ing

Rear-suspen
sion

Units—x9
55

Hold
the

unit
firmly

ina
vice

,
compress

the
sprin

g
either

by
the

use
of

an
adjustab

le
clam

p
or

by
hand

with
the

help
ofa

second
person

to
extract

the
circlip

for
collar

02165
5

(Fig
.

35)
.

Instruction
given

for
the

1954
models

appl
y

after
the

sprin
g

pressure
has

been
released

.

Removin
g

the
Oil

Tank
and

Batter
y

Carrier—z950
-54

The
oil

tank
,

also
batter

y
carrie

r,
are

secured
by

two
studs

brazed
on

the
frame

down-tube
.

Removin
g

these
two

parts
is

a
length

y
process,

simplifie
d

on
the

1955
models

by
using

two
easily

withdrawn
bolts.

Drain
the

oil
tank,

disconnect
the

batter
y

cables
and

take
off

the
battery

.
Remove

the
oil-feed

pipe
,

vent
pipe

at
rear

of
oil

tank,
bolt

fixing
oil-tank

stay
to

rear
mudgua

rd,
screw

in
the

base
of

the
batter

y
carrier

,
and

the
two

nuts
and

washers
on

the
frame

studs.
The

bracket
s

spot
-

welded
to

the
batter

y
carrier

are
slotted

,
but

it
may

be
neces-

sary
to

lever
up

these
brackets

to
clear

studs,
avoiding

damage
to

the
stud

threads.
Replac

e
parts

in
reverse

order
.
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36.—THe 
Rear 

Suspension.

Removing 
the Oil Tank 

and 
Battery 

Carriér—x955
Drain 

oil tank, 
disconnect 

wires 
from 

thé battery 
terminals.

and 
remove 

battery. 
Disconnect 

oil-feed 
pipe 

and 
the 

oil-
return 

pipe 
from 

the bottom 
of the oil tank. 

Disconnect 
vent

pipe from 
the back 

of the oil tank. 
Remove 

the bolt retaining
the oil-tank 

stay 
to the frame. 

Remove 
screw 

in the base 
of

the 
battery 

carrier, 
retaining 

the 
carrier 

to stay 
from 

front
chaincase. 

Remove 
the two 

nuts 
and 

washers 
retaining 

the
battery-carrier 

to the 
two 

mounting 
studs 

and 
remove 

the
carrier. 

Oil 
tank 

with 
supporting 

studs 
can 

then 
be with-

drawn. 
‘To 

refit, 
reverse 

the 
above 

instructions.

CHAPTER 
V

WHEELS 
AND 

BRAKES

Arete 
taper 

roller 
bearings 

are used 
for both 

wheels,
the 

arrangement 
of which 

is shown 
in Fig. 

37. 
The

rollers 
run 

on 
bearing 

sleeves 
at each 

end 
of the 

hub; 
the

sleeves 
are 

a close 
fit in the 

hub. 
The 

bearing 
sleeve 

at the
adjusting 

end 
can 

be moved, 
to either 

increase 
or 

decrease 
the

amount 
of end 

play, 
by altering 

the 
position 

of the 
adjusting

ring. 
If this 

type 
of bearing 

is pre-loaded, 
or tightly 

adjusted,
a crushing 

action 
on 

the 
rollers 

will 
take 

place, 
causing 

over-
heating, 

with 
serious 

damage. 
_A little 

end 
play 

in the 
bearing

is therefore 
of vital 

importance.
Wheels 

.

A
 light-alloy 

full-width 
front-wheel 

hub 
was 

introduced 
for

the 
1954 

season; 
this 

was 
followed, 

for 
1955, 

by a similar
design 

for 
the 

rear 
wheel, 

improving 
the 

appearance 
of the

Adjusting 
Front-wheel 

Bearings

Whilst 
it is possible 

to adjust 
the 

bearing 
with 

the 
wheel 

in
position, 

it is“preferable 
to place 

the 
machine 

on 
the 

centre
stand 

and 
remove 

the 
wheel 

for 
this 

adjustment.
Disconnect 

the 
brake 

cables 
from 

the 
expander 

lever.
Remove 

the 
brake 

anchor 
stay. 

Remove 
the 

four 
nuts 

fixing
the 

caps 
to fork 

sliders. 
Remove 

both 
caps, 

noting 
location

for reassembly, 
which 

must 
be as originally 

fitted. 
Remove

the 
front 

wheel 
;
 

it may 
be necessary 

to flatten 
the 

tyre 
to per-

mit 
the 

wheel 
spindle 

to clear 
the slider 

studs. 
,

For 
correct 

adjustment, 
slacken 

the 
lock-ring 

and 
tighten 

the
adjusting 

ring 
to take 

up all slackness. 
Unscrew 

the 
adjusting

ring 
half 

a turn, 
and 

retighten 
the 

lock-ring, 
making 

sure 
that

the 
adjusting 

ring 
does 

not 
move. 

With 
a rawhide 

mallet, 
or

hammer, 
with 

a piece 
of wood 

against 
the 

left 
end 

of spindle,
deliver 

a light 
blow 

to move 
bearing 

sleeve 
towards 

the 
adjust-

ing 
ring, 

to create 
a little 

end 
play.109



This 
method 

applies 
also 

to 
machines 

fitted 
with 

full-width
hubs, 

when 
the 

metal 
disc 

for 
access 

to the 
grease 

nipple 
must

be located 
before 

the 
lock-ring 

is finally 
tightened.

Dismantling 
Front-wheel 

Bearings

First 
refer 

to Fig. 
37 for 

assembly 
arrangement, 

which 
will

also 
indicate 

the 
order 

in 
which 

parts 
should 

be 
removed.

Remove 
the 

front 
wheel 

and 
the 

cover 
plate, 

together 
with 

the
brake 

shoes. 
Slacken 

the 
lock-ring 

(11). 
Completely 

un-
screw 

the 
adjusting 

ring 
(10) 

with 
the 

lock-ring 
attached. 

The 
_

bearing 
sleeves 

are 
a close 

fit in the 
hub, 

pressure 
must 

be
applied 

on 
the 

threaded 
end 

of the 
spindle 

to force 
out, 

from
adjusting 

side 
of the 

hub, 
the 

oil-seal 
cup 

(9), oil seal 
(8), 

metal
washer 

(7), 
together 

with 
the 

spindle 
bearings 

and 
sleeve.

With 
left 

side 
of hub 

uppermost, 
press 

down 
on 

the 
washer

behind 
the 

circlip 
to remove 

the 
circlip. 

Turn 
the 

wheel 
over,

apply 
pressure 

on 
the 

inside 
end 

of the 
bearing 

sleeve 
(6), 

to
force 

out 
the 

oil-seal 
washer 

(2), 
oil seal 

(3), 
spacer 

collar 
(4)

and 
plain 

washer 
(5), 

To 
reassemble, 

reverse 
dismantling

procedure, 
temembering 

to 
leave 

space 
between. 

the 
bearing

sleeve 
and 

slot 
for the 

circlip. 
When 

the 
circlip 

is fitted, 
press 

—
the 

bearing 
sleeve 

up 
against 

the 
circlip. 

Adjust 
the 

bearing
as 

previously 
described.

Dismantling 
Rear-wheel 

Bearings—1950-54
First 

refer 
to Fig. 

37 for 
assembly 

arrangement, 
which 

will
indicate 

also 
the 

order 
in which 

parts 
are 

removed. 
Remove

the 
rear 

wheel, 
cover-plate 

with 
shoes, 

spindle 
with 

cams 
and

all parts 
external 

to the 
hub. 

From 
the 

brake-drum 
end 

of the
hub, 

slacken 
the 

lock-ring 
(26), 

and 
unscrew 

the 
adjusting 

ring
(25). 

Now 
follow 

the 
procedure 

described 
for dismantling 

the
front-wheel 

bearing.

Removing 
Rear 

Wheel—1950-54

With 
the machine 

on the centre 
stand, 

loosen 
the bolts on

tubular 
members 

to which 
the 

detachable 
portion 

of the 
rear

mudguard 
is attached. 

Slacken 
the 

two 
bolts 

at the 
mud-

guard 
joint, 

and 
take 

away 
detachable 

portion 
of the 

mud-

WHEELS 
AND 

BRAKES 
Ir

guard. 
Disconnect 

the 
rear-lamp 

cable, 
and 

the 
stop-light

Engage 
a gear 

to prevent 
the 

gearbox 
sprocket 

turning, 
and

fixing 
the 

speedometer 
gearbox 

on 
the 

spindle. 
Slacken 

both

tape
r

bearin
g.

a

x, Circlip. 
18. Taper 

bearing 
(outer 

cup, 
cage 

fogs

2,
Wash

er,
meta

l,
outsid

e
oi

l
seal

.
3.

Oil
seal.

fa
r,

sine‘
ofl

seal
.

$pac
in

coliar,
encirclingoil

seal.
4

tee
meta

l,
between

oil
seal

and
ta

:
aring.

6.
oute

rs
races

(2
off)

centre
spindle.

Rolle
rs

in
cage

s
{2

sets
).

7.
Wash

er,
met

al,
betwee

n
oil

sea
l

and

13.
Wash

er,
met

al,
outsid

e
oi

l
sea

l.

1§
.

Spaci
ng

colla
r,

encircl
ing

oil
seal

.
16.

Wash
er,

meta
l,

betwee
n

oil
sea

l
and

9
. § 

er, between 
bearings.

aper 
bearing 

(outer 
cup, 

cage 
for 

—
; 

rollers 
and 

rollers),
laper 

bearings,

22. was 
er, metal, 

between 
oil seal 

and
24, 

Cup, 
housing, 

for 
oil 

seal.
25. 

Adjusting 
ring.

26, 
Lock 

nut, 
for 

adjusting 
ring.

27. Nut, 
extemal, 

for rear 
wheel 

spindle,

32.
Bush

,
for

rear
whee

l
spind

le
(fit

s
in

for
k

end
).

43. 
Nut; 

external, 
for 

rear 
wheel 

spindle,
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‘on the 
left-hand 

adjusting 
cam, 

turn 
the 

adjusting 
cam 

to push
the 

wheel 
forward. 

Cock 
the 

wheel 
to the 

right 
to clear 

the
brake 

plate 
from 

the 
anchor 

stud 
;
 pull 

the 
wheel 

out 
of the

fork 
ends.

Refitting 
Rear 

Wheel—1950-54
Reverse 

the 
above 

procedure, 
but 

ensure 
that 

the 
brake 

plate
is located 

on 
the 

anchor 
stud 

(Fig. 
40) 

and 
that 

the 
speedo-

meter 
drive 

dogs 
are 

engaged 
with 

the 
slots 

in the 
hub.

Connect 
the 

speedometer-drive 
cable 

and 
tighten 

the 
speedo-

meter-drive 
fixing 

nut; 
retighten 

the 
axle 

nuts. 
Replace 

the
rear 

mudguard 
and 

connect 
the 

rear-lamp 
cable.

The 
front 

wheel 
hub 

and 
brake 

are 
shown 

on 
the 

left. 
On 

the 
right

the 
bare 

rear 
wheel 

hub 
and 

cover 
plate 

are 
illustrated.

Removing 
Rear 

Wheel—-1955
Follow 

instructions 
given 

for 
1950-54 

models 
up 

to 
dis-

connecting 
the 

speedometer-drive 
cable. 

Then 
remove 

the
axle 

nut, 
pull 

out 
the 

spindle, 
pull 

the 
wheel 

off the 
drive 

studs; 
©

the 
spindle 

distance 
piece 

will 
fall 

as the 
spindle 

is withdrawn.: 
.

Refitting 
Rear 

Wheel—1955

Place 
the 

wheel 
into 

the 
swinging 

arm. 
Take 

up the 
wheel

spindle, 
leave 

distance 
collar 

aside. 
-Raise 

the 
wheel, 

and
enter 

the 
spindle 

through 
the 

fork 
and 

hub, 
Position. 

the
-wheel 

on 
the 

driving 
studs. 

Pull 
out 

the 
spindle, 

put 
the

distance 
collar 

in position 
and 

reinsert 
the 

spindle. 
Position

WHEELS 
AND 

BRAKES 
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the 
speedometer 

gearbox, 
tighten 

the 
axle 

nut 
and 

refit 
the

chain-adjuster 
bolt, 

for 
correct 

wheel 
alignment. 

Replace

mudgu
ard

and
electr

ic
cable

s.

Rear-b
rake

Drum—1
955

Brake 
drum 

runs 
on 

a 
ball-bearing 

separate 
from 

hub
bearings. 

Method 
of bearing 

retention 
and 

assembly 
order

can 
be 

seen 
in Fig. 

39. 
To 

dismantle, 
after 

removing 
rear

dummy 
spindle 

(12), 
cock 

brake 
to the 

right 
to clear 

anchor-

Before 
reassembly, 

lubricate 
the 

bearing 
with 

anti-centrifuge

greas
e

sparin
gly.

Fig
.

39.—~—Exp
ropep

View
or

rue
Rea

r
WHee

.
BEearin

c
AND

Brax
e

Drum
Firre

p
to

1955
MOopE

Ls.

1.
Withdrawab

le
whee

l
spind

le.
17.

Spac
er

for
withdrawab

le
spindl

e.
2.

Speedom
eter

gearbo
x

sieeve
.

x8,
Outer

spacer
for

brake
cove

r
plate

.
3.

King
retaini

ng
oil

seal
{smal

l}.
x9,

Washe
r

for
cover

pla
te

fixin
g

nut.
4.

Oil
seal

.
20,

Brake
caver

plat
e

fixin
g

nut.
5.

Cu
p

fo
r

o
il

seal
.

21,
Spind

le
end

washe
r.

6.
Oi

l
sea

l
distanc

e
piec

e.
22.

Spind
le

end
nut.

“9
.

Tape
r

rolle
r

bearin
g

comple
te.

23.
Brake

cover
plat

e
comple

te,
8.

Spac
er

between
bearin

gs,
2q.

Rear
brake

drum
.

9.
Bearin

g
spacin

g
collar

(brak
e

side}
.

+
25.

Inner
spacer

for
brak

e
cov

er
plate

.
10,

Ring
retainin

g
o

il
se

al
(large

).
26,

Brake
drum

beari
ng

oil
seal.

xz,
Cireli

p,
27.

Brake
drum

oil
seal

washe
rs.

-
x12,

Brake
drum

dumm
y

spindi
e,

28,
Brak

e
drum

ba
ll

bearin
g.

.
13,

Lock
nut

for
adjustin

g
ring

.
29.

Circl
ip

retaining
bearing

s.
14.

Adjustin
g

ring
.

30.
Drivin

g 
pe

g
(5

off
).

1§.
Speedome

ter
gearbo

x
comple

te.
31.

Nut
securing

drivin
g

peg
(5

off)
.

”
36,

Speedom
eter

gearb
ox

fixin
g

nut.

H
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a
i

Fic. 
40.—Rear 

Brace 
Torque 

Stay. 
©

“1, Rear 
Brake 

Cover 
Plate. 

a
2. Bolt 

Anchoring 
Cover 

Plate 
to 

Rear 
Frame.

Backlash 
in the 

Driving 
Studs

If ovality 
in holes 

for driving 
studs 

in the 
rear-brake 

drum 
a

develops, 
enlarge 

the 
five 

holes 
with 

a 3-in. 
fluted 

reamer, 
fit _ 

,
oversize 

studs 
obtainable 

from 
the 

makers.

Adjusting 
the 

Rear-wheel 
Bearings-—1955

With 
the 

wheel 
in position, 

slacken 
the 

speedometer-gearbox
fixing 

nut, 
disconnect 

the 
speedometer-drive 

cable.and 
remove

the 
wheel 

as previously 
described. 

Remove 
the 

speedometer-
gearbox 

fixing 
nut, 

and 
take 

off 
nut 

(16) 
(Fig. 

39) to remove
speedometer 

gearbox, 
adjust 

the 
bearings 

as 
described 

on
page 

109. 
ws 

,

Removing 
and 

Replacing 
the 

Brake 
Liners 

in Wide 
Hubs.

Liners 
for 

these 
hubs 

are 
not 

supplied 
as a separate 

item 
to

stockists 
in Great 

Britain. 
Should 

severe 
wear 

take 
place,

WHEELS 
AND 

BRAKES 
1I5

hub
s

shoul
d

be
returne

d
to

the
facto

ry
for

servic
e.

Whe
n

it
is

not
possi

ble
to

return
the

hub
to

the
facto

ry
the

follow
ing

proced
ure

shou
ld

be
carried

out.
Unspo

ke
the

whee
l

and
remove

the
bearin

gs.
Remov

e
self-loc

king
nuts

retain
ing

soak
at

this
temperat

ure
for

20
minut

es,
when

a
sha

rp
tap

on
the

benc
h,

whils
t

the
hub

is
stil

l
ho

t,
wil

l
dislod

ge
the

line
r.

Fie. 
41.—Rear 

Brake 
ADJUSTMENT.

Fitti
ng

New
Line

r
Heat

the
hub

shel
l

to
2x0-21

5°
C.

for
10

minute
s

and
,

with
the

line
r

clea
n

and
free

from
burr

s,
slid

e
the

line
r

into
posit

ion
whils

t
the

she
ll

is
stil

l
ho

t,
mak

ing
sure

tha
t

the
line

r
is

squar
e

on
its

seati
ng

befor
e

the
shel

l
cool

s
off

.
When

the
shel

l
is

cold
reassemb

le
the

spind
le

and
the

whee
l

bearin
gs,

and
respo

ke
the
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wheel. 
Mount 

the 
wheel 

on 
a

 lathe, 
using 

the 
centres 

in the
spindle 

for 
location, 

and 
bore 

the 
liner 

to 
7:025-7-030 

in.
Remove 

the 
sharp 

corner 
from 

edge 
of liner. 

It is essential
that 

the 
liner 

be machined 
to

 size 
after 

the 
wheel 

is laced.

Brake-sh
oe

Adjustm
ent

Minor 
adjustment 

is effected 
by altering 

the 
position 

of the
front-brake 

cable 
adjuster 

and 
finger 

adjuster 
on 

rear-brake
tod. 

Major 
adjustment, 

to 
compensate 

lining 
wear, 

is
achieved 

by packing 
washers 

(2) under 
the 

thrust 
pins 

(x),

Assurning 
that 

the 
brake 

linings 
are 

not 
badly 

worn, 
and 

that 
|

the 
cam 

is in the 
normal 

position, 
the 

brake 
shoes 

may 
not 

be

Fic
.

42.—
Bra

ke
SHO

E
AND

Turu
st

PIN
WITH

PACKIN
G

WASHE
R.

4. 
Brake 

shoe 
lining 

rivet,

= mma ns desnttcnns \reacittt

or
packi

ng
washer

s
unde

r
the

thrus
t

pin
(Fig

.
42

)
are

necessar
y

when
the

arm
take

s
up

the
posit

ion
shown

.
;

centralise
d

by
releasi

ng
the

nut
securin

g
the

brake-c
over

plate
,

and 
the 

shoe 
fulcrum 

nut 
at the 

top 
of the 

cover 
plate. 

. To’

eithe
r

by
pulli

ng
hard

on
the

hand-ope
rated

leve
r

or
by

dis
-

pressur
e

appli
ed

by
a

box
ke

y
to

obtai
n

more
levera

ge.

clearan
ce

betwee
n

the
hole

in
brake-cov

er
pla

te
and

the
spind

le,
if

not
,

enlarg
en

the
hole

in
the

cover
pla

te
to

giv
e

con-
centr

ic
clearan

ce,
4

;
in.

wil
l

do
,

and
repea

t
the

same
process

.
The

obje
ct

of
this‘i

s
to

allow
the

brake-cov
er

pla
te

to
move

and
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make
the

shoes
concentr

ic
with

the
brake

drum
when

pressure
is

applie
d

on
the

expand
er.

Deal
with

the
rear

brake
in

same
manner,

usin
g

brake
ped

al
to

app
ly

pressure
.

Chec
k

both
brak

e
shoe

s
for

lack
of

chamfe
r

on
the

end
s

of
the

lining
s

and
centralise

as
previou

sly
described

.
No

teIf
difficu

lty
exist

s
in

removi
ng

the
nut

securi
ng

the
brake

plat
e

on
the

front
whee

l,
clam

p
the

right-si
de

end
of

the
wheel

spind
le

into
the

fork
slide

r,
which

will
act

as
a

vice
to

preven
t

—

CHAP
TER

V
I

ELECTRICAL
AND

IGNITION
EQUIPME

NT
ucas

electrical
and

ignitio
n

equipme
nt

is
used

on
the

Model
zo,

in
conjuncti

on
with

K.L.G.
F.E.

80
sparking

-
plugs

.
A

hand-control
magneto,

driven
by.

the
inlet-camshaft

wheel,
supplie

s
the

high-tensio
n

current
for

the
sparking

-
plugs

.
The

exhaust-camshaft.
wheel

drives
the

E3L-L1-0
6o-watt

dynamo
anti-clockwise.

1950
models

useda
negative

-
earth

system;
since

1951,
a

positive-ear
th

arrangement
has

een
used.

When
fittinga

service
replaceme

nt
dynamo

,
or

if
the

dynamo
polarit

y
has

been
reversed

inadvertentl
y,

fit
the

dynamo
and

make
all

connections,
then

press
the

regulato
r

cut-out
points

togethe
r

fora
few

seconds;
this

will
render

the
dynamo

suitable
for

use
with

whichever
systemis

employe
d

on
th

e
machi

ne.
‘The

two
exterior

terminals
on

the
dynam

o
are

marked“
D

”
and

“
F”;

they
are

connected
to

similarl
y

marked
terminals

on
the

regulato
r.

Reversal
of

these
leads

will
burn

out
the

dynamo
,

so
ensure

that
the

connections
are

made
correctl

y
;

rememb
er

that
the

fiel
d

is
green

.

Magn
eto

Lubrication
and

adjustme
nt

is
require

d
every

3,000
miles

,
cleaningis

require
d

every
5,000

miles.
Every

10,000
miles

the-
complete

unit
should

be
handed

toa
Lucas

Service
Station

for
dismantling,

replacement
of

worn
parts,

cleaning
and

lubrit
a-

tion.

Lubricatio
n

Ever
y

3,000
miles

The
cam

is
supplied

with
lubricant

froma
felt

pad
contained

in
a

pocke
t

in
the

contact-breaker
housing

.
A

small
hole,

located
in

the
bottom

of
the

cam,
is

fitted
witha

wick
to

enable
the

oil
to

find
its

way
on

to
the

surface
of

the
cam.

Remo
ve

hole
in

the
cam

can
be

clearly
sgen,

and
then

carefully
adda

IQ
ty

z
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drop
s

of
thin

machin
e

oil.
Do

not
allow

any
oil

to
get

on
to

thé
contact

point
s.

The
contact-brea

ker
rocke

r
arm

also
requi

res
lubricat

ion,
and

the
compl

ete
contact-break

er
must

be
remove

d
for

this
purpose

.
‘Take

out
the

hexagon-he
aded

screw
from

the
centre

of
the

contact-br
eaker,

pu
ll

the
contact-brea

ker
off

the
taper

ed
shaft

on
which

it
fits

,
then

pus
h

aside
the

rocker-
arm

retaini
ng

sprin
g,

pris
e

the.rocke
r

arm
off

its
beari

ng
and

ligh
tly

smear
the

beari
ng

with
clean

engi
ne

oil.
:

Whe
n

replac
ing

the
contact-

break
er,

take
care

to
ensure

that
the

projec
ting

key
,

on
the

taper
ed

porti
on

of
the

contact-break
er

base
,

engage
s

with
the-

key-w
ay

cut
in

the
magne

to
spind

le,
otherwis

e
the

timin
g

of
the

magne
to

wil
l

be
upse

t.
Tight

en
the

hexagon-h
eaded

screw
with

care;
it

must
not

be
too

slac
k,

nor
must

undu
e

forc
e

be
use

d.
:

Remov
e

the
contact-brea

ker
cover

and
tu

rn
the

engi
ne

unti
l

the
contact

poin
ts

are
full

y
open

ed.
Check

the
gap

wit
h

a-
gauge

havin
g

a
thicknes

s
of

o-or2
in.

(spann
er.

015023
has

a
gauge

of
this

thicknes
s

as
an

integr
al

par
t

of
it)

.
If

the
settin

g
is

correct
the

gauge
should

be
a

slidin
g

fit
,

but
if

the
gap

varies
“we

.
appreciabl

y
from

the
gauge

it
should

be
adjusted

.
Keep

the
”

engin
e

in
the

positi
on

to
giv

e
maximum

openi
ng

of
the

contact
point

s,
slacke

n
the

lock-nut
on

the
fixed

contac
t

poin
t

and
turn

the
contacts

cxew
until

the
gap

is
set

to
the

gauge
.

Finall
y,

tighte
n

th
e

lock
-nut

and.
rechec

k
the

settin
g.

¢
Take

off
the

contact-btea
ker

cover
and

remove
the

cogija
ct-

breake
r.

If
the

contact
poin

ts
are

burned
or

blacken
ed,

ciean
them

with
a

fine
carborundu

m
stone

or
with

very
fine

emery.
cloth

,
and

afterward
s

wip
e

away
any

dust
or

dirt
with

a
petr

ol-
moistene

d
cloth

.
After

replac
ing

the
contact-bre

aker,
check

the
poin

t
gap

and
,

if
necessary

,
reset

it.
Remave

the
high

-
‘tensio

n
pick-u

ps
(hel

d
by

swingin
g

sprin
g

clips
),

wip
e

clean‘
zan

d
polis

h
with

a
fine

dry
cloth.

The
high-tens

ion
pick-u

p
*bru

sh
must

move
freelyin

the
holders.

If
dirty,

clean
witha

ELECTRICAL 
AND 

IGNITION 
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cloth 
moistened 

with 
petrol. 

If the 
brushes 

are 
worn 

wi
}
 in. 

of the 
shoulder 

they 
must 

be renewed. 
While 

the 
pick-

ups 
are 

removed, 
clean 

the 
slip-ring 

track 
and 

flanges 
by

holding 
a soft 

cloth 
on 

the 
ring 

with 
a suitably 

shaped 
piece 

of
wood 

while 
the 

engine 
is slowly 

turned. 
If, on 

inspection, 
the

high-tension 
cables 

show 
signs 

of perishing 
or 

cracking, 
they

must 
be replaced 

by a suitable 
length 

of 7-mm. 
rubber-covered

ignition 
wire. 

When 
replacing 

high-tension 
cables 

in brush
holder, 

ensure 
that 

cable 
nuts.are 

firmly 
tightened, 

so 
making

contact 
between 

the 
high-tension 

leads 
and 

the 
brass 

contacts

in
th

e
brus

h
holde

rs.

HIGH
TENSION

SAFETY
GaP

EARTHING

CONTA
CT

BREAKE
R

“COV
ER

4

Fic. 
44.—ExpLopep 

View 
or 

tHe 
Lucas 

K2F 
Macnero, ‘

ghet
o

Removal
o

‘

gask
et

bein
g

use
d

at
the

join
t

to
preve

nt
oil

leaka
ge.

'To
re-

move
the

magnet
o,

proce
ed

as
follo

ws:
take

off
the

timin
g

cbve
r.

;
Remo

ve
the

to
pinion

‘with
sp@ia

l
tool015273

.
he

s
ee

be
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Disconnec
t

the
high-tens

ion
cables

and
the

ignition-co
ntrol

cable
.

Remov
e

the
thre

e
nuts

secur
ing

the
magne

to,
whic

h
so

can
now

be
taken

from
its

mounti
ng.

After
considerabl

e
milea

ge,
or

duri
ng

engi
ne

overha
ul,

the
magne

to
shoul

d
be

LOCATINGSPRING

ROCK
ER

ARM
PIVO

T

MOVI
NG

CONTACT
—

STATIONAR
Y

CONTACT

Dyna
mo

The
make

rs
of

the
dynam

o
recommend

inspectio
n

of
com-

‘
mutator

and
the

brush
gear

every
5,000-6,

000
mile

s,
also

2
servic

e
chec

k
of

the
dynam

o
compl

ete
by

a
Luca

s
Servic

e
.

Statio
n

ever
y

10,000
miles

.

Testi
ng

Dynam
o

in
Positio

n

wi
re

.

(8
)

Star
t

the
engi

ne
and

set
to

run
at

norma
l

idlin
g

spee
d..

{c
)

Connec
t

the
negati

ve
lead

of
a

moving
-coil

voltmete
r

(calibra
ted

not
less

than
o-10

volt
s)

to
either

of
the

two
dynam

o
terminal

s
and

connect
the

positi
ve

lead
to

the
engin

e.
For

1950
models,

the
voltmeter

leads
should

be
reversed

fo
r

(2)
Gradually

increase
the

engine
spee

d,
when

the
“ot

t.
meter

reading
Should

rise
rapidly

and
without

fluctuatio
n.

on

’
(a)

Remove
the

““D”
and

“F”
leads

from
the

dyna
mo

terminals
and

connect
the

two
termin

als
with

a
short

length
of

ELECTRICA
L

AND
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Do
not

allow
the

voltmete
r

readi
ng

to
rise

above
10

volts
or

race
the

engin
e

in
an

attemp
t

to
increase

the
voltag

e
;

it
is

sufficient
to

run
the

engine
up

toa
spee

d
of

1,000
rpm.

If
the

abov
e

readin
g

is
obtained

the
dynam

o
is

in
order

.
If

there
is

no
readin

g,
check

the
brush

gear,
ensuring

that
the

cover-
band

securin
g

screw
is

not
shortin

g
the

‘‘
D

”
brush

housin
g.

If
there

is
a

readin
g

of
approxima

tely
14-2

volts
the

armature
windin

g
may

be
at

faul
t.

If
the

tests
mentioned

above
clear

ly
indicate

that
the

dynamo
is

not
charg

ing
it

is
then

desirable
to

remove
the

dynam
o

from
the

machinein
order

to
mak

e
further

tests
and

repa
irs

or
replacem

ents.

Dynam
o

Remov
al

The
dynam

o
is

retained
to

the
crankcase

by
an

adjusta
ble

band
and

also
by

a
stud

located
in

the
end

of
the

dynam
o.

Earl
y

models
use

a
short

stud
,

with
its

nut
inside

the
timin

g
cover.

Later
models

use
a

lon
g

stud
,

with
the

nut
outside

the
timin

g
cover.

By
slackeni

ng
the

clamp
,

removi
ng

the
locating-s

tud
nut

and
detachi

ng
the

‘‘
D

”
and

“
F

”
leads

the
instrumen

t
can

be
taken

away,
leavin

g
the

drive
pinio

n
on

the
armature

shaft
.

The
“D”

and
“

F”
leads

are
retained

by
a

kidney-shap
ed

insulato
r

screwed
into

the
dynam

o
end

cover,
Not

e
*-

.
a

The
cork

-
wash

er
used

between
the

dynam
o

and
crankcas

e
~

must
be

undamaged
if

oil
leakageis

ito
be

avoided.
A

per>
’

's.

ligh
tly

smeared
with“

Wellseal”.”
i

_
Regulato

r
,

¢
This

unit
houses

the
dynamo

voltage
regulator

and
the

:
cut-out.

Both
are

accurat
ely

set
and

the
cover

should
be

removed
for

cleanin
g

and
adjustme

nt
onl

y
in

the
event

of
troub

le
with

the
charging

circuit
being

experienced.

sistent
oil

leak
can

be
rectified

by
Usin

g
two

cork
wash:

Testi
ng

Regulator
Unitin

Position
@)

Before
checking

the
regulator

unit,
mak

e
s

sure
that

the
wirin

g
between

the
regulat

or
and

the
batte

ry
is

in
order

.
To

do
this

,
disconnec

t
the

wire
from

the
(A

)
termina

l
of

the
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regulato
r

unit
and

connect
the

lead
from

the
positiv

e
terminal

of
the

voltmete
r

to
the

end
of

the
wire

.
Ifa

voltmete
r

readin
g

is
given

,
the

wiring
is

in
order

and
the

regulato
r

should
be

examined
.

If
there

is
no

readin
g

examine
the

wirin
g

for
broke

n
cable

s
or

loos
e

connectio
ns.

(2)
Remove

the
cable

from
the

terminal
on

the
regulat

or
marked

(A)
.

Connect
the

positiv
e

terminal
of

the
movin

g
coil

voltmeter
to

the
(D

)
terminal

on
the

regulat
or

and
connect

the
other

lead
of

the
voltmeter

to
an

earthin
g

poin
t

on
the

engin
e.

TO
TERMIN

AL
3

TO
TERMINA

L
ON

SWITCH
F

ON
DYNAM

O

Fic
,

46.—-Recu
Laror

CONNECTIO
NS.

(3
)

Start
the

engin
e

and
slowl

y
increase

the
spee

d
until

the
voltmete

r
needl

e
“

flicks
”

and
then

steadie
s

;
this

should
occur

at
a

voltmete
r

readin
g

between
the

limits
give

n
for

the
par-

ticula
r

atmosph
eric

temperat
ure
:

Atmosp
heric

Regulato
r

ee
Tempera

ture.
Setting

.
30

°
FL

.
79-8

3
volt

s
60°

F.
7-8-8

:2
volt

s
go°

F,
77-8

1
vol

ts
If

the
voltag

e
at

which
the

readin
g

becomes
stead

y
is

outside
these

limits
,

the
regulat

or
must

be
adjuste

d.
Shut

off
the

engin
e,

release
the

lock-nut
on

the
regulat

or
adjusti

ng
screw

and
turn

the
screw

in
a

clockwis
e

directio
n

to
raise

the
settin

g,
or

in
an

anti-clockw
ise

directio
n

to
lowe

r
the

settin
g.

Turn
the

screw
a

fraction
of

a
turn

at
a

time
and

then
tighte

n
the

ELECTRICAL
AND

IGNITION
EQUIPME

NT
12

5

When
adjustin

g,
do

not
run

the
engin

e
up

to
more

than
1,000

r.p.m.,
as

while
the

dynam
o

is
on

open-circ
uit

it
will

build
up

toa
high

voltag
e

if
run

ata
high

spee
d,

and
soa

false
voltmeter

readin
g

would
be

obtained
.

'
Cleani

ng
Regula

tor
Contacts

After
long

period
s

of
service

it
may

be
found

necessary
to

clean
the

vibratin
g

contacts
of

the
regulat

or.
These

are
accessible

if
the

top
screw

securin
g

the
fixed

contact
is

tumed
back

and
the

bottom
screw

slackened
to

perm
it

the
fixed

con-
tact

to
be

swung
outwards

.
The

contacts
can

then
be

polish
ed

with
fine

emery
cloth.

Cut-out—Te
sting

and
Adjustm

ent
(1)

If
the

regulat
or

settin
g

is
within

the
correct

limits
,

but
the

batter
y

is
still

not
receivin

g
current

from
the

dynam
o,

the
cut-out

may
be

out
of

adjustme
nt,

or
there

may
be

an
open-

circuit
in

the
wirin

g
of

the
voltage-regu

lator
unit.

(2)
Remove

the
voltmeter

lead
from

the
(D

)
terminal

of
the

regulato
r

unit
and

connect
it

to
terminal(

A).
Run

the
engin

e
as

before:
the

readin
g

on
the

voltmeter
should

be
the

same
as

that
obtained

when
the

voltmeter
was

connected
to

termina
l

(D)
.

If
there

is
no

reading
,

the
setting

of
the

cut-out
may

be
badly

out
of

adjustme
nt

and
the

contacts
are

not
closing

.
.

(3)
To

check
the

voltage
at

which
the

cut-out
operates

,
the

voltmeter
should

be
connected

between
the

(D
)

termin
al

and
earth

.
Slacken

the
lock-nu

t
on

the
cut-out

adjustm
ent

screw
and

turn
the

screw
in

an
anti-clockwise

direction
until

the
cut-

out
contacts

are
seen

to
close.

Check
the

voltag
e

at
which

the
cut-out

operates
and

if
necessary

adjus
t

by
turnin

g
the

screw
in

a
clockwise

direction
to

raise
the

settin
g

or
anti-clockwis

e
direction

to
lower

it.
Set

the
cut-out

so
that

it
operate

s
at

6-2-66
yolts.

Tighten
the

lock-nut
after

makin
g

the
adjust

-
men

t.

Cut-out—Con
tacts

Burnt
or

Dirt
y

To
clean

the
cut-out

contacts,
place

a
stri

p
of

fine
glass-

paper
between

the
contacts,

then,
with

the
contacts

closed
by

baws

££\
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hand
,

draw
the

paper
throug

h.
This

should
be

done
two

or
three

times
with

the
roug

h
side

toward
s

each
contact.

Othe
r

Equipm
ent

Sparking-
plugsSports-type

sparking-plugs,
type

K.L.G.
FE

80
(14

mm.),
are

availabl
e

with
eithe

r
singl

e-
or

three-p
oint

electrode
s.

The
use

of
the

three-p
oint

type
is

recommend
ed

to
balanc

e
positi

ve-
electrod

e
erosion

.
When

single-p
oint

plug
s

are
used

,
chan

ge
the

plug
s

round
from

one
cylind

er
to

the
other

from
time

to|
timé

,
as

one
plu

g
will

be
affected

by
electrod

e
erosion

caused
by

the
alternat

ing
polar

ity
of

the
magnet

o
impuls

es.
The

norma
l

plu
g

gap
is

o-020-0'022
in.

,
which

is
obtaine

d
by

eithe
r

closin
g

or
wideni

ng
the

electrod
e

attached
to

the
bod

y
of

the
plug

;
the

gap
should

be
checked

every
3,000

miles
,

or
earlie

r
if

slow
runni

ng
or

starti
ng

is
impair

ed.

Ammeter—T
esting

in
Positio

n
With

the
engin

e
station

ary,
check

the
volta

ge
betwee

n
each

termina
l

of
the

ammeter
and

earth
.

Both
readin

gs
shoul

d
be

the
same.

If
there

is
a

readi
ng

at
one

termin
al,

Fig
.

47
,

but
not

at
the

othe
r,

there
is

a
broke

n
connectio

n
in

the
ammeter

,an
d

a
replacem

ent
must

be
fitted

.
,

-To
remove

the
ammete

r,
unscrew

the
ammeter

termina
l

screws
and

lif
t

out
the

cable
ends

.
Bend

back
the

four
meta

l
tags

securi
ng

the
ammeter

and
remove

it
from

the
pane

l.
The

proced
ure

must
be

reversed
when

fittin
g

the
replacem

ent

armmeter.

The
batteryisa

6-volt
lead-acid

typ
e,

of
12

ampere
hours

capac
ity,

contain
ing

electro
lyte

in
free

liqu
id

form
.

This
par

t
of

the
electrica

l
equipm

ent
is

often
neglec

ted,
and

owners
are.

advised
to

check
the

electro
lyte

leve
l

at
frequ

ent
interva

ls,
and

to
top

up
with

distilled
water

to
the

top
of

the
separato

rs,
usin

g
a

glas
s

funne
l.

Fillin
g

instruction
s

are
moulde

d
inside

the
batte

ry
lid

on
all

mode
ls,

but
on

thos
e

produ
ced

since
1953

,
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batteries 
have 

a built-in 
automatic-level 

device 
that 

accepts
just 

as much 
distilled 

water 
as 

is required. 
After 

topping 
up,

wipe 
metal 

parts 
with 

a rag 
soaked 

with 
ammonia, 

to neutralise
acid 

on 
battery 

top. 
If frequent, 

or 
excessive, 

topping 
up 

is
necessary, 

the 
reason 

should 
be investigated, 

which 
may 

be due
to 

overcharging, 
in which 

case 
the 

voltage-control 
regulator

should 
be 

readjusted, 
preferably 

by a Lucas 
Service 

Depot.
The 

regulator 
and 

cut-out 
are 

carefully 
set 

during 
manu-

facture, 
and 

it is a skilled 
job to reset 

this part of the electrical

LIGHTIN
G

|
SWIT

CH

whi @ ~w

Fic. 
47.—AmmerTeR 

AND 
SwitcH 

PaneL 
on 

HEADLAMP.

Lamp 
Bulbs 

Blowing

This 
fault 

is usually 
due 

to a bad 
earth 

éonnection, 
particu-

larly 
on 

machines 
where 

the 
earth 

connection 
is made 

to 
the

frame 
seat-lug 

bolt. 
Take 

out 
this 

bolt, 
file 

away 
any 

enamel
in the 

frame 
holes 

and 
clean 

the 
bolt. 

A
 dry 

battery 
will 

have
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Removin
g

the
Headlamp—195

0-53
“Tak

e
out

the
three

screws
securin

g
the

switch
pane

l,
and

remove
the

two
bolts

screwed
into

the
lamp

body
,

supporti
ng

the
lamp

with
one

hand
as

the
second

bolt
is

taken
out.

To
Remove

the
Headlam

p
Front

and
Interior

Slacken
the

screw
on

the
top

of
the

lamp
bod

y
at

the
front

,
pul

l
the

rim
outwards

from
the

top
and,

as
the

front
comes

away,
raise

slightl
y

to
disengag

e
the

bottom
tag

from
the

lamp
shell.

‘The
cap

that
carries

the
bulbs

is
secured

to
the

reflector.
by

two
sprin

g
plunger

s.
To

remove
the

cap,
depres

s
one

plunge
r

and
tilt

the
cap

bodily
.

The
reflector

and
front

glass
unit

is
secured

to
the

rim
by

five
sprin

g
clips

.
These

can
be

disengage
d

from
the

turned-up
inner

edge
of

‘the
rim

by
pressin

g
with

a
screwdrive

r
blade

and,
at

the
same

time,
working

away
from

the
edge

.
,

To
Replac

e
the

Headlam
p

Front
and

Interior
Lay

reflector
and

glass
unit

in
the

rim
so

that
the

block
on

the
reflector

back
engages

with
the

forked
bracket

on
the

rim.
Spring

in
the

five
clips

so
that

they
are

evenly
spaced

around
the

rim.
Offer

up
the

assembl
y

to
the

lamp
shell,

engagin
g

the
bulb-carrier

cap
in

the
positio

n
in

which
the

pilot
bulb

is
agains

t
the

small
window

of
the

reflector.
Engage

the
bottom

tag
on

the
lamp

rim
with

the
small

slit
in

the
shell

and
gentl

y
press

the
top

of
the

rim
back

into
the

shell,
then

retighten
the

locking
screw

on
the

top
of

the
lamp

body
.

Focusin
g

the
Main

Drivin
g

Beam—z1950-5
2

The
main

bulb
is

adjustab
le

in
its

holder.
It

is
secured

bya
clamp

bound
with

one
screw

and,
upon

slackenin
g

the
screw,

the
bulb

may
be

pushe
d

inwards
,

and
outwards

,
as

required
,

thereb
y

providin
g

movement
to

enable
the

ligh
t

beam
to

be
focused

.
It

is
best

to
make

the
focusin

g
adjustme

nt
in

the
dark

with
the

machine
so

positione
d

that
the

light
falis

ona
wall

some
distance

away.
To

focus
the

ligh
t

beam
,

plac
e

the
machine

as
suggeste

d
above

,
slacken

th
e

clam
p

screw
and

pul
l

3
>

ELECTRICAL
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!
\e

CSS

z
 

/| LIGHTING

&
SWITCH

>&

SPEED
O

ILL
.

«t
f

ans
RED

\/

129

:
A

x
&

_
a_BLACK

1
BLUE&

WHITE
it

¥
&

%
HORN

PUSH
8

<

x

syas

CONNECTO
RN

|
|

@
REGULA

TOR
RE

YELLO
W

&
BLA

CK

NN
os i

_ i R
—.

:
BATTERY

a?

(Ne
ca

BATTE
RY

woe
-

CONNEC
TOR

PURPLE

BLA
CK

HOR
N

REO

+ TAIL 
LAMP

Fie.
48.—Wir

ine
Diacram

ror
1950

MopELs
.

SWIT
CH

GULAT
OR
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MAIN
BULB

_\

N

PILO
T

(AMME
TER

Ro
t

by
35

RED&
BLACK

aX

‘|

(ee
s

SPEED
O

é
(\____BLAC

K
NE

Y
TT

xeney
SOR

:
BLUE

DIPPERH

af
fm~__BLAC

K

wrHOR
N

PUS
H

lal

z=
sl

a
aYNAMG

2
<|

5
ao

@
a.

MAGN
ETO

YELLOW

C°))+0

BATTE
RY(osirive|

|
SERIES

EARTH)
|

J
BLACK.

l
CONTACTS

o
if

eHsl
REGULA

TOR,
=

SHU
NT

FRAME

|
SNAP

CONNECTOR
BATTE

RY
CONNEC

TOR

6

TAI
L

LAM
P

Fic.
49.—Wirin

c
DiacRaM

For
1951-53

Mopets.

one”

ELECTRICAL
AND

IGNITION
EQUIPME

NT
131

MAIN
BULB

\
SIDELAMP

SIDELAMP
(

@
)

BLACK“T
y

7
AMME

TER
ae©

7
L-PUR

PLE
SPEEDOMETER

Vibe7o
Ane

BLACK
LIGH

T
N

L|
switch

J/
BLACK

‘g
2

rhe
=)

BLUE
DIPPE

R
BLA

CK
sf

-S
S

A
_

QS
.

HOR
N

PUS
H

Oo
<

x
nd

~
a

@
a.

va
F3

MAGNE
TO

Le
a

an
e

|jad)

i
Q

a
NA

REGULATO
R

Ghee
1

pesisran
ce

BATTERY
oF

oS|
-seni

es
POSIT

IV
»

PERTH)4
i

i
pa

,
REGULAT

OR
Ho.

i
SHUNT

FRAME,

AN

ae

switcH
fo

SNAP
CONNECTORS

Brow
n

te
STO

P
TAI

L
LAM

P

Fic.
50.—Wiri

nc
DiaGRaAM

For
1954

MOobELs.



7

the
bulbs

inward
s

or
outward

s
till

,
with

the
ligh

t
switche

d
on,

:
the

smalles
t

circle
of

ligh
t

is
obtained

.
Tight

en
the

clam
p

PARKING 
binding 

screw, 
then 

set 
the 

lamp, 
by slightly 

slackening 
the

oe
;

two
fixin

g
bolts

,
so

that
the

ligh
t

beam
is

project
ed

slight
ly

q
 

. 
' below 

the horizontal, 
after 

which 
tighten 

the two 
fixing 

bolts.

i)
:

Removing
Headlamp—rg54-55

2
Oo

Slacken
the

screw
on

the
headlam

p
top,

gently
prise

out
the

rim
and

reflecto
r

assem
bly.

Hold
the

ligh
t

uni
t

with
the

gla
ss

6
AMMETER

atthe
bottom,

and
witha

rotary
and

lifting
movement

detach
De

i
the

bayonet
capto

which
the

headlamp
wires

are
attached

and

LIGHTING 
S)EE-I 

take 
away 

the 
rim 

and 
reflector 

assembly. 
Gently 

ease 
back

EDOME
TER

.
the

rubber
sleeves

coverin
g

the
pilot-lam

p
wire

snap
connec-

sown 
e | 

Q
 

SNAP 
0 

{| 
.ters 

and 
pull 

the 
latter 

apart. 
Remove 

the 
three 

screws
|

 CONNECTORS 
; 

securing 
the 

switch 
panel 

and 
lift 

off with 
all wires 

attached.

So
}

‘4.
Remove

the
nuts

on
the

tubula
r

bolts
throu

gh
which

the
pilo

t-

Disconne
ct

the
drivi

ng
cable

from
the

speedom
eter

head
and

af
CONTROL

BOx
.

detach
the

speedometer
-lamp

bulb
with

its
holder

.
6-VOLT

BATTERY
@

:
a

@
:

Removi
ng

Headlam
p

Rim
and

Ligh
t

Unit—r95
3-55

a
Cc

“©
Slacken

the
screwon

the
topof

the
lamp

bodyat
the

front,.
1

a
|"

pu
ll

the
rim

outward
s

from
the

top
and

,
as

the
front

comes
away

,
lower

sligh
tly

to
disenga

ge
the

bottom
tag

from
the

slit
in

the
lam

p
shell

.
Twis

t
the

bulb
holde

r
in

an
anti-clockwi

se
direction

and
pu

ll
it

off
,

the
bulb

can
then

be
removed

.
The

ligh
t

unit
is

secured
to

the
rim

By
sprin

g
clip

s.
These

cai
be

disenga
ged

from
the

turned
-up

inne
r

edg
e

of
the

rim
by

.
pressi

ng
with

a
screwdrive

r
blade

and
,

at
the

same
time

,
‘o

o
:

workin
g

away
from

the
edge

.

oy

oa"

BLiMm

STOP 
LAMP

NROUD

NaNO
ROTA

N3au0 t NMOBE

HORN 
HORN 

PUSH 
3

 /
 

- 
Replacing 

Headlamp 
Rim 

and 
Light 

Unit

;
Lay

the
ligh

t
unit

in
the

rim
so

that
the

location
block

on
the

L
J

woaa
unit

back
engages

with
the

forked
bracket

on
the

rim.
Re-

STCAM
P

place,
by

springing
in,

the
spring

clipsso
that

they
are

evenly
;

space
d

around
the

rim.
Hold

the
ligh

t
unit

with
the

glas
s

Fie.
51.—Wrrina

Diacra
For

1955
MopELs.

:
facing

downwards
and

replace
the

bulb.
Engage

the
projec

-
tion

s
on

the
insid

e
of

the
bac

k
she

ll
with

the
slot

s
in-th

e
bulb

*

i

tie
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holder,

press
on

and
secure

by
twistingit

to
the

right.
Engage

the
bottom

tag
on

the
lamp

rim
with

the
small

slit
in

the
shell

and
gently

press
the

top
of

the
rim

back
into

the
shell,

then
retighten

the
locking

screw
on

the
top

of
the

lamp
body.

Access
to

the
pilot

lamp’s
(1954-55

)
interior

for
bulb

removal-
is

obtained
by

removing
the

screw
at

the
rear

end
and

gently
~

pullin
g

forward
on

the
glass

rim.
On

the
1955-type

headlamp
the

speedometeris
incorporate

d
in

the
lamp

shell.
Disconnect

the
speedometer

cable
before

removi
ng

the
headlam

p.
Not

e
_1951~55

models
havea

positive
earth

battery
connection.

ii

mentee

TUNIN
G

FO
R

SPEE
D

SSUMING
the

engin
e

is
in

goo
d

orde
r,

the
road

performa
nce

of
the

twin-cylin
der

mode
l

is
particul

arly
good

,
if

the
weigh

t
of

the
comple

te
machine

is
taken

into
account.

The
accepte

d
b.h.p

.
is

29,
the

engin
e

peakin
g

jus
t

below
7,000

r.p.m.
To

obtain
maximum

performan
ce,

the
engin

e
should

seach
pea

k
r.p.m.

in
third

gear,
which

represent
s

a
road

spee
d

of
80-8

4
m.p.h

.;
under

favourable
conditions

with
the

rider
prone

the
maximum

spee
d

in
top

gea
r

is
approxima

tely
go-92

m.p-h
.

Owne
rs

unaccustomed
to

this
type

of
machine

are
often

concerne
d

at
the

hig
h

engin
e

spee
d

at
full

throttl
e,

with
apprehens

ion
as

toa
possib

le
engin

e
failure

by
breakag

e.
There

are
no

groun
ds

for
such

though
ts,

as
the

engin
e

is
designe

d
to.rotate

at
high

speed
,

dependin
g

upon
r.p.m.

for
power.

It
is

for
this

reason
that

the
engin

e
should

reach
its

pea
k

if
maximum

spee
d

is
desired.

The
number

of
parts

availabl
e

to
increase

engin
e

performa
nce

is
limited

,
with

the
exceptio

n
of

the
race

kit
marketed.

The
specia

l
camshafts

supplie
d

with
this

kit
are

designe
d

for
a

straight-thro
ugh

exhaust-p
ipe

system
,

anda
serious

loss
of

power
will

occur
if

‘silencer
s

are
used

.
See

Fig
.

52
for

a
compari

son
between

the
timin

g
of

tourin
g

and
racin

g
engine

s.
Without

such
spec

ial
par

ts,
the

engin
e

can
be

tuned
by

:
(2

)
Polishin

g
ports

and
manifol

d,
togeth

er
with

the
sphe

re
of

the
cylinder-h

ead.
(2

)
Fittin

g
piston

s
to

giv
e

a
compress

ion
ratio

of8
to

1.
(3

)
Usin

g
super-spor

ts
type

sparking-plu
gs,

such
as

the
K.L.G

.,
F.E

.
100

or,
prefera

bly,
F.E

.
220,

When
high-compre

ssion
piston

s
are

fitted
,

three-lay
er

bearin
g

shell
Pa

rt
No.

01856
4

should
be

used
in

the
top

half
of

the
connecting-

rod..
,

135
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Valve

Timi
ng

Owners
of

1950-53
models

can
improv

e
the

engin
e

per-

TUNIN
G

FOR
SPEED

13
7

This
eliminates

the
errors

of
up

to
10°

that
are

common
with

the
rough-and-re

ady
timing-sti

ck
method.

Fig
.

12
shows

the
degre

e
plate

and
adjustab

le
top

dead
centre

pointe
r

mounted
in

formance
by

fitting
camshafts

made
for

the
1954-55

engines
.

Fe
positi

on.
As

these
cams

have
a

slight
ly

highe
r

lift
,

the
valve-spri

ng
motion

must
be

checked
when

the
valveisat

full
liftto

ensure
4

that
the

valve
springs

do
not

become
coil

bound.
Reducing

;
ing

the
face

of
the

valve-spring
seat

by
o-ogo

in.
will

provide
.

Valve8
.

sufficie
nt

extra
clearan

ce.
The

best
methiod

of
findin

g
top

dead
centre

accurate
ly

is
to

lay
a

rule
across

the
top

of
the

cylinde
r

barrel.
and

note
the

degree-plate
readingas

the
piston

crown
touches

it;
carry

on
race

kit
are

identicalto
the

standard
type,

with
the

exceptionof
rotating

the
crankshaft

until
the

ruleis
aboutto

sit
down

on
the

the
feathered

ends,
which

are
croppedto

prevent
breakageat

topof
the

cylinder
barrel

again.
Gently

lower
the

piston
and,

sustained
high

r.p.m.
‘To

convert
the

standard
springs,

file

Durin
g

the
process

of
tuning

,
check

the
valve-sprin

g
free

length
(see

Technical
Data)

,
as

maximum
pressure

is
essential

to
maintain

high
engin

e
speed

s.
Valve

spring
s

used
in

the

note
the

degree-plate
reading

as
the

rule
touches

the
barrel;

off
the

sharp
ends.

top
dead

centre
is

half-wa
y

between
the

two
reading

s
obtained.

TWIN
ENGINES

:
Recker

Clearances
tet

.
af

.
Correct

rocker
clearances

are
essential;

ensure
that

the
IGNITION

NS
,

.
clamp

nuts
are

securely
tightened

after
adjustment.

FULLY
EXHAU

ST
*

‘
.

:
CLOS

ES
Carbura

tion
When

the
restriction

caused
by

the
silencer

is
removed

,
a”

large
r

main
jet

is
necessary,

i.e.,
increase

from
180

to
200.

The
use

of
a

second
carburetter

will
also

increase
engi

ie
efficiency

,
and

owners
who

have
workshop

facilities
will

be
able

to
make

up
two

speci
al

distance
piece

s
which

are
needed

when
two

carburetter
s

are
fitted

.
The

additiona
l

carburette
r

can
be

obtained
from

the
makers

of
the

carburet
ter,

togethe
r

with
a

junctio
n

box
for

two
throttle

cables.
Should

floodin
g

occur
from

the
float

chamber
s

when
two

carburette
rs

are
used

,
fit

two
6/3

throttle
slides.

The
fitting

of
high-compress

ion
piston

s
will

improv
e

the
acceleration

of
the

machine
,

in
its

standard
form

,
to

a
marked

degre
e,

the
maximum

spee
d

bein
g

TART 6? Sh

if

hl
wast

INL
ET

a
;

CLOSE
S

BOC
:

increased
by

3-5
m-p.h.

No
alteration

to
the

ignition
timing

io
Fic.

52.—Timine
Dracrams.

:
is

necessary
when

high-compression
pistons

are
fitted,

using
..

premiu
m

grade
s

of
fuel.

On
the

leftis
shown

the
timing

diagram
for

tuned
engines;

tourin
g

4
engines

are
timedto

the
right-hand

illustration.
Note:

Itis
not

possibletofita
second

type
376/6

carburetter.,

Se
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Exhau
st

Syste
m

If
an

open
exhaust-pip

e
system

is
used

,
the

best
length

is
34

in.
measured

on
the

inside
bend.

This
measurement

can
be

obtained
by

usin
g

a
long

,
thin

piec
e

of
copper

wire
with

a
weigh

t,
such

as
a

larg
e

nut,
attached

to
one

end
of

the
wire..

Remove
baffle

tubes.
Lower

the
weigh

t
and

wire
throug

h
the

pipe
from

the
port

end
,

until
the

weigh
t

emerges
from

the
pipe

at
the

silencerend
.

Pull
the

wire
tigh

t
again

st
the

inside
of

the
bend

and
mark

it
at

both
ends

of
the

pipe
.

Extract
the

wire
,

measure
the

marked
lengt

h
and

adjus
t

the
pipe

lengt
h

accordin
gly.

.

Dismant
ling

the
Engin

e
.

If
the

engin
e

is
to

be
complet

ely
dismantled

for
tunin

g,
obtain

the
correct

tools
for

the
work

.
Clean

the
exterio

r
of

the
engin

e
thorough

ly
before

commenc
ing

operatio
ns,

and
remem~-

ber
that

absolut
e

cleanlines
s

is
of

vita
l

importa
nce

to
success.

Durin
g

the
strippin

g,
observe

the
condition

of
the

engin
e

and
measure

the
various

componen
ts

for
wear.

Polish
all

the
movin

g
parts

,
payin

g
particu

lar
attention

to
the

cam-followe
r

contours
,

the
cams

and
the

rocke
r

ends
,

and
elimina

te
any

steps
in

the
induction

tracts.
Wash

all
parts

in
clean

petro
l

before
rebuildi

ng
the

engin
e.

Havin
g

gone
to

the
trouble

of
cleanin

g
everythi

ng
thorough

ly,
do

not
leave

partly-assem
bled

componen
ts

lyin
g

about
to

get
dusty

,
and

alway
s

cover
the-

crankcas
e

mouth
with

clean
,

non-flu
ffy

rag
to

preven
t

the
ingres

s
of

particl
es

of
dirt.

Oil
all

parts
before

assembli
ng

and
check

for
freedom

of
rotation

frequen
tly

durin
g

rebuildi
ng.

Investiga
te

the
cause

of
any

avoidable
friction

and
eliminate

it.
’

Fram
e

Adjustm
ents

The
cycl

e
part

s
of

the
machine

are
as

equa
lly

as
importa

nt
as

the
engin

e
;

a
very

fast
machine

that
steers

badl
y

is
usual

ly
ata~

disadvan
tage

when
compar

ed
with

a
slower

machine
on

which
meticulou

s
attentio

n
has

been
pai

d
to

all
adjustme

nts.
To

’
obtain

the
best

from
a

machine
requir

es
much

more
time

and
patien

ce
than

most
peop

le
are

prepar
ed

to
give

.

TUNING
FOR

SPEED
13

9

Wheel
s

and
Tyr

es
'

Balance
the

wheels
statical

ly
with

balance
weigh

ts
obtainable

from
the

tyre
manufactur

ers.
Remembe

r
that

as
the

tyres
becom

e
worn

so
the

balanc
e

wil
l

deteriora
te.

Chai
ns

Correct
ly

lubricat
ed

and
adjuste

d
chains

,
runnin

g
perfect

ly
true,

will
make

a
considerable

difference
to

the
runnin

g
of

the
mach

ine.



APPEN
DIX

1

PERIOD
IC

MAINTENA
NCE

Dai
ly

Chec
k

oi
l

leve
l

and
circulatio

n.

Week
ly

-
Tes

t
tyre

pressure
s.

Check
batte

ry
electro

lyte
level

.

Ever
y

500
Miles

Chec
k

oi
l

in
fron

t
chaincas

e.
Chec

k
front

-
and

rear-cha
in

adjustme
nts.

Check
gearb

ox
oil

level
.

Oi
l

rear
chai

n.

Ever
y

1,000
Miles

Greas
e

hub
bearin

gs.
Grease

brake-expa
nder

lever
bushes

.
Grease

steering-h
ead

bearin
gs.

Oil
small

parts
,

control
levers

,
clevis

pins
for

brakes
,

brake
ped

al,
etc.

;
Test

steering-h
ead

bearin
gs.

Chec
k

rocke
r

clearan
ce.

Ever
y

3,000
Miles

Durin
g

wet
weather

remove
and

soak
rear

chain
in

molten
anti-centr

ifuge
grease

.
Clean

and.
check

contact
poin

ts
on

magneto
.

Clean
and

reset
plug

poin
ts

to
0-020-0-022

in.
Ever

y
5,000

Miles
Drain

oil
tank,

fill
with

fresh
oil.

If
the

machine
is

used
.

frequen
tly

for
short

journey
s,

chang
e

the
oil

every
three

month
s,

whicheve
r

occurs
first

.
Clea

n
oi

l
filte

r.
Chec

k
front-fo

rk
oi

l
content

.
pbd

tk
rear-suspensio

n
unit

oil
content.

Oil
hinge-bea

ring
for

swingi
ng

arm.
Clea

n
out

carburett
er

floa
t

chamb
er.

Clea
n

air-filt
er

eleme
nt

and
re-oi

l.
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APPEN
DIX

2

TECHNIC
AL

DAT
A

Engi
ne

Bore,m
m,

.
.

Strok
e,

mm.
.

Capac
ity,

c.c.
B.H.P

.
at

r.p.m
.

Engin
e

type
-

:
:

Maximu
m

torqu
e

at
r.p.m

.
Compres

sion
ratio:

norm
al.

.
alterna

tive
.

Lubrica
tion

.«

Cranks
haft

Journ
al

dia
.

.
.

Centr
e

journ
al

dia
.

Rolle
r

bearin
gs

.

Bearing-ho
using

dia
.Connectin

g-rods
Big-e

nd
typ

e
-

Clearan
ce

(dr
y)

Side-p
lay

-
.

Big-en
d

dia
,

(intern
al)

Distan
ce

betwe
en.

centre
s

jmall-e
nd

dia.
.

.

Bush
dia

.
(7

situ
)

-
.

Camsh
aft

dia
.

.
.

Cam
Follow

ers
Spind

le
dia

.
.

:
Spac

er
(wid

e)
Spac

er
(narro

w)

Oi
l

Pum
ps

*
fee

d
.

:
scaven

ge
.Intermed

iate
gea

r
‘Bush

dia
.

(in
situ

)
(1950-

54)
Bush

dia
.

(in
situ

)
(195

5)

66

92:
849829

at
6,80

0
O.H.

V.
Twi

n
26:

4
lb.ft

.
at

4,250

Fit82x

Dry-su
mp

1°624.75-
1°625

7
513747-1

3752
1°62425~1°

62625
RLS-1

r2$
axX3

x
2°997~3

°002Vander
vell

o-o0
25

max
.0°026—0

'032
VIFLOMW

LIILS
5°7

§9
O75O-O°

7595

0°3125-0
'81350'8102

5-0°8
1425

0°370-0
°376

1°296875~1°3
01875

0°156-0
°159

025
0375

0°6223-0
'6230

@°74950-0°
75025

(All
dimensions

are
in

inches
unless

otherwise
indicated

.)

142

Intermed
iate

Sha
ft

Diamete
r

(1950-5
4)

.
Diamete

r
(195

5)
-

.

Inle
t

Valv
es

Stem
dia

.
-

.
.

Guid
e

bere
.-

.
.

Lif
t

-Exhau
st

Valve
s

Stem
.

dia
.

-
.

.
Guid

e
bore

.
.

.
Lift

.
.

.

Valv
e

Rock
ers

Bus
h

bore
.

.
“

Spind
le

dia.
-

.
:

Rock
er

Clearan
ces

Cold
.

.
.

7

Valv
e

Timin
g*

LV.0
.

.
LV.C

.
3

.
.

Valv
e

Sea
ts

Ang
le

.
:

.
:

Valve
Sprin

gs
Pressur

e,
ful

l
lift

.
.

Cylind
er

Barrel
s

Bor
e

dia
.

:
.

.

Piston
s

and
Ring

s
Skir

t
dia

.,
top

.
.

Skir
t

dia
.,

bottom
-

-
Ring

gap,
norma

l
-

-
Rin

g
gap,

maximum
.

Ring
,

vertica
l

clearance
-

APPEN
DIX

143
TECHNIC

AL
DAT

A
(Continu

ed)0'6210-0
°6215

07485-0
7490

0'27875-0'
27975

0'28075-0
'28175

0°309-0
'310O3I2-O

'313

O500-0
-S01O-498-O

'501

140-145 
Ib,

2°5975-2
°5985

2:5969-2
'5976

2'59
77-2

'
598

4

oo30

Oro02

(Al
l

dimension
s

are
in

inches
unless

.
otherwise

indicate
d.)

*Rocke
rs

set
to

o-of2
in

.
clearanc

e
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45

TECHNICAL
DATA

(Continued)
TECHNICAL

DATA
(Continued)

Push-rod
s

Clutch
Push-rod

Assembled
length.

8-07875-8-108
75

Length,
rgs0-51

(CP
Gearbox)

10125
Length

,
1952-55

(Bs2
Gearbox

)
10-1875

Carburetter
(1950-54

)
Tyres

Typ
e

-
.

76AG/1AU*
Frontgize

-
+

ee
328

X19
ore

.
.

I
.

Mainjet
seat

Rearsize
.

.
‘

350X19
Slide.

.
6/4

ee
Needle

jet.
.

o-1065
Wheel

Rims
Needle

position
=-

Middie
notch

Front
and

rear
size

.
-

WMa2
x

19
Carburetter

(1955)
General

Data
eo.

.
.

6/6
Weight,

dry.
.

:
»

394.
Ib.

me
.

.
.

2?I
Wheelbase.

.
.

+
$525

Main
jet

:
.

24ot
Seat

Height-
.

3S
Slide.

.
.

37614
Groun

d
clearance-

BS
Needle

jet.
‘

o106s
Overall

length
.

.
-

8625
Needle

position
Middle

notch
Overall

height
=.

.
4s

Pilot
jet

:
.

30
Overall

width
:

:
.

28
Tyre

pressure--front
22

a;
tgs

T
ressure--re

ar
-

28
|b.

Ignition
Brak

es
:

.
.

:
.

7
in,

dia.
Contact-breaker

gap
oror2

.
Plug

gaps.
.

0°020-0°02
2

Tuned
Engines

Tin
h

i,
advanced

39°
B.T.D.C.or$

Compression
ratio-

;
:

Ber
:

:
Main

jets
-

:
:

.
180-200,

to
be

selected
after

trial
ing

«
runs

Sparking-plugs 
Sparking-plugs 

. 
- 

+ 
K.L.G. 

FE2z0

Norm
al

:
.

K.L.G.
FE8o

Hard
driving

*
K.L.G.

FE22o
Valv

e
Timin

g*
:

LV.O.-
:

.
.

.
64°

B.T.D.C.
Torque-spann

er
Setting

s
IV...

0.
ee

68
ABLDAC.

:
E.V.O.

:
.

.
.

72°
B.B.D.C,

Cylinder-head
bolts

18
Ib.ft.

EVC..
:

:
:

,
4

AT...
Big-en

d 
nut

s
-

as
+

22
Ibft,

Ignition
timing

(advanced)
.

484°
B.T.D.C.

entre-bearing
nuts

.
»

11
Ib.ft.

.
Exhaust

pipe
length,

open
.

34
Steel

Balt
:

{All
dimensions

arein
inches

unless
otherwise

indicated.)
s

a
*

With
inlet-rocker

clearance
of

o'003
in.,

and
exhaust-rocker

Non-return
valve

dia.
-

+
0375

clearance
of

o-o10
in.

These
camshafts

must
be

used
with

an
open

Pump-plate
dia.

.
.

+
O'250

exhaust
system

and
larger

main
jets.

If
megaphones

are
used,

they
Clutch-rod

dia.
:

+
3125

should
be9

in.
long

and
have

an
outlet

dia.
of4

in.
(Al

l
dimension

s
are

in
inches

unless
otherwis

e
indicate

d.)

+
160

with
air

filter
.

i
f

Size
230

main
jet

with
air

filter.
|

:
KE

i
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GEARB
OX

AND
CHAI

N
DAT

A

i
Front

Chain
Size

.
.

-
¢in

.
x

0-305
in.

66
links.

:
Rear

Chain
Size

.
-

Sin
.

<
§

1m.
96

link
s.

Standard
Engine

Sproc
ket

.
20

Teeth
Clutch

Sprock
et

-
.

40
Teeth

.
Gearbo

x
Sprock

et
-

.
.

16
Teeth

.
Rear-whe

el
Sprock

et
..

«
42

Teeth
,

ios

SPRING
DATA

Gearbox
Internal

Ratio:

: 
FIRST 

SECOND 
THIRD 

FOURTH

Ne
YEAR.

DESCRIPTION.
Lenora

.
Cons,

yinaa
vee*

|
GEAR

GEAR
GEAR

GEAR
GAUGE,

|
METER.

5]
(TOP

)
tnrtestom

System
,

Standard
.

265tor
rotor

1-308tor
1

tor
a

ion
*

.
org24r|

1950-55|
Felt

filter
relief

valve
th

in.
15

7
jim

Close
Ratio.

187
tor

rggtor
rogtor

rtor
013564|

1950-55|
Non-return

valve
jie

?
a2

$e
o16088

xg§r
|

Oil-velief
valve,

plunger
in.

cea
18

in
.

type
.

.
Gear

Ratios
(Standard

)
20870|

95035|
Oa

ttct
valv

e,
isto

n|
Win

|
9

3s
|

ain
nam

e
1952~

Rovise
valve‘

Hin
1a

26
jin.

ENGINE
FIRST

SECOND
THIRD

FOURTH
928

SPROCKE
T

GEAR
GEAR

GEAR
GEAR

Fro
nt

Fo
rks

oxgoog
1950

Solo
12,09in.

~~
g

—*
ti

ti
8

(TOP)
~

xa¥z
in,

a
“~

.
.

.
»

21g
|eS

t
Seca

Pe)
=

Jeff
=

fo
19

14°55
801

g33tox
7IBtor

Sygtor
.

:
sot

;
dtp

s
20

wz91tor
&grtor

GB6tor
5:25

tor
ri

az
in,

~~
~~

rm,
028789

1958
Sidecar

|in.
~

oat
s

inf
:

at
125

tor
Bsotor

654tor
s-otor

s
he

.
,

Rear-Suspens
ion

Unit
s

;
:

C.P.
TYPE

(1950-51)
orto4s

|
1950

|
Solo

8§
in.

~
Hindiad

'
.

o16297|
1951~55|

Solo
stim

|
fined

)
—

a
Gearbox-sprocket

Nut,
Part

No.
176-X

|
std

in.
A/F

o16obr|
1981-55|

Sidecar
5h

in.
_

in.
dia.

~~
.

.
.

‘ne
;

Mainshaft
Nut

(Clutch
End),

Part
No.

117-11
1-4

in.
A/F

Eng
!

.
‘

.
;

=,
[Set

Shock
absorber

aE
_

_
_

|
‘

al
oe

~
in.

~e
~e

aoe
‘

oe
ope

tosoess
Valve,

inner
#fin.

~
~

_~
B.g2

TYPE
(1952

55)
011769|

1950-55|
Valve,

outer
Hin

-
-

:
Gearbox-sprocket

Nut,
Part

No.
r1-11-1

.
14

in.
A/F

Clutc
h

,
i

a
Mainshaft

Nut
Clutch

End),
Part

No.z1-7-11
1fy

in.
A/F

.
7

36-6-1|
7950-5

5
|

Pressure
springs

Bin
_

_
_

:

et nme



INDEX

AIR-LR
AK,

induction
,

58,
62,

65
Armme

ter,
testin

g,
126

reac
brake

drum
,

114
timing-g

ear
pinion

,
43

Balan
ce

fact
or,

57

Bearin
gs,

engine
,

9,
43,

45,
49,

50,
5%,

53,
57Brake

s,
rog

,
113

,
118

shoe
adjustm

ent,
116

sque
al,

118
Burma

n
gearb

ox,
69

Cam
,

51
,

§2
,

13
6

conto
ur,

52
follow

ers,
52

ee
shaf

t
bush

es,
50

,
§r

Carbure
tter,

58-6
5,

137
,

144
,

T45

<3. 
adjustment, 

§9, 
63

eadaul
ts,

59,
60

,
62

,
63

,
65

~ag@erunc
tion,

§9
“w

r
modificat

ion,
pilot

jet
,

61
-

Carbure
tter

se
t

H
-

standa
rd,

144
with

open
exhau

st,
145

adjustm
ent,

fron
t,

66

adjustment, 
rear, 

66, 
67

alterati
ons,

67
inspec

tion,
67

repa
irs,

67
Chainca

se
ban

d,
rubb

er,
77

Checki
ng

the
fron

t
fork

oil
conten

t,
97

adjustm
ent,

85
cabl

e
lubricat

ion,
87

cabl
e

remo
val,

87
,

88
cabl

e
replacem

ent,
87

disman
tling,

77
,

88

slip
,

87
|.

sprin
g

adjustm
ent,

85
Commut

ator,
care

of
,

122
Compen

sated
volta

ge
contr

ol,
123

Compr
ession

rati
os,

135,
142,

145
Connecting-rods 

:

replac
ing,

53

Contact-breaker 
gap, 

120, 
144

Crankc
ase:

filter 
blow-off 

valve, 
16

halves, 
separating, 

48
non-return 

valve, 
16

pressure-release 
valve, 

16

Crankshaft 
;

modification, 
57

sludge 
traps, 

cleaning, 
23

replac
ing,

40

removing, 
34

replac
ing,

40

Data, 
technival, 

tables, 
x42-147

Dismantling 
;

front-fork 
inner-tube, 

assembly, 
roz

removal, 
123

End-play 
:

Engi
ne,

9~5
7

decarbonising, 
31

disman
tling,

48
.

efficiency, 
increasing, 

135

Exhaust 
pipe, 

open, 
137, 

138

Fitting 
:

148

Foot-cha
nge

mechan
ism,

70
,

73
,

78
,

81
,

83
Fork

damp
er,

92

Forks: 
_ 

.

fork-spr
ing,

noise
,

93,
94

fork-sp
ring

chang
ing,

94

stiffne
ss,

93
Fram

e,
lubricat

ion,
89

Front-cha
in

adjustm
ent,

66
Front

fork
noise

,
94

Fue
l

mixtu
re,

58-6
5

Gear:
ratio

s,
147

teet
h,

dama
ge

to
,

73

lubrica
tion,

96,
14k

Gears
,

disengag
ement

under
load,

70,
74

Grinding-in 
valves, 

35

Gudgeon
-pin

bearin
g,

45

Handle
bar

wobb
le,

91
Hing

e
bearin

gs,
lubricat

ion,
140

Hu
b

ing
componen

ts,
110-113

Hub
s,

whee
l,

109
,

%12

Igniti
on

timin
g,

25
Ineffect

ive
brak

es,
176

inspec
ting

the
:intermed

iate
sha

ft,
5x

Interme
diate

shaft:
inspect

ing,
51

remov
ing,

44

Lam
p

bulb
s

blowin
g,

127
Lubrica

nts,
recomme

nded,
142

Lubrica
tion

:
contr

ol
cable

s,
87

gearb
ox.

76,
142

tocker-
box,

11
,

12
,

20
troub

les,
x5

:

contact-br
eaker,

119

remo
val,

r2z
timit

ig,
25

Main-
jet,

settin
g,

144
,

545

Noise:

engin
e,

42
,

43
,

45

Oil:

» circulation, 
12

circulation 
tests, 

13
discharge 

from 
oil-tank 

vent-pipe, 
22

distributor, 
12

drains 
into 

crankcase, 
10

enters 
dynamo, 

22
fails 

to return 
from 

sump, 
zo

filters, 
rz, 

13, 
15, 

16
leaks, 

20, 
22, 

123
Jow-pressure 

reading, 
15

passage, 
cleaning, 

23
passages 

in 
cylinder-head, 

11, 
12

pressure, 
checking, 

9, 15
pump, 

removing, 
48

pumps, 
9

, 11, 
12

return-pump 
bleed 

valve, 
16

seepage 
into 

chaincase, 
19

supply 
to rockers, 

11, 
20

system, 
9

tank, 
13

removal, 
107, 

108
troubles, 

tracing, 
18

valves, 
16

Oil 
seal 

:

fork 
igg, 

95, 
96, 99, 

tor, 
toz

rear 
Suspension 

unit, 
104, 

104, 
107

Overhauling 
the 

engine, 
46

Over-oiling 
on 

the 
offside 

cylinder, 
2x

Petrol 
consumption, 

excessive, 
63

setting, 
59, 

63 .

Racing 
ro 

735-359, 
145

Rear 
chain 

:

Rear 
dampers, 

102-107
checking 

the 
oil 

content, 
104, 

ros
dismantling, 

104, 
705

type
s,

roz

Rear 
wheel, 

removing, 
rro-112 

.
Reassembling 

gearbox, 
80

Refitting 
the 

front-fork 
assembly, 

tor
Regulator, 

voltage, 
119, 

123
Regulator 

contacts, 
cleaning, 

125
Remo 

:.

crankcase 
roller-bearing 

outer 
races, 

49

engin
e,

46front-fo
rk

assem
bly,

99

fronk-fork 
inner 

tube, 
102



150rockers, 
37

sparking-plugs, 
42

Rocker 
:

adjustment, 
22

bearings, 
43 

7
gear 

lubrication, 
21

polishing, 
138

replac
ing,

37

Shock-absorber 
spring, 

engine, 
45

Sidecar, 
attaching, 

gt
Sparking-plugs, 

recommended, 
144

Speedo 
drive 

nut, 
112

Spring 
frame, 

89
Steering 

:
damper, 

91, 
92

uncertain 
on 

bends, 
93

Steering-head:adjustment, 
89

loose, 
ga 

.
pitting 

of races, 
go

Swinging 
arm, 

side 
movement, 

93
Tappet 

clearance, 
143

Timing-gear 
noises, 

43

NDEX

Timing-gear 
pinion, 

removing, 
28

extraction 
tool, 

28
Transmission, 

66-88

Uneven 
running, 

59
- 

Valve:damaged 
seat, 

33
exhaust, 

clearance, 
42, 

143
grinding, 

35
guide 

removal, 
36

inlet, 
clearance, 

42, 
143

lubrication, 
36

oil pressure-relief, 
11, 

15, 
16

removal, 
35 

*
seatings, 

testing, 
33, 

34
spring 

compressor, 
30, 

35
springs, 

length, 
146

standard, 
143

Valve 
timing, 

29, 
136, 

243, 
145

Valves, 
pitted, 

33

Wheel 
alignment, 

checking, 
92

Wheel 
bearings, 

109, 
110, 

111, 
123

adjusting, 
rog

ietro chsaye6nN AE A

MODEL 
20

The 
Springtuin’

498 
cc. 

O.H.V,

AVS 
MOTOR 

CYCLES
PLUMSTEAD

ROAD

LOND
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S.E.4
8


