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THE LUBRICATION SYSTEM

The engine lubrication system is of the dry sump type operated by a double gear
pumyr, situated in the hottom of the crankease on the right-hand side.  The only external
oilways ate the supply anpd return pipes to the tank and the rocker feed and drainage
pipes on the B Group, The oil drawn from the oil tank to Lhe supply side of the pump
first passes through a close mesh filter.  This filter is not fitted lo M Group machines as
a felt filter is incorporated in the oil return pipe.

ALTER o

DRAIN PLUG
OIL RETURN PIP
OIL SUPPLY PIPE

Fig. M3. The Lubrication
System Models M20 and M21.

From the supply side of
the pump the il passes through
a ball valve A4, and is then
transferred to the hollow drive "
side mainshaft to supply the PRESSURE \. .
big end roller bearing. On B VALVE A~ o
and M Models the transfer is
rade via a nozzle fitted in the :
timing cover which projects COVER b OIL PUMP
into the end of the drilled PLATE B . GAUZE FILTER
mainshaft and additional oil- BALL VALVE C
ways in the timing cover pro-
vide positive lubrication to the cam pinion spindles.  Tn the case of the C Group models,
the oil passes through a hole in the main bearing bush, round an anoular groove in the
journal and thence via a radial drilling to the hallow centre of the shaft. {See Fig. M4).
On C10L and C11G models a fine bleed hole from the main bearing meters a supply of oil
ta the camshaft and cam followers,

7 DOUBLE
GEAR TYPE
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After lubricating the big-end and eirenlating throughout the engine in {he form of o1l
mist, the oil drains dows, throngh a filter to the bottom of the crankease rom which it =
Jdrawn by the return pump gast ball valve Cand delivered up the retum pipe to the Lank.

lig., M4, Diagram ol the Lubrication
System CGraup Models (except Model C15).
On OH,V. Madels the rocker gear is Inbri-
caber] by oil mist from the crankease passing
throngh the push rod tiunnel,

VAR AL
A £ . %
CovER PUATE N

On B group machines oil is fed through a union situated in the pipe hetween the
retiurn pump and the tank, to the rocker spindles, and after lubricating the rockers and
enclosed valves, is returoned to the crankease through an external oil pipe attached to the

basze of the inlet valve spring housing (see Fig. M5).  An internal oilway connects the two
valve spring wetls,

Incorrect seating of the ball valve 4 will allow oil to transler from the tank to the
engine, whilst the machine is stationary.  In this event, unscrew the plug over the valve,
ane remove spring and ball.  Clean the ball and its seating and replace. I the hall valve
" should get stuck in its seating, there will he no return of oil to the tank. To correct,
remove the cover plate below the pump and insert a piece of wire into the valve orifice,
and lift the budl off its seating to frec it. To check the flow of oil in the lubricating system,
remove the tanl fller cap whilst the engine is running. Ol should b seen issuing from
the return pipe from the erankease, The tank and crankease should be dreained periodic-
ablv, andd replenished with clean o1l (see Periodical Maintenance).
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Any restriction in the pressure release pipe in the tank will cause an inerewse in pressure
inside the oil tank, and will resull in leakage of oil at the filler cap. This can be put right
Ly inserting a length of flexible wire into the pipe at its lower end (just in [ront of the rear
mudguard) and pushing the wire right up the pipe, thus clearing obstraetion,

Pressure release Oil feed
pipe. to rockers.

0Oil return pipe.
Qil supply pipe.

lig. M5, Diagran showing how il
i» circulated from the tank through
oul the engine and returned to the
tunk., "B Group Models.

gear type
oilpump.

Gauze filter,

To remove the "B and “C" Group vl tank filter for clewnmg, remove the oil pips
banjo umion plug at the hottom of the tank.  The flter will come oul with the plug.

On models with the Swinging Arm type frame the oil tank is of slightly diffevent con-
stroction but (he system is the same. The oi] Lank Qlter is attached to the Jarge hexagon
nat in the onigide of the tank and it< reneval does not eatail interfering with the oil pipes,

To remave the "M Group filter for cleaning, release the tank filler cap, release the
fier cap thas exposed, and Lift the fHer oud, Inoall cases the hilter should be placed in
a4 can large enough to cover it with petrol, and thoveughly washed,  Before revlacing make
sure that it is quite dry of petrol,

The punip filter can be withdrawn after removing the cover plate &2 and shonld be
thoroughly washed with petrol, dried and replaced.

On no aceount try (o remove the oil pump unless it regquires attention,  (See Service
sSheet on Complete Dismantling of Engiue),
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THE CRANKCASE BREATHER VALVE

‘The Crankease Air Release Valve is of similar construction on all models although its
position in the crankease is dependant on the model and the year of manufacture.

On all “C" Group madels the hreather is situated on the feft-hiand side of the crankease
hehind the primary chaincase. 1946 and 1947 “fand “M" machines have the breather
positioned at the rear of the diive side buaring boss, Later "B and “M"" Group models
liave the breather positioned iu the lower edge of the timing chest cover,

I each case its purpuse is to allow [ree release of air from the crankcase as the piston
descends, and {0 prevent air being drawn back into the crankcase as the piston ascends.
A crankcase breather valve which is faulty, or partially blocked, will result in oil leakage
from the engine.

Before the breather valve e be withdrawn the air release pipe must be removed by
unscrewing the union nut.  The complet breather vadve can then be unscrewed {rom the
crankcase. To dismantle the Lreather, wndo te large hexagon on the outer end of the
valve, the valve retaining collar ean then be unscrewed with the aid of a targe screwdriver
thns allowing the fibre disc valve to fall free.  Refore reassembling, wash the components
thoroughly in petrol to free them from any oil residue tliat may cause the valve to stick.

Refore replacing the breatlier valve on “(." Group models the movement of the dise
valve should be checked to ensure that it does not exceed 010 in.  If excessive clearance
is found and the dise valve is undamaged the face of the retaining collar shonld be ground
40 as to reduce the depth of the recess in which the disc valve lies. ‘Take care not to grind
too much away so that the dise valve has no clearance,

If the breather valve is fitted into the timing case cover, ensuré that it iy positioned
s that the hole drilled in the side of the pipe inside the cover is facing towards the cover
and slightly towards the rear. Failure to observe this precaution may result in excessive
oil loss. Cotrect positioning of the hole may be effected by varying the thickness of the
fibre washer fitted between the air relcase valve and the timing case cover.

MODELS C10L and C11G

Instead of the pressure operated clack valve, mechanically timed breather is em-
ployed. This takes the form of u Lollow drive-side engine Mainshaft with a radial drilling
which, at the appropriate piston position, is brought in line with a drilled port in the
crankease thus allowing the gases to exhaust freely to the atmosphere, The engine
sprocket distance slceve, which fits over the portion of the mainshaft with the radial
drilling, has six transfer ports so that it is immaterial which of the six spline-grooves
locates the internal peg of the sleeve.

This type of breather is completely automatic and requires no adjustment or other
maintenance whatsogver.
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Rocker Gear Lubrication C12 (1956).

Partls required for conversion of C11 and CLG engines.
Part No, Deseription.

29--2086 Rocker Oil Feed Pipe,
292081 Rocker Trinnion,
292002 Holt.

45-2454 Locking Plate.
65--8420 Connection,

638421 Washer.

{i5 8424 Nut.

MODEL (012, 1956

The Model 12 engine s identical with the C1IG maodel,  However, the lubrication
system has been mlified to provide positive lubrication to the valve rocker gear.  The
take off is from the oil tunk return pipe, as on the "I group plunger models and the oil
is fed throngh a rocker leed pipe (o the rocker cover seenring bolt which is drilled to allow
the oil to pass to the truunion. This trunnion incorporates nil grooves direct to each
yocker fulerum.  After lubricating, the oil drains to the sump down the push rod tunnel,
providing extra lubrication {or the cams and cam followers in the process,

This modification cant be adopted on the CH oand C11G engines at very low cost,
The parts required are listed ubove, and they can be abtained through your dealer,
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The 01l Tank C13.

MODEL C15%

The fubrication systenn is of the dry sump type and is operated by a double geat
punp situated in the bottom of the crankease on the right-hand side,  The oil tank
capavity i< four pints and oil is drawn from the oil tank to the supply pump (top scl of
gears). 1t i then pumped past the non-return valve A, and along the hollow mainshaft
to the big end,

After lubricating the engine the oil flows down through a filter to the bottom of the
crankease fromn wlich it is drawn by the retnrn pump (lower set of gears) past the non-
petirn oil valve ¢, and delivered up the retnrn pipe to the rank. AL Lhe junction of the
return pipe to the tank a by-pass pipe leads a supply of oil to the rockers, push-rod ends, eie.
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Tubrication System C15.

The valve 4 prevents oil transler from the tank to the crankease while the machine
i= stancling, and together with the studge trap F, does nol require attention until such
time as the engine 15 completely dismantled,

A by-pass valve {2 ensures a constant pressure 1 the system.  Surplus yuantitios of
oil are discharged into the crankease,

If the ball valve {7 should be stuck in its scating there will be no return of oil 1o the
tank.  In this event remove the cover plate & befow the pump, insert a piece of wire into
the valve orifice and Lt the ball off its scating to free it.
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Crankcase Breather (15,

The breather is mechanically timed as on the CIOL and C11G models but fakes the
form of a hollow camshaft with a radial drilling which, at the appropriate piston position,
is brought in line with a drilled port in the inner timing cover, this port has its outlet
inside the outer timming vover.  Pressure is then releascd through a small radial cut-away
at the rear end of the outer cover joint face.

Changing the Qil C15.

This should preferably be done immediately after running, so that the oil iz warm and
will, therefore, low more freely. Disconnect the oil pipe union nut 4, at the base of the
tank and cotlect the old oil in a suitable receptacle.

Filters.

Remove the ail tank and crankease flters for cleaning at regular intervals, this can
be carried out in conjunction with the change of oil.  After releasing the oil pipe at 4,
unscrew the hexagon plug B, which carries the filter in the tank, and wash thoroughly in
petrol.  Make sure that all the petrol has evaporated before replacing.  Refill with the
correct grade of oil.

The pump filter can be withdrawn after removing the crankease cover plate and should
be thoroughly washed with petrol, dried and replaced.  The oil pump is extremely reliable
and it js most unlikely that it will give trouble therelore it should not bhe disturbed un-
necessarily.  The pump is held in position by three bolts. The two other holts hold the
sections of the pump together.

B5 A MOTOR CYCLES LTD., Service Dept.,

Waverley Works, Birmingham 10,
(PﬂfNTED fN.ENGLANP
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ENGINE ADJUSTMENTS
which can be carried out without dismantling

0Qil Pressure Valves

There are two hall valves in the system, and both are placed beiwcen the tank and
the sump Lo prevent the transfer of oil when the engine is not running. The spring loaded
ball valve as illustrated in Fig. M.6 is situated in the timing cover, and permits a supply
of oil undet pressure to the big cnd.

In the event of dirt or foreign matter lodging between the ball and its seating oil
will slowly drain [rom Lhe tank and into the sump when the engine is stationary, and on
starting smoke will issue from the exhaust, but will clear after the engine has been running
for some time, To rectify this dismantle the pressure valve by unscrewing the hexagon
headed nut in the base of the timing cover, withdraw the spring and bolt, and carcfully
clean the ball and its seating, Finally replace the ball and give it a sharp tap with a hammer
and copper drift to cnsure a correct seating, and replace the spring, fibre washer and nul.

Fig, M6, Pressute valve in timing cover, Fig, M.7. Ball valve below return pump.

Ths other valve is situated in the base of the oil pump (sce Fig. M.7) and consists of
a bhall bearing held on to its seat by gravity. Failure of the oil to return may ho due to
this ball sticking on its scat. This can be overcome by inserting a short length of wire into
the valve orfice, and lorcing the ball off its seating. It is not advisable to remove the
pump from the crankecase unless such a procedure is absolutely essential, for unless the
pump seating 1s oiltight, oil will
transfer from the tank via the pump EXHAUST VALVE
housing. LIFTER CAM

Exhaust Valve Lifter

At all times keep the acluating
cam on the hifter clear of the rocker
wm on B group and M,33 machines
{I'ig. M.B) ot the tappel head on M.20
and M.21 machines: otherwise the
tappet clearances will be affected and
the valve gear will be noisy. lailure
te check Lhig clearance may resvlt in
a burned exhausl valve, Adjustment
is usually carried oul by means of
the cable adjuster, but Lhe actuating
arm can be removed and reset al any gl
pusition on the serrated shaft. Fig. M.8.  Exhausi valve lifter adjustment.
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Tappet Adjustment
Before any attempt is made to check
the tappets ensure that the exhaust lifter wam
is adjusted in accordance with the pre- vALVE whIH
vious instructions. Owing to the special clomkirta, —a£3 P
cam design it is essential that the follow- b L JoaT AmovT
ing directions be adhered to. 1 Julty FhEE el
. . TO ROTATE, CLEARANCE
1. Rotate engine until the inlet valve EXHAUGT HENE 18
has just closed TAPFET e
’ I8 REATING VALVE
j X
2. Adjust ex?must ta.ppct. - on has TAPPET
3. Turn engine until exhaust valve | e on nad
has just taken up tappet clearance, but AR ex (vorzzs
has not started to open valve. To 00%in, o LET

: TAYFEY
4. Adjust inlet tappet, E'éf,?mﬁﬁf.'

Obviate the possibility of an in-

correct tappet clearance on O.H.V, NDRMAL CAM.
Models by lifting the push rod with the TAPPETS AT
fingers before inserting feelers, or the '&‘3%%&
weight of the push rod may prevent the BURING THIS
feelers being correctly inserted. IS;ITFJ-\TR?E ~ PERIOD.
The: actual adjustment is carried out — FALL FINISHES.
by releasing the locknut B (Fig. M.9), B.5-A. CAM.
holding the tappet with a spanner and LIFT TAPPETS AT
: ) STARTS MAXIMUM
screwing the tappet head A up or down, #iAR12 CLEARANCE
When the correct clearance 15 obtained BURING THIS
tighten the locknut on to the head of the PERIOD.

tappet and re-check clearance, FALL FINISHES.

Note. Correct Tappet clearances are

TAPPET CLEARANCEA CAW ONLY PR 5XT
as follows:

ACCURATELY WHEN TAPPRT FoOT IB
REATTNG ON PORTINN OF CAM wnicH

Models B 31, B32, B33, B 3, M 33 nEX SEEN ON ABAVE nugllt?n?!?frf:’;":i:;E?;’:;“::;A‘Jr\fvgr;
Inlet 003 Exhaust 003 BMALL 0N A BA.A, MAKK QUITE CKXRTATH THAT CAM POBITTONG

ARE CORRECT WHEN ADJUDSTING TAFPETS,

Madels M 20, M 21
Inlet .010 Exhaust .012

Fig. M.9.

Ignition Timing (Except models with engine prefix letters G.B.)

It is a rare occurrence for the magneto pinion to slacken off and upset the timing,

and it is inadvisable to disturb the setting unless absolutely necessary, or unless the timing
iz known to be at faulr,

It is advisable however, to check the timing
periodically, or after carrying out any adjustment
to the contact breaker points, as a slight variation
tends to advance or retard the engine. 1 the
timing requires resetting first check that the fully
open gap is .010 in.-.012 in, then remove the timing
cover and in so doing take eare to see that the small
nozzle which feeds oi] to the hollow crankshaft is
not damaged. (See Service Sheet No. 606.)

With the cover removed, take off the locknut
which holds the magneto pinion on to its taper,
and with the aid of a magneto pinion extractor,
withdraw the pinion. (The pinion is fixed on its
shaft by a plain taper.)

_To reset the timing, turn the engine forward
untl] the piston is at the top of the compression
stroke, and then turn the engine backwards until .
the piston has descended 4 in. Turn the contact Fig. M-10.
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breaker in the direction of rotation until the points are just open (.002 in,) with the igni-
tion lever fully advanced. Tap the magneto pinion lightly on to its taper, tighten up the
nut carefully, and when dead tight re-check the sctting.

MN.B.—It is essential that the ignition setting as laid down here be adhered 1o or high
running {emperatures and the possibility of a seizure will be present.

To adjust the contacl breaker gap, release the locknut A (Fig. M.10) and adjust the
gap to 012 in. max, by rotating the small bolt B in the desired direction.

‘B’ Modals with engine prefix letters G.B.
ignition Timing

It is unlikely that the ignition liming will alter, but if, for any reason, it is found neces-
saty to check or re-set the ignition timing it is advisable first to check the contact breaker
points and if necessary, rc-adjust as described under the next heading.

To eheck the timing, remave the sparking plug and the contact breaker cover. Insert a
slim rod through the sparking plug hole to feel the top of the piston, then rotate the engine
until the piston is at top dead centre on the compression stroke (1.e. with both valves closed).
Keep the rod as vertical as possible and mark T.D.C, position on it. The best way of rotating
the engine is to engage top gear and turn the rear wheel.

Turn the engine backwards through about 45° then bring it forward again until the
contact breaker points are just on the point of opening, When the cam is moved to the fully
advanced position as shown in the unit (Fig. M.10A) the position of the points is best deter-
mined by inserting a piece of fine paper, (such as cigarctte paper) betwéen the points. The
points are just about to open when the paper is only lightly gripped and ean be withdrawn
with a gentle pull,

The piston should then be F inch before T.D.C. for Model B31, and # inch for Model
B33, as measured by the rod through the plug hole.

If the timing is stightly out it can be set by slackening bolt A (Fig. M10A.) and rotating
the contact breaker a degree or two cither way as required until the points gre in position as
described above. Then re-tighten bolt A,

To re-time the itgnition if this becomes necessary remove the contact breaker complete
with housing by taking out the 3 top timing cover screws (ie. the one at the top of the
timing cover, and the one on each side of it). These are longer than the other timing cover
screws, which need not be disturbed, and are provided with nuts B at the back. When they
are taken out the contact breaker with housing can be drawn out as a complete unit together
with its driving pinion still in position. Disconnect the low tension cable C from its terminal.

Fig. 10A. The Contact Breaker.
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Rotate the engine until the piston is in the correcl position as deseribed above (i,
f in for B3 and 3§ in, for B33 before T.D.C. at the end of the compression stroke). Now
tuke the conluel breaker unit, remove the cap, and turn the driving pinion until the points
are just on the point ol opening with the cam held in the fully advanced position as alrcady
described for checking the timing. Releasc the cam and hold the unit in such a position that
the nut A and terminal C are vertical. (Thesc two should be in line, If they are not, then
slacken pinch bolt D and turn the housing until A comes into ling with C, Then re-tighten
pinch bolt 1),

Holding the unil in this position, gently insert it into its register al the buck of the
timing cover, 7L will not go right home withdraw it and tuen the pinion the least fraction
of a tooth to enable it 1o mesh with the idler pinion which drives it and re-insert. When it is
fully home re-fit the three serews, and cheek the timing, making any necessary adjustment
4l bolt A,

'I'e adjust the Contact Breaker Points.

Turn the engine until the points are fully open and check with a set of feeler gauges.
The correct gap 15 012--015 inches. I incorrect slacken screw E and move plate F gently
with u screw-driver untit the correcl gap is obtained, Then tighten screw E and re-check the
gap.

Carhuretter (All Models)

'T'o maintain the efficiency of the carburetier it is necessury to dismantle it periodically
and wash thoroughly in clean petrol.

Renew any worn parts, particularly the needle valve if the head has a distinel ridge
at the point of seating, the throttle valve if excessive side play is present, and the taper
needle and elip if it is possible to rotale the needle freely in the clip.

For further attention to the carburelter and for tuning details see Service Sheet Mo, 708,

Sparking Plungs= (All Models)

The machine is supplied with Champion
non-detachable type sparking plugs to suil the
characteristics of the engine. If the best per-
formance with regard to both power and
economy is to be obtained then they must
remain clean and properly papped.

The sparking plugs should be removed
periodically for examination. If the carbura-
tion is correct and the cngine is in good
condition the plugs will remain clean for
considerable periods. An over-rich mixiure
will however cause the formation of a sooty
deposit on the plug points and eventually on
the plug body (see upper view of Fig. A6). Fig. A.6. The Sparking Plug.
Heavily leaded fuels may form a greyish
depositin a similar manner. 1f a heavy deposit is found, the plug should be cleaned, with the
aid of the sand blast type of plug cleaner found at most garages, as otherwise the performance
of the machine may be affected. If a heavy deposit is allowed to build up inside the plug it
may prevent the engine from firing altogether. A weak mixture will cause burning of the
plug points and give the plug a whitish appearance. See Service Sheet No. 708.

Check Lhat the gap between the sparking plug points is correct and if necessary re-sel
to .018--020 in. (.45--.50 mm.) by bending the side wirc. In no circumstances attempt to
move the central electrode as this may damage the insulation, If the points are badly burnt
away or cleaning fails to restore the plug to its full efficiency then it should be replaced by
a new onc,

When replacing the plug make sure that Lthe copper wisher is in good condition. Use a
lubular spanner to prevent damage to the plug and keep the oulside of the insulation free
from oil and dirt by wiping with a clean rag.

BSA MOTOR CYCLES LTD.
Bervice Dept., Birmingham, 11
B2349 Printad in England.
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ENGINE DISMANTLING FOR DECARBONISING

When decarbonising, it is not necessary  or
degiralble to dismantle the cylinder barrel, untess
it 15 suspected that the valves piston, or its rings
are the canse of some trouble, T is sullwient Lo
remaove the cylinder head aned g mlwt this exposing
the piston and valves.

REMOVING CYLINDER HEAD,

To detach cylinder head, disconnect sparking
phug lead, remove steaely strup and the ten eylinder
head bolts, Hewd can then be illed ofl,

Rotate the engine until the pisten is al the top
of its stroke and serape it with an old penknife,
taking great care not to donage the piston erows.
Then clewn the eylinder head and replace, tiphten.
g the bolts i the order shown me Fig, M24

If the valve seats are suspeeted of gas leakage,
due to nsudficient tappet  clearances or olher
ciuses, these should e remedicd. 1t s possible {o
grind in the valves in position, bat it is preferable
Lo remove the barred {rom the erankease so that the
wark may be carried out on 1he Leoch, and at the
same time the piston and rings nspecled

REMOVING CYLINDER BARREL.

To remove cylinder barret,  first turn off
petrol taps and detach carburctler.  This cun
be tied to frame out of the way. Nest, the exhaonst
pipe aud silencer should he removed complete,
The exhaust wvalve lifter should be unsecrewed

T,

EXHAUST VAL V[ LlFTER
HINSCRFWED
Fig  M12, BSA, valve removing ool 61-3340

from the tappet chest until the eccentric pog on
the lifter 15 clear of the tappet head. Ilnum])le
the exbiuust valve lifter cable by removing the pin
at the lever end. Now remove he live eylinde
Lase nufs (four outside and one inside tappet
chest), and cylinder barrel can be lifted oft.

A A5 . diuneter
15 - 350 in. diwmcter

Fig. MU Tnserting valve puides
Service tool 61-12G7,

When removing the cylinder burrel, the simplest

way 5 te lilt it up and tilt it forwards into the
front angle of the frame.  The piston should T
steadied as it emerges from the barrel to prevent
pussilile damage. Cover the crankease monuth with
rag to prevent dust and grit fadling in.

REMOVING THE VALVIES,

To remove the valves a spring compressor as
shown in Fig. M2 may be used.  If the proper
lool 15 not available, the valves may be e
moved by laying the cylinder barrel on a hench
{(vilve heads downwards) and  compressing  the
valve springs with the aid of a piece of (ube (suit
aldy slotted), while an wssistant  removes 1w
colters.  Clean all carbon frong the ports and cheek
valve puides for wear.

FITTING NEW GUIDES,

Il new Gruides are to be (itted, the old ones can
be driven out from below by means of a punch.

The new guides can be driven jw from above,
nsing the swne punch in conjunction willh (he
cistance plece and deplh gange as show in D,
MI3.  These three items comprise Service Tool
No, 613267, After ittty the julet guide, reverse
the depth gauge Defore dealing wiltll the exhanst
puide, Use of the gauge ensores thal the measire-
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ments given o the isel on Fig, Mo 1 are acenr-
alely oblained.

When new guides have been Hited, the valve
seats sl alwiays be re-cut with o pilot colter, in
otder Tl Lhe seals will e concentrie with the
puides (Fig. M4}, Note that the exhaust viive
guide unly haz its upper cud counterbored.

GRINDING-IN FALVES, I the old vaives
are to be retained, they shoukl onky be ground
it the scating shows slight pitting, 10 badly pitted,
hey should be refaced, otherwise excessive grinding

|

[y

A

INLET '8
* EXHAUST '5g

Fig. M. Valve seating outter and depth of guide.
Plolider Noo 6L-32000 Tomrny Lar Moo 6132401
ot N 6] 3249 Culter No. 61 4402

will wear away the seat in the cylinder barrel and
cause the valve fo become pocketed  Take great
care (o remove all traces of grinding compound
afterwards, A Hght spring, inserted under the
valve head, conselerably simplifies valve grinding,
which should bee contipued nntil the valve Tace
shows o smooth surface all the way round. T the
machine has covered a considerable mileage, the
valve springs may need replacing, Refit the valves,
springs and cotters with the aid of the Lool shown
in Fig. M12 after valve stems have heen fulricated.

PISTON AND RINGH, The pudpeon pin is
located by means of wire circlips which must be
removed by means ol o tang of o file or similar
tool, Withdraw (he pudgeon pin, thos freeing the
piston and immediately afler its ranoval mark the
inside of the piston so that it may be re-wssemnbled
in ity original position.

I[ inspection of the piston rings shows that they
are stuck, prise them out very carefully, and clean
them,  Remove any curbon from the grooves and
rings, but belore replacing them, chiecle the gap
with a ring in the cylinder. 10 the gap is cxcessive,
new rings must be fitted having paps of hetween
H087 and 012" whien in position.

At this stage iU i advisabde Lo check Uhe big-end
hearing for wear. Turn engine until piston i<t
top of stroke, and resting botl hands on sides of
crinkease mouth, hold connecting rad between
fingers and Uognabs wnd (eel lor up and down play.
H should e remembered that, even though there
may be a little play present, st will not necessarily
mean sudden fuilure of the beaving, though it will
inevitably  become  worse. Where play  sceimns
excessive, and appurent hig-end notse has been
noticed when engine is niming, the engine should
Le completely dismantlied, and o new big end
assembly fitted.

Dismantling for decarbonising and piston uspection as described
so far is carried out without removing the engine from the [rame.

Assembly from this point 15 described on Service Sheet No, Gog.

B.S.A. MOTOR CYCLES LIMITED, Service [epr, Birmingham, VI
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REMOVING ENGINE FROM FRAME AND COMPLETE DISMANTLING

The procedure for the removal of the engine
from the frame and dismantling will be deseribed
from the point reached in the previous Service
Sheet when the cylinder head and barvel had been
removed,  The o1l pipes must next he disconnect-
e, bt first the oil tank should be drained. Alter-
natively the pipes can be disconnected and suitaldy
plugged.

Detach the leads to the dyonano (both of which
are held by a small plate und one serew), and then
the ecarth wire wljucent to the contact breaker
housing.  PFollow these with the sparking plug
lead.

The magneto control cable can be readily de-
tached from the handlebar lever,

REMOVING CHAINCASE.

The ol bath chaincase follows next. Take off
the footrest and then undn all the screws round
the rim of the chaincase. The nuts of these
serews are welded to the other half of the casce
and so cunnot be lost. When the outer chaincase
cover 15 taken off, careful note should be made
ol the positioning of the cork washers and dis-
tance pieces, to facilitate replacement. Before
removing the chain loosen clutech as  described
i next paragraph, and then dismantle engine
shaft cush drive.  Tap the lock washer clear
of the slot in the cush drive retaining nut and
unscrew the latter. Then withdraw the spring and

ciun sleeve, leaving the sprocket and chain in <=7

position. MNext, take off the eluteln .

REMOVING CGLUTCGH.

This can be accomplished with the wid of an
extraclor (shown in Fig. M36) after removal of the
clutch oiter cover, the acltuating cap and the
central sleeve nut.  The extractor screws into the
thread provided inside the clutch centre. Now
uncouple the chain, the spring link being of the
usual “hairpin™ type.  Take off the clutch as a
unit and then the cush drive,  There now remains
the inner half of the chaincase, which is held to
the crankcase by three bolts, wired together for
Iocking purposes, and by a nut attaching the rear

chainguard to the case. The nul can be relearsed
easily aller the chaincase s prlled off the crank-
case register,

The bolts hokling the crankease to the front
and rear engine plates can now he removed and
it s advisable 1o release the gearbox bolts in the
case of the rear plates, sinee the latter clump both
gearbox and crunkease lugs between them.  The
frame bolt al the botlom of the front engine plates
should be slackencd off so that the plates may be

Cswung forwards, greatly facilitating removal of the

engine

g MI14.

Angle bracket for mennting engine.
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DISMANTLING THE ENGINE,

[t s advisable before commencing 1o dismantle
the engine to construcl o sinple bxlwe such as
that shewn in ig. M5 on which the cipine can be

LOOSE PLUG TO
PREVENT DAMAGE
TO MAINSHAFT

Fig. M1&

Iingine <haft pivdon extractor 61 1735,

wonnted.  Alterpatively, a lug on the ceankease
may he clamped in a vice and the erankease itsell
supported on the beneh,

Attention may next be given lo the erankease
portion of the engine. Take off the fiming cover,
and if any difficulty is experienced in releasing the
serews, it will facilitate matters i a long screw-
driver is used, and the head given a sharp tap with
a muillet. On some modeis an oil tell-tale is filted
on the timing cover and {his must also be tuken
ofl, I is possible that the jointing compound on
the face hetween the cover and crankcase will not
allow the cover 1o be removed casily and in this
event, the lugs on the ends of the eover should be
used to lap il off, Take care not to damage the
sinall nozee in the timing cover which feeds oil
to the hollow crankshaft; 1f it should be re-fitted
i w bent condition, it will feul the mainshaft,
and break oll eventually, thus starving the big-
end and piston of ol

REMOVING MAGDYNO PINION,

Next, the magdyne pindon shogld he removed.
Sipce the pinion fits on to a taper shaft dithealty
may be cxpericaced in removing it. It is not
advisable lo altempl {o prise the pinion ofl with
levers, as there is prave risk of breaking the timing
case, but it will come off ¢uite easily provided
an extractor Service Toaol G1-1903 is nsed. Note
that there is o special oil seal fitted in the
timing case, behind (e magneto pinton. It is
only necessary o aclease the magdvno strap
Rolt, when Che straps can be swong on one side, and
the mugdyvno lifted off. The latter is located hy
dowels only, and if any shims were {itted helow
the magdyno (heyv shonledl be carelully preserved.

‘The engine shaft nut should be removea and
the plate holding the timimg gears in position
15 detached by removal of the six fixing bolts,
three of which screw into the crankcwse casling
and have coarse threads, while the remaining three
screw inlo thie pindon spindles and have fine threads.
All the pinlons can now be withdrawn with the
exciplion of the engine shaft pinion which may
require an extraclor, ‘the laller is shown in Lig,
MI6, aud in order Lo prevent damage to the engine
wainshaft, a flat headed pin of suitable dimensions
should bhe inserted i the oil hole, 1 the manner
illustrated. M the pinions are re-bushed they should
In reamed out Lo (6255 s, /6250 ins, for the cams
and (7505 1ns./.7495 ins. fur the idler pinion. The
cottect size  for the outrigger bearing in the
timing gear plate is 815 s (814 ins.

Betore the oil pump spinde is released il is
first necessary to remove the locking pluger
which is exposed after removal of the timing
cover (FFig. M17). Take care not to lose the loose
washer covering the plunger. 1f the latter cannot
easily be removed with the tingers, a lming
cover screw should be screwed intlo the plunger,
when il can easily be withdrawn,  1f it 1s neces-

sary Lo remove the pump take olf the sump cover

OIL HOLES
KEEF CLEAR.

EXTRACTOR SCREW
(FROM TIMING COVER).

Fig. M17. il pumnp spindle locking plunger,

plate, together with the flter and joint washers,
and remove the two bolts holding the pmmp in
position, thus releasing the pump. These two
bolts are the ones with spring washers under the
heads; the other two bolls hold the pump parls
together and should not be disturbed unless it
is strongly suspected that the pump s piving
trouble,

The crankecase is now ready lor “splitting’
Release all the bolts round the crankease joul
face (the magdyno strap hinge pins also act as
bolts and the nut on these must e removed)
and draw each half of the crankcase off the
engine mainshaft. Where single lipped roller
bearings have been used in the engine, (he outer
race will remain in the crankcase and if necessary
can be pressed out later. Tt should bhe remembered
that the outside bearing on the drive side has
its outer race retained in the crankease by means
of a spring ring which must be removed hefore
extracting the race,

]
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bearing to give even extraction (g, M19).  These
operations . will - be consideralbly  helped  if the
vtkense is o Arst warmed, the most snitable
tmethod Leing by dipping in boiling waler.

IFat ps o desiced to remove the cam pinion
spindles, they can easily be faken out by means of
an extractor (Iig, M20). o not remove thesae
spindles unless absolutely necessary, If the
Lappets requive renewal, then the cam spindles
ancl fappet guides most be removed so that the
tappets can be drawn out dowiwvards into {he
timing vase. The exhanst tappet receives special
trealment, amd should not be replaced by an
intet tuppet. The tappet guides nnserew upwards
wif of the crankease.

Thee fnal item is the Dywheol assembly. Reowove
the Tocking plades hotding the crankpin mits and
take oft the lutoer, They will require an unnsu.

INSIDE DIA.3Ysz"MIN.

LENGTH INSIDE
2%8" MIN.

Fig, MI19,  Ballrace extraction {driveside}. "
54a DIA.
. Ball bearings will usually be left oo the shalts ‘ I i : o/ x26 TRI
after remmoval of the crankease halves, Lut should o = e,
they remain m the crankecase, they may be prossed
out of the gearside in an arbor press as shown i NOTE RELATION ™. ~"rg
Fig, M8 On the drive side the inner bearing must  OF FLATS ane TAPPET. 7\
first be tapped oul with a punch, projecting
through the outer bearing and working all rowd the Froo M200 Cam pinjon spindle extraclor G1-691,

ally Targe levergge and i may be necessary to wdd
a piece of tubing of suitable size to the spanoer
betore sulficient paurchase can be obtained,

The erankpin is a taper it on the tywheels and
ean e relesved by s sharp blow with a mallet.

It s now only necessary o decide which parts
require rencwal, and the following points may be
af wssistance in malking these decisjons.

lic the event of big-end wear, we do not advise
the Gt ol oversize rollers; the whole big-end
assemnbly {consisting of erankpin, rollees and con-
neeting roed), should be changed.  All (hese com-
ponents are carelully matched by the Bos AL Ca,,
and supplicd in complete sets, ready for fitting.

The twne ol a cylinder when new s between
H.20995 ins, and 322800ms, (8Ymm) and when the
Lore (measured at right angles to ihe gudgeon
pin} shows wear Lo the extent of O ins, or
more, the liner should then be rebored to dmm,
uversige (2487 ins-3.2477 ins) wid a jmmm.
oversize piston Nitted, Subsequently, the liner may
again be rebored, to Imm. oversize (43,2084 ins.—
3.2674 ins) and o lmm. oversize piston Nitfed,

When weur develops alter Lhe second rebore, it
i neeessiy o [it anew cylinder liner. A suitable
serew or hydranlic ress givilg  a pressure of
Leiween 5 and 7 tons s necessary—Iirst Lo pross
st the old liner {(which must he pressed out from
Fip. MI8  Ballrace exiractmn (pearside), the Lase of the eylinder) aud then to insert the
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new liner, which is pressed in from the top of the
cylinder. Owing to the poussibility of the liner
“closing-in' during the fittiog process, it must be
ground to a linished diameter of 3,229 ins.
3.228 ins. when in position,

1t is also necessary to grind two scoops at the
skirt of the liner al right angles to the gudgeon
pin to provide clearance for the connecting rod
(see illustration opposite).

A standard piston and rings must of course Le
fitted when o new liner is used.  The piston should
be selecied so that the clearances between the skirt
anel the Tiner fall within the prescribed limits given
in Service Sheet No, 704,

After 1951, the cylinder liner wis no longer
fitted.  When it Lecomes necessary, the eylinder /“\
barrel itsell can e rebored in the normal way,

Wear in the muinshaft bearings will Le readily s
apparent and bearings showing signs of damaged anle
balls, rollers or tracks should be repluced  Special ) . ) .
internal clearances are specibed  for mainshatt Two scoops illzulne’rnkmlly opposite, ground
bearings used on BSA. motor cyeles, and these aiter Hner is pressed in.
are: 000 clearance™ for roller bearings and 00
clearance™ for ball bearings. It is not advisable
to fit bearings with any olher clearance,

B.5A. MOTOR CYCLES LIMITED, Service Dept., Birmingham, [1.
(FRINTED IN EMGLAND)



~B84 SERVICE SHEET No. 607

“M” Group Models
RE-ASSEMBLING

The nesd for extreme cleanliness cuaniol be over emphasized.

Chetolior, P48
Repeinted Dhevinivr, 1858

TIIE LENGINE

Purts should he thoroughly

cleaned and all trace of uny antirust preparitiens with which new parts may be couted must
be removed.  All hearing surfuces shauld be liberally smeared with ecngine ol when assambling,

FLYWHEELS.

If the big-end asscmbly is to be renewed it {5 as
well to check the weight of the new components
againsl those which have heen removed. A slight
variation in the weights is inevitable, hut provided
that the discrepancy docs not exceed 14 ozs, no
further action need be taken, This tolerance should
not be exceeded since in the first inslance the tly-
wheels huave been balanced tu suit the original
parts, and the balance may be adversely affected
if the weight of lhe new components varies con-
siderably from that of (he origiual ones.

The driving side flywheel should now be fitted
to the crunkpin (this is the side with the keyway)
and the nut tightened up by hand. Tit the liming
side flywheel and aguin tighten the erankpin nut
by hand.

I order to tighten the crankpin nuts, properly,
the whole ilywheel assembly must e held rigidly.
For this purpose, it should be mounted in a lurge
vice (fitted with lead clamps) with the driving
side flywheel uppermost, T o lurpe enough vice
is not readily available an alternative method is
to fix rigidly to the bench in a vertical position,
two 14 In, diameter posts, the distance between
their centres being 37 in, Midway between the posts
a hole of lin. diameter should Le bored in the hench
to receive the mainshaft. The Bywheel assembly
is mounted on these posts so that they pass
thromgh the holes bored in the flywheels and
the driving side flywheel should e uppermost.
Tighien the crankpin nut very firmly, using
a tubular extension to the spanner as when
dismantling, and fil the locking plate and screw.

TRUING-UP RIMS TRUING-UP FACE

Snitable packing under timing side “vee' block
tao compensate for smaller diatueter bearing,

Fig. M21. Checking flywheel alignment.
“Vee' block 61-692 and base plate 61 1821,

Now turn  (he assembly  over, so thal the
gearside flywheel is on top and tighten the
crankpin nnt lightly, The grub screw in the

i —_@
'-—-_.“ “___.—u—

Ta hiring fiy-
wheels  parallel,
a sharp blow
with mallet on
flywheel rims on
uppusile side to
crankpin.

Tu bring ghafls
into line, a sharp
Llow with a 7
malletontiming ~ —
side flywheel
(indicated by

Arrow)

Tulning ywheels patallel when sules opposite
crankpin are converging insert wedge as shown
and ¢leal sharp blow with mallet.

Fip. M22 Method of corcecting dywheels out of
alipnment.  Note thal above illustra-
tions are preatly exagpzerated.

end of the crankpin muast be riveted over
o centre-punched to prevent its unscrew-
ing. If it anscrews serivus damage may
resule to the engine.  Chock that the side clear-
ance of the connecting rod in the fiywheels does
not exceed (M2 in. and is not less than 010 in.

The flywheels will now be aligned only very
approximately and further steps must Le taken to
ensure thal the wheels are wligned as true as
possible. Two of the actual {or sinilar) bearings
to be used in the cogine should be fitted to the
mainshaflts and the latter mounted on vee-blocks.
The flywhecls must be troed up, both on faces and
rims, for which purpose a dial micrometer is necos-
sary (Mg, M21), and aiter the wheels are trued to
within at least .005in. tighten the timing side crank-
pin nut fully. A madlet or lead hammer applied to
the Qywheels will provide a snfliciently heavy blow
for fnal Gruing, and will not Larm the Oywheels
{Fig. M22), The shalts must not be struck. The
shafts should be finully trued to within 002 in.
IAXimum.
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CRANKCASE.

Withdraw the hearings from Ul shalt and press
them into their appropriate posiliens in the crank-
case halves. A new washer will be required hehind
small drive side bearing aned a new retaining ring
must be fitted. T the case of single lipped roller
bearings only (hie ouler race can be so fitted, Tho
not omit the retaining ring which holds the driving
side bearing in position, and checle that the ends
uf the spucing sleeve between the Dbearings uare
parallel to within 802 in.  Tn order that {he inoer
bearing and the sleeve will stay in position it is
advisable to lay the erankease half on a bench
with the outer bearing lowest.

Fit the oil linger washer to the driving side
mainshafl and note that this washer is benl over
i one place 1o preveal accidental movement when
fitting.  If a new washer s heing wsed it should
be bent in a similar manner to the one which has
been removed,  Tnsert the driving shalt carcelully
into the crankease, taking care nol Lo disturh the
flinger washer.  The shaft should it into the
bearing withont the use of unnecessary foree and
although the shaft must be a [uirly tight fit in the
bearings, 11 should be possible to assemble il by
hand. I necessary case the shall with emery cloth,
carefully cleaning off any trace of emery
aftelwards.

It is advisable to attend to the timing side of the
crankense before continuing further, Neplace the
ail pumpr driving spinedle together with its Jocatling
pin (see g, M17) and then bt the oil pump in
pusttionn.  The fibre washer hetween the pump and
the crunkeuse should be smeared with joinling
f"Un'I.pCJUI'ICl, but an excessive amount must not
be used, since any surplus will be squeezed
out und may find its way into the oil passages,
The pins securing the oil pampy mnst not he screwed
up too tightly. Check that the pump spindle can
be rotated between finger and thumb,

Now replace the tappels and guides, the latter
being screwed well home, and insert the cam pinion
spindles. These should be pressed home taking
great care o keep them dead
square, and must be litted so
that the flat on the spindle
shoulder is parallel tio the rap-
pel lvol, for which it provides
clearance and consequently ity
position is most important,

Assembly of the crankease will
be made easier if the Qywheel as.
sembiy, together with the driving
side portion of the crankease fitded
on as previously  explained, s
mounted in o ovice, Lead clamps
must be used and the splined
purtion of the shaft held,

The maishaft bearings may
now be pressed into the gearside
hall of the crankease and the latter
teplaced on the mainshaft. Bolt up the crunkease
and check that the flywheels, ete, spin casily.
Fit sprocket cenire, tighten up, amnd verify alse
that the connecting tod is centrally disposed

in the crankcase mouth,  Provided that the
connecting rad 38 not visibly  oul of  centre,
there s no necessity for any adjustment to be
macle. [ the connecting red is ont of centre, it
will invariably Le towards the driving side of the
crankease,  Ton this event a shim will have to be
made and insertedd hetween the dreiving skle fly-
wheel and the oil {linger washer. [t may also e
that the distunce sleeve between the driving side
bearings has become o dittle worn on ity end faces,
and o new component {one speciudly chosen so that
its length is on the maximum limit) will rectify
the connecting rod alignment. The maximiim
length for the distance sleeve is LODS in. and
the minimum js 1,000 in,

When the connecting rad alignment s {ound
correct, remove the gearside half of the crankease
wid clean (he joint of any compound used pre-
viously., Uit tlwe magdyno straps on their hinge
pins, smear jointing compound Hehtly oo the crank-
case joint face and again bolt up the crankeuse,
Checle that top of crankense, where eylinder base
flungre fits, is desd flat,

TIMING GEARS.

l\'(%])lmil! the (*.ngim: sl I)inin“, I_;{l{ing speeial
care to note that the worm s engapging properly
with the ol pump spindle and  that rotation of
the flywheels drives the pump

The cam pinjons are interchangeable and conse
quently the timing mooks are duplicaie! on both
piniens.  This should not ecanse any  difliculty
whoen timing the valves if it 15 remembered
thal the dash mauk only is used for the inlet cam
and the dot for the exhaust cam, (Fig, M23).

The magdyno can now be fitted to (he crankease
and ity straps loosely coupled up. Make sniee that
the dowels in Lthe base engage properly in ther
holes in platform and that any packing shims are
cefitted.  Refit the idler pinion between the inlet
cam pinion and the magdyno pindon, but de ot
replace the pinion retaining plite at this stage,

Fag. M23, Valve tiuning marks.

A uil scaling washer is fitted helind the mag-
dyno pinion and this should be temporarily removed,
Replace the mapdyno pinion on its taper; it need
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not bw driven on very firmly but just tightly enough
to prevend slip. Check the bacldash between thia
pinion ancl the idler.  If excessive, the gears will
be noisy; if insufficient, a whining unise will result.

(6) ) ()

[ L
7@

Frg. M24. Cylinder head bolts.

In order to adjust the backlash, shims are
fitted under the mugdyno if necessary, when
the engine is first built. If a different
magdyno is being fitted it is cssential this
backlash be checked carefully, shims of a
different thickness being used as required.

Remove 1the magdyno pinion once maore, replace
the oil sealing washer el again it the mapdyno
pinion loosely in position.  TU is preferable to
leave the sctting of the ignition untii the barrel
and piston are in position, and for this reason the
magdyie pinion sheuld not be tightened ap. The
vulve timing can now be set.  Replice the pinion
retaining p.ate, noting thal the coarse threaded
bolts serew into the crankcase bosses and then
fit the lockwasher and nit on the engine main-
shaft,  Play between the pinjons and the retaining
plate shonld be (02 in. /08 in,

ASSEMBLY FROM THIS POINT WILL BE
THE SAME A% AFTER DECARBONISING

CYLINDER AND FISTON

‘The gap between the cends of the rings should
le checked with the ring in the cylinder. 1I
the gap is excessive new rings should be fitted
with gaps of 008 in./(121in.

Replace the piston and gudgeon pin on the
comnecting rod and if the ongina! piston is used
make sure that it is the correct way round (see
Service Sheet No. 606). Tho not omit the gudgeon
pin circlips and verify that they are properly fitted,

Set the tappets ou lleir lowest position, fit the
puper washer on the cylinder hase and replace the
cylinder harrel on the crankcase. The piston rings
may be compressed quite easily by hand while the
barrel is heing replaced.

Tighten the barrel down, not forgelling one nut
is Inside the tappet chest. The tappet clearances
should be set very carefully as described in Service
Sheet No, 604,

Next set the ignition (timing as described in
Scrvice Sheet No. 604, Note that as the magneto
cable is disconnected the cam will be in the “fall
retard” position, and it must be held o the "l
advance” position.

The reselling of magneto ming wenll nol apply
after decarbonising us thers Us ne necessily fo disiurb
the timing fo vemone cyltnder head and barvel,

Replace the timing cover alter lightly smearing
both sides of its paper washer with jeinting com-
ponnd, taking care that the oil hole (Fig. MIG) is
not obscared. (This does not apply afler decar.
bonising.)  Bolt the cylinder head and pasket in
position, but if the latter shows signs of leakuyre
from previous use (iudicated by Mack patches) a
new one should be fitted. The cylinder head bolts
must e tightened down in the order shiown in
Fig. M24.

The exhaust valve lifter boady may now be
screwed into its original position.  Before the
sparking huy is replaced it should be disinantled
und cleaned, or if the machine has covered a large
inileage a new plug should be used.

Replace the tappet cover and lightly smear the
washer with jointing compound before fitting.

The engine s now ready for bolting into the
frame (this does not apply alter decarbonising),
and after replacement check that the bolts are
really tight, and that the gearbox bolts have not
heen forgotten. Kefil the offside footrest assembly
pushing rod fully home. The near-side [ootrest
sleeve and distance piece  (behind  chaincase)
shiould now he placed in position.  Then refiit the

Irjg. M25.,  Assembly of chaincase and lootrest.

inner half of the chaincase (lirst checking that
oil seal washer is in good condition} and whon the
bolts holding it 1o the crankcase have been finally
tightened, wire them together with a fresh piece
of wire for locking purposes.

The engine shaft cush drive can be replaced by
hand, without the need for special tools to compress
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the spring {this does not apply alter decarhonising)
Lock the central nut up iight, when the clutch
and primary chain are in position.

IFit the cluteh on the gearbox mainshaft (this
does not apply after decarbonising)—see re-assem-
bly of clutch, Service Sheet No. 610- and replace
the chain. On fastening the spring link it is
important that it should be fixed o that the
closed end is pointing in the direction of the “run”
of the chain.

When replacing the chaincase outer coler, make
sure that the washers, cle,, on the feetrest Dar are
in the correct position (sec Fig. M25) and that the

jointing washer is properly ftted. The chaincase
must be refilled with engine oil to the level plug,
hefore the machine is used

If there is any suspicion that the pipes from
the nil tank to the crankcase are faulty they
should be replaced, otherwise the engine may suffer
harm through insufficient oil.

All the control cables {i.e., carburetter, magneto
and exhaust valve lifter) should be re-coupled next.
followed by the dynama leads and the earth wire,
Finally, replace the petrol pipe and then the
exhaust pipe and silencer,

B.5.A, MOTOR CYCLES LIMITED, Service Dept., Blrmingham. 11,

PRINTED N ENGLAND)
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Ieprivited e, 19589

Removing, Dismuntling and Re-assembly of the Gearbox and Gear Change

The dllustrations ot seevice: sheel show the gearbox fitted to all “M" group models up to

Kogine No. M -10f

The gearbox fitted {o M7 group models alter this Engine No, and to “B™ group models after
Fngine No. 2B 100 & identical cxeept thut a speedometer drive is taken from the layshalt, through
a mechanisin fitted to the outer cover, and the cluteh operating mechanism is fully cnclosed.

All tstractions given lor removal, disniautling and re-assembly will apply, but the speedometer
drive must be rewoved  belore the woer cover iy dismantled and  replaced  after it 15 assembled
Detailed instruclions Lo removal Jand reasseinbly are given helow,

REMOVAL.

Tusiroetions s to the procedore to bedapted for
removal of 1he clhiaimease and cheteh e contined
in Service Sheet No. GHOY in the case of “M" group
machines or Scrvice Sheet Noo 304 in e case of
“T3' group machines,  To this case, however, thee

e

Fig. M26

Gearhox fixture.

15 no need o dismantle the clutch entirelv; it s
nnly necessary to take off the cover plate (if fitted)
and threst plate when the cluteh may e with-
drawn from s <haft s a complete anit. Belore
this 15 done, 1o, with cloan and clnteh sl in
position, i i advisable 1o engage o gear, and
aot an assistant 1o apply the rear brake, so that
the engine shaft cush drive ring it may e
unserewisl, this releasing the cush drive assembly.
Uncouple the pritnary chato aud remove the cluteh
using the exiractor shown e Fig, M6,

The inner half of the chamease can now be 1alken
off.  Note that in addition to the three holts
holding il Lo the erankense, there is o nut attaching
the rear chiainguard (o the chiaincase and this mumst
alzo be removed. Access to the mit will be made
mnch easier if the three crankease holls are un-
screwed first wud the chaincase ymlled off the
crankeuse repgister,

The il tank breather pipe is next {o be removed
il this 15 only a matter of releasing the clip holts.

Turning vow 1o the righl-hand side of the
machine, first take off the foolrest, then uncouple
the clutch rcable from its operating arm  and
unscrew the cable adjnster from the gearbox

T order thatl the holts which hold the gearbox
to the yoke plates may be removed it 1s necessary
to take ofi the exhanst pipe and silencer.

Fig M27 Pinion sleeve removal Lool 61-3064.
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The box itself can be prised upwards out of the
yoke plates, II the latter grip the pearbox lugs too
tightly for this to be carried oul casily, slacken
the bolts and studs which clamp the yoke plates
to the crankease.  No difficalty shentld then be
expericiced in removing the gearbox.

DISMANTLING THE GRARBOX,

It will greatly lielp work on the gearbox it it is
held in a simple fixture such as that ilustrated in
Fig. M26.  The device can be made from suituble
pieces of angle iron, spaced to suit the gﬂat‘box
lugs. If it 15 not possible to make the fixture,
gearbox can be held in o viee.

- L GAPS

e el W

= e s
. DOGS IN
Fig. M8, Gear train,

Commence dismantling by taking off the rect-
anpulur inspection cover and  follow this with
kickstarter crank. The latter is fixed by means of
a cycle type colter, The foot change pedal s held
in position by means of a pinch Lolt which mnst
be slackened off before the pedal can be removed.

On medels hefore Kugine No, ZM 101, there
are two circlips behind this pedal. The larger
circlip retains the gear indicator dise in position,
and the cirelip and disc should be removed. No
indicalor dise is fitted to later models, Leave the
small circlip in position for the time being,

The gearhox outer cover iy uow ready for
removal.  On carlicr models il is leld on by seven
cheese head serews, and, on the face behind the gear
change mechanism, by (hree Dbolts and one nut.
On later models seven cheese head screws and four
nuts, all on the outer cover hold it in position.
When the ouler cover is taken off, it will contain
the kickstarter quudrant and spring, but these

need not be disturbed unless obviously requiring
attention,

Next, remave the pin from the link rod between
the selector quadrant and the gear change mechan-
ism at the latter end and unscrew the nut off the
rear of the gearchange spindle. The gearchange
mechanism can now be taken out as a complete
unit, and dismantled later. Take care not to lose
the small plunger and spring cxposed by the
removal of the previous parts,

The ratchet mechanisin on the mainshaft must
be dismantled next. First unscrew {he locknut,
straighten the tag washer, and remove it. By

TOP GEAR POSITION

unscrewing the next nut, all the remaining parts
of the ratchet mechanism will be free and can be
taken off.

REMOVING THE SPEEDOMETER DRIVE,

Black off the large nut on the drive and give the
end of the drive a (ap with a hide mallct. Remove
the locating screw,

The large nut can now be used to withdeaw Lhe
drive, dislantce pieces being built up behind (he
nut until the drive is fully withdrawn,

When replaciug, after fitting the locating screw,
{ully tighten the large nut. Do not omit the fibre
washer behind the nutl or oil leaks may result.

There is now no obstacle to the removal of the
gearbox inner cover except for its fixing screws of
which there are four (three on later models). Two
ol these are lixed by a locking strip and the ends of
this must be straightened before the screws can he
removed. As the cover comes off, it will contain the
mainshalt ballrace, and leave exposed looscly on
the mainshaft an il finger (thin)
and spacing collar (thick).  Also
assembled on the inner cover is the
gear selector quadrant, but here again
this need not be disturbed unless
attention is obviously required. If it
has to be removed, take care not to
lose the plunger and spring and make
sure they arc refitted when assembling

If, when the inner cover is withdrawn, the three
shafts {main, lay and selector) also come out still
assembled in the cover, they may be uile casily
delached, us they are a running fit in their hmshes,
In the same way if the shafls are still in the boy,
after removing the gearbox cover, they can he
withdrawn with stmilar ease by removing all the
shafts together. The layshaft bushes are, of course,
a press fit in the gearbox and, if Necessary, must
be driven out with the aid of a soft punch
(15/15 ins. diameter}.

Fig. M29. Selector quadrant.

The top gear pinion sleeve is now the only pant
still Jeft in the pearbox, and if the sprocket locknut
1z unserewed, after suitable attention to the tag
washer, the sprocket muay be removed and the
pinion tapped into the gearbox with the aid of a
wooden mallet.  Tf difficuliy 15 experienced in
holding the pinion whilst the sprocket 1s unscrewed,
a fixture sirnilar to that in Fig. M27 will solve
the problem,
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Da not distuch the ballrace unless it is suspected
of being faulty. Wash # thoroughly in paraffin,
to remaove all traces of oil, when any play will be
immediately detectad.

Exarine the various parts for wear and if the
furks which actuale (he sliding dogs show signs
of seizure it is advisable to replace them. Attempts
te erase the seizure marks will result in excessive
side play. Replacement sliding dogs may be found
to have convex fuces on the dogs but ihis will not
affect interchangeability, il the originals had tlat
faces. .

Loovse pinions on the Tay and muinshafts may
be rebushed i required, and of course, pinions
witlh damaged teeth should also be replaced.

Fixed pinions on the layshalt and mainshaf{ ace
pressed onoand new components must be a tight fit.

Fig M. Kickstarter ratchet assembly,
DISMANTLING
MECHANISM.

Lt is only necessary to prise the two pawl
springs off their pegs, and {0 remove the cirelip,
when the whole unit can be stripped into
separate components, The only parts which are
likely to show signs of exeesiive wear are the
pawls and the ratchet plate, and new components
should Le fitted il required.  If the pawl springs
show sigus of stretching, thev too, should be re-
placed,

THE GEARCHANGE

RE-ASSEMBLY OF THE GEARBOX AND
GEARCHANGE MECHANISM.

If it has heen decided to Ot a new hallrace to
the top gear pinion, make sure that the oil Ainger
washers are correctly positioned,  In order to
remove the ballrace ecasily, warm ihe goarbox in
boiling water. The flat washer should be placed
between the pinion teeth wnd the hearing while
the remaining washer fits an the opposite side of
the bearing with its depressed face against the
bearing, i thz sprocket teeth are worn hook

shaped a new one must be fitted, otherwise rapid
chain wear will result. o not forget to set the
lockwasher into the grooves machined in the lock-
nut after the latter has been tightened up. The
tabs in the centre of the locknut wusher must fit
properly into the sprocket splines.

[t is vnly possible to refit the shafts and their
pindons in the box provided that the shafls are
first assembled (wilh pinions in top gear position)
outside the gearbox and {hen all fitted together.

Commencing with the layshaft, take off the low
gear pinion only (this is the largest on the shaft)
and hold the shaft in the left hand with the drilled
end towards the wrist. Take up the selector shaft
and fit the fork nearest to the small pinion into
the dog clutch ou the layshaflt, Pick up the main.
shaft, which should e complele with its dog
clutch, and put it in position so that the second

selector fork  engages with the mainshaft dog
chitch,  The whole assembly cin now be fitted
intn the pearbox, the mainshall being the first to
enter its bearing.  Verily again throuph the in-
spection cover (hat the pinions are sel in the top
poear position (see Fig, M23). In this position the
dog clutch on the mainshaft is in mesh with the
painion sleeve.

Replace the low gear pinion on the layshaft and
if all has been assembled correctly, the face of this
pinion should be just flush with its mating pinion
o the mainshaft.  The oil flinger washer and
spacing collar can now be refilted 1o (he main-
shaft (sce g M28).

The iuner cover is next to be assembled. Set
the seleclor quadrant in the top gear position (see
Fig. M29) and replace the cover. The paper washer
between the inner cover and the pearbox shell
should be smeared with jointing compound before
final assembly. Tf the caver will not (it property at
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the first attempt, a slight movement of the selector,
by means of a spanner, will cause e selector
tee(l to mesh properly with the selector shalt
pinion and o the cover may be pressed home,
Replace the fonr scrcws and locking strip, beneing
the corners of the latter 1o suit,  All shafts should
have the minimum of end play, and enygagement of
dogs should be checked in each gear,

The ratehet mechanism may now be rofitted to
the mainshialt, the parts assembling in the {ollow-
ing order: Ratchet, bush, ratchet pinion, spring
and shouldered nut. The latter should be tightened
by finger pressure only.  Replace the lockwasher
and note that the tengue in this washer engapes
with the groove machined in the mainshaft. Screw
up the locknul very Lghtly, and tap the edge of
the washer over the nuot,

RE-ASSTMHBLY OF THE GEARCHANGE,

The ratchet sleeve plate (e, the plate in which
there are a serics of tecth) should be held in the
left hand with the shortest diwneter of the sleeve
upperinost (see Fig. M31), One of the pawl carrier
plates will be scen to have thin washers welded on
to heth Taces, and this plate shonld now be seper-
imposed upon the ratchet plate so that the pawl
fits into one of the teeth adjacent to the link pin
hole,  Pluce the remaining pawl carrier on top of
the ofiginul vne so that its pawl engages with the
second sel of teeth on the ratchet plate,

Still holding the gearchange assenbly in the left
hand, take up the gearchange spindle in the right
hand, holding it by the threaded end and fit it
into the ratchet sleave so (hat the plate fixed to
the spindle lics between the apring anchor pegs.
With the aid of a pair of pliers, replace the two
springs and then fil the cirelip in position. The
whole process of re-assembly of the gearchange
mechanism will be made much casier by a study
of the itlustrution (Fig. M:31).

The unit is now ready for re-assembly into the
gearbox. Make sure that the spring loaded plunger
iz in position behind the mnit before it is replaced.
Couple the link arm Lo the ratchet plate and (ake
carc to replace the split pin. It shonld not be
necessaty (o make any adjuslinent to the length
of the link itsclf; this has been set when the gear-
box was originally built, but if the pears will not
engage properly a slight adjustment to the length
of the link wili be sufficient.

lefore the re-assembly is carried a stage further,
loosely replace the gearchange pedal and check
the operation of all gears by inspection
through the cover. It will. of course, he necess
ary to move Lhe gearbox sprockel by hand when
endeavouring tu cngage the gears,

When all is found to he correct, set gears in top
gear position again, and remove the gearchange
pedal. The clntch push rod is next to be replaced,
and with this in position the small fell washer
must be added. This washer is important since its

function s Lo prevent any possibility ol oil passing
along the hollow mainshadt, to the cludcl plates

Finally, pot back the gearloy cover, carciully
tighten all serews, and rephce the kickstarter crank
aned pearchange pedal. As the gearbox is atill set
in Ahe top gear position when the indicator dise (it
fittesd) is replaced this also should be set to top
gear,

REPLACEMENT OF 'TIHE GEARBOX,

The replacement of the pearbox should not
present any edifliculties. When the box is in
position ol the fixing bolts are abont 1o e
tightene wp, make =ore that the flats st below
the bolt Leads register properly in the slots
achined in the
voke plates, Also,
o the rear belt,
an awljuster s
providid for ten-
sioning the prim-
ary cham; this
mitst be e post-
ticm and thechain
tension adiusted
Lefore the gear.
box  holls  are
fivally tighitened.
The latter 1nast
e really  rigld
alter the adjust-
ment s made.
There should be
about din, total
play i1 the chain
{so o Ifrnnt
Cliain,”' Service
Shect No. G09).

Replace the il
tanlk pressure
reledse pipe to-
gether with the
clutel calle wnd
s adjuster.

The inmer half
g, M1, ol the  primary

' cliatnease  may
now  he o fitted,
followed Ty (he
cush drive, chain
ad cluteh together witl its pressure plate and
cover. Fimally relit the onter half of (he chaincase
anid then the foolrest,

The re-itting of the clutel and primary chain-
case is describod in “Reassembly of the Clutel™ in
serviee Sheel No. 6100 The cintch adjnstment may
require sefting and this shoull be carried out in
accordance with the instructions given in Service
Sheet No. 609, Tt is alse possible 1hal (he rear
chain will require te-lensioning and this mayv be
done by movement of (he rear wheel (Service
Sheet No. 608).

CGear chanpe mechanism

B.S.AMOTOR CYCLES LIMITED,
Jorvice Dept., Waverley Warks, Birmingham, 10,

(PRINTED IM ENGLANLDY)



“HBS4 SERVICE

SHEET No. 609

“M” Group Models

Repbnt d «l['m‘:', sy,

TRANSMISSION

ADJUSTMENTS WHICH CAN BE CARRIED OUT WITHOUT DISMANTLING

CLUTCH ADJUSTMENT,
(Models up to Fngine Noo ZM-101).

Two wljustments are provided af the cloleh
control atm on the gearbox onter cover. The
adjustinent, which s lor the cluteh pusly rnd will
be exposed when the rubber cover at the hase of
the arm s moved aside wed consisls of w0 grah
screw and locknnt.  Between the inner end of (he
serew and the clutelr push red o steel ball s
mserted and the grub serew st be adjusted so
that there is just o little clearance between the
ball and push rod.  The control urn in the de-
clutehed position shovld be ws upright as possible.

The second adjustment is {or the cuble itself.
If the control arm has heen set in a new position,
the cable length is altered to suit by means of the
thumb mut on the cable stop ahove the gearbox.

fig. M32 ().

Cluteh Adjustment.

Fig. M32.

Cluteh contral adjustment.

CLUTCH ADJUSTMENT
{(Models after Xngine No. ZM-11).

The main clutel adjusinuent is enclosed inside
the gearbox inner cover, and aceess s gained by
the removal of the kourled ofl Gller cap.

The not A7 Jocks the wljusting screw 187 i
pusition, and to adjost the clearance botween the
ball and the end of the clulech push rod nne A"
must be unserewed, and serew U1V retated Dy
means of aserewdriver antil The necessary elear.
ance psoobtained.

Note. B essential thid o very slight clearance
15 permitted between the Dall and the push rod at
all times when the cluteh 1w nol belng operated.

IForther suijustnient is provided by the kourled
nut “C on the top of the gearbox.  Kemember,
however, thal some free movement in the contrul
arm is necessary, {or if the adjustment is too tight
there will T a conslanl pressure on the cluteh,
with consequent wear and loss of efliciency.
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REAR CHAIN ADJUSTMENT.

The vear chain is fehsioneed by means of a
special e on the nearside of the wheel spindle
and by serew adjustment on the offside. First,
release the ollsicde spindle nut (see Fig, M34), then
the e Jocknut on the nearside. The latter nut
5 Lhe Targer of the two luits on this side. Then,
applying a spanner to the smaller aut, forn it in
an anti-clockwise dircetion to tighten the chain,
until it fees o totad amount of pley, wid way be-
tween the sprockets, of about $in,

Now twrn 1o (e offside of the mochine and
screw  the admster i (if the ¢hain Las been
tightenad) until the wheel 35 properly aligned in
the friumme

A pamge o provided in the tool kit for this
purpose, and fits between the  offsicle clalnstay

g M3 Front chain adjuster, ' - . WHEELE
FRONTCHAINADJUSTMENT. 7 ALIGNMENT
g ADJUSTING

The Iromi chain s adjusted by
moving the pearbox. The latter shides

between  two plates and  cannet, =
thercfore, cinse chain misalignment, WHEEL =5
SPINDLE o

lelease the gearbox fixing holts
wnil move the hox by ineuns of the
screw adjuster (see Tig, M33) until
the clin has about fin, total play
at o poind about mid way between
its sprockets. The chaincase filler jilug
call be used as an mspection cover
for this purpose, or wllernatively,
the chaincase onter cover can be
Laken ofi.  Make sure that {lhe ad-
frstment is correct for all positions
of the sprockets and that the geat-
box bolts are well tightened

NDLE

T Fig. M34. Rear chain adjnster,

and the wheel v (g, M35},  (Before the
pange is used it is necessary that the wheel
alipnment be cliecked with a struight edge
and then see which gauge—1, 2 or 3—is
the correct fit) M the machine is in the
workshiop, however, it is mnch Detter (o use
aowooden sinoght edge, In the  nonnal
mapner, Les, il slould toueh each wheel in
two places if Lot fyies are ol the same
section. Tighten the cun Jockoutl and check
the chain setting. I correet, tighicn the
offside spindle nut avd then  [he  offside
adjuster Incknut

Nore. T may be necersary to adjust the
A ! 'y ou ‘

rear brake, sinee this will have been

altered by movement of the rear

wheel.
: EL GAUGE
BETWEEN RIM ano OFFSIDE CHAINSTAY. B.5.A, MOTOR CYCLES LIMITED, Serviee Dept.,
Fig. M35 Wheel alignment gauga. Birmingham, 11. {FRINGED N ENGLAND).
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“M” Group Models

Cefofier 1945
Fesporlaited Octihier, TORK

DISMANTLING AND RE-ASSEMBLING
THE CLUTCH

NOTE —1he cluleh deseribed in chis sheet s Atted to ull *M" group models ap to Engine No. YM 101

For hler models sce Service Sheet Noo 308,

Take oft the ielt footrest and then undg all the
gserews romnd the i of the chancase. The nuts
off these screws are weldod 1o 1he other half of
the case, and so cannot get lost. As the outer
chaincase cover is laken ofl, careful note shouald

fNTA
)t = 7L REMOVE SLEEVE NUT
T BEFORE INSERTING

EXTRACTOR

1" DIA x24 TPI.
CEl

Fipo MG, Cluteh estrctor ool Noo oL

be made of the positioning of the washers, ele,
for replacement purpeses (see Fig, M2R). The joint
washer should be caretully preserved.

The cluteh cover is next to be removed exposing
the clutch pressure plate, which in turn can be

PAPER WASHER HERE-—--\:’-

tuken off after removal of the six nuls. By un-
serewing the central ring nut all the chulele plates,
bath steel aud labeic, will Te released. Take care
that the spring does not fy off as the nut is re-
merved,

o The clutch hub is held to the
gearbox mainshafl by means ol a
slecve nul (hrougl which the clutch
push rod will he seen to profrude,
Unserew  this nut and apply the
extructor as shown in lig, M348, thus
drawing lhe  remainder of - the
clulch off the mainshaft.

The varivus parts may now be
examiixl for wear. bSpecial attention
should be paid to the slots in which
the steel plates stide and i any
grooves worn in them are not {oo
degp  ihe sides of the slots can
he filed smooth. 1 the sprocket
testh are worn o a hook shape the
sprocket must be replaced, other-
wise rapid chain wear will result,
The steel plates should be smooth and if they are
badly scored should be replaced, while the fabric
rings will reqpuire a thorough washing i petrol if
there is any trace of oil on them, Uinally, cxamine
the rollers and trucks and verify that the cork
washer is intact,



B.S.A.

RE-ASSEMBLY Or THLE CLUTCH.

The clutch s of straighi-lorward consiruction,
and a study of Fig. M38 will show how the parts
It is important to note that (he

are assemnbled.

[Lirt Nn, 27-8970

cork washer must not be omitied as this is for the
purpase of - preventing ol reaching the clulch.
The plates must be ftted in their proper erder,
as follows: Fabric dise, driven plate (Longmes on
outer diameter), fabrie dise, driving plate {tongues
on inner diwneler), ete,, slarting and  finishing
with a fubric dise of which there are eight.

Diffieulty may be experienced in compressing
the spring belore the central ring vt can e
started on its threads, and a suitable bolt and
waslier dsed as Mustrated in 1Fig. M37 will enable
the spring to be compressed sufficiently Tor the
ring nut to be screwed home.

No adjustment 15 provided {or altering  the
tension of the spring aud Lthe ring nut must be
serewed  up tightl After carefully centridising

Fry. M37. Clideh assemhly tond

mervice Sheet No. 610 (continued)

shiding plate (in rear hall of chaincuse) with gear.
box mainshaft, refit clulch assembly to mainshaft
alter cork washer and key have beens placed in
position,  Screw home atel well Gighilen sleeve nul,

li

“.LL.‘.\‘ N \\‘

N

Idg. M3,

Section through clutch.

Kelit clutch actnating cap {fiest scaring small
quantity of greasze on ball in cenire) and fnally
replace clutch cover. When replacing the clutel
cover verify that the paper washer is in position
and it should be lightly smeared with jointing
compound before assembly, 1o cisure an ol tight
Joint.

B.S.A, MOTOR CYCLES LIMITED, Sarvice Mept,, Birmingham, 11,

{PRINTED IN CNCLANDY



“B84 SERVICE SHEET No. 611

“M” Group Models

Ciclober 1948,
Kegrinted N, 1955,

FIT'TED WITIL GIRDER TYPE FORKS
ADJUSTMENT, DISMANTLING and RE-ASSEMBLING of HUBS and BRAKES

REAR HUB (Ifig, Mi9).

The rear wheel is of the quickly detachable Lype
and tie taper 1oller bearings are contained in the
wheel hulv.  To remoeve the rear wheel it is only
necessary to unmdo the theee vetaining bolts and
withdruw the spindle from the nearside. The latter
ia released alter the nut on its offside end s re-
moved.  The spindle does not unscrew; it is
u push fit in the hab. Should it be (oo tight to
be removed by hand, it may be tapped out from
the oflside,  Remnove the distance piece on the
right-hand side and withdraw the Il to the right
from the driving studs,  LThe wheel itsell is now
free and can e taken oul rearwards afier the
detachiable portion of the mudpuard is removed.

Uncoople the rear chain, the brake cover plate
{at its pmetion with the torgue arm) and the brake
coxd. o The whole brake dron assembly cun now be

taken ofi, after vemoval of e bab aat oo the
nearside of the spindle,

To remove the bearings it is only necessary to
take off the locknut and adjnsting nut on the
right-haned side of (he hub, when the bearing slecve
may be drawn oul {rom Lhe opposite side. The
outer races of the hbearings arve lightly pressed into
the hub and will tap out easily affer cemoval of
the dust-cup, Thoroughly clean the Dearings and
examine carcfully. T {hey huve been mn in foo
tight a condition, flats may have been worn on
the rollers and a track formed in the outer race.
Check also that the bearing sleeve and the huhb
spindle have not been distorted throngh misuse.
If necessary, renew.

The brake drum cover plate can be withdrawn
from the brake drum and it will be seen to carry
the Lrake shoes together with their fulerum pin

Fig. M39. Section
through rear huh.

and operating camn. 1t is unlikely that tliese will
require attention allliough the latter should be
checked for freedom of movement and dismantled
and greased if necessary.  To remove the brake
shoes, luy drum cover plate flat on hench (shoes
uppermusst) wnd lever shoes upwards. They can
then D drawn over and free of cam wed Tuleram
pin. To replace, atiach springs and reverse
moethodl of removal,  [f the can pads show ex-
cessive woear, new shoes should be fitted, otherwise
if only (he brake linings are worn these alone
need be replacecd.

If examination of the brake drom shows that
the sprocket teeth have become hook-shaped and
thie braking surface scored, a new drum must he
fitted. The drum maust not be muachined to
produce a new braking surface. To do so is
enly a temporary cure and further atfeotion would
be required later.

When new linings, or new shoes have been fitted,
the brakes must be centralised alter refitting the
wheel. To do this, replace the brake cover plate,
complete with shoes, faleram pin and can, in the
brake drum. Slacken the fulerum pin not, and

turn Lthe ecam so as o open the

LOCKING brake shoes in the normal mannes

PLATE when the fulcrum pin will move in

its slot until both shoes  are

pressing equally on to the drum.

Tighten the Mulerum pin nut firmly
aml release the bruke,

O RE-ASSEMHILY.
LOCKNUT After Otting new bearings anc bearing
sleeve, topether with the acjusting nut, in position,
matke certain that there is a trace of play in the
bearings, Tf they are locked up so that no play is
appurent, rapid wear will be cansed. The adjust-
ment should be such that the side play at the wheel
rim is not mare than 1/64 ins, alter the lucking plate
has been replaced and locknut screwed up tight.
Keplace the brake assembly in position and
couple up the rear chinin, cover plate and brake
rud,  Verify that the brake cun is against its stop
and adjust the chain for tension (see Ser vice Sheet
No.609), FFor this latter aperation, the wheel spindle
must be replaced (without the hub being inposition).
Withdraw the wheel spindle and replace the
wheel in pesition. The wheel bolts must bhe
screwed up tight and must be kept dead tight
at all rfimes,  Slackness will vesult in clongation
of the stud and dowdl holes in the Tl flange,
necessitating replacenienl. Method of tightening is
te torn wheel intil one of the three bolts can T
st bedween mmdgard npeighl sud sacdidle to hub
Backstay,  Insert Lar type Lox spanner 68 9068
through hole in b and engoge hewd of bolt.
Place hox spannet 66-9067 over sequared shnk of
firat spanner and thehien boll as necessary, A full
half tuen is possible hefore spanners need to be
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re positioned.  Insert the wheel spindle, but helove
finally tightening the spindle nnts, the chodr should
be finally adjusted and the wheel alipned by meuns
of the ange provided in the Lool kit (oo Service
Eheet No. 609).

FRON1' HUB.

The particulars given above for the rear hul are
essentially the same for the [ront hub, Belore the
wheel can he remaoved, however, the speedometer
drive cable must be diseonnected at its lower endd,
and also the [ront bruke cable.  After withdrawing
the wheel from the [urks remove the speedometer
drive from the spindle, for which purpose, it is only
necessary to unscrew its locknut, This will expose
the bearing adjusting sleeve and lockimt,  When
replacing the specdomeler drive unit make sure
that the fongues on the driving pinion engage with
the slots in the hub shell.

BRAKE ADJUSTMENT,

The front brake is adjusted by means of the
screwed sleeve on the cable stop, fitted to the
brake cover plale

The rear brake is adjusted by means of a wing
nut on the end of the brake rod.  An adjustable
stop'is provided to enable the pedal to be altered
to suit the nder’s convenience.

BRAKE RE-LINING.
After removal of the brake shoces the old

lining is casily taken off by gnppiug the shoe
in 4 vice, inserting a chisel under one end and
shearing the rivets off inosequence, The rivet ends
can then Le punched out of the shoe.

New linings wre die-pressed Lo suil (he curvature
nf the shoes, but will requure drilling and counter-
boring to take rivets. Position the lining and hold
it in place at one end by means of clamps. Using
the holes i the shoe as guides, drill holes of the
correct satae (5732 ins. dind) for the rivets adjacent
to the clamp.  Turning the shoe over, counterhore
the holes just Jdrilled, safficiently deep so that the
rivet heads will stand below the lining surface;
this 1s importaul, since he rivels will otherwise
score the brake dram,

[nsert rivets into the holes and rivet them over
on the nside of the shoes This is easily accom-
plished by holding in a vice a short length of rod,
whose diameter is eqnal to that of the nvet head,
and using it as an anvil upon which Lo rest the
rivel hewl while hammmering the shank over, This
will alzo make syre that the rivets do not stand
prowd of the lining,

Maove the clamps to the next pair of holes,
taking care that the lining is kept in fintn contact
with the shioe the whole time, and repeat Lhe above
procedure, When the lining is finally riveted down,
bevel off the ends of the linings and file off any
local high spots.

B.5.A. MOTOR CYCLES LIMITED, Service Dept., Waverley Works, Birmingham, 10
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“2S4 SERVICE SHEET No. 612

Reprinted Feb. 1960
All Models

BRAKE RELINING

1

HBrake Shoe Removal and Replacement

After the brake plate has been removed from the wheel, the brake cam lever A
{Fig. M40) should be detached and (he cam spindle B pushed in slightly to allow the shoes
to elear the brake plate. Insert a screwdriver between the brake shoes at the fulcrum pin C
and twist the screwdriver,

Fig. M40, Removing the Brake Shocs

Place a small lever D between one of the shoes and the ecover plate and lever the shoe
away from the cover plate until the spring pressure is released. Both shoes can then be
lifted from the brake plate.

The shoes can be replaced by the reverse procedure. Hook the springs on to the shoes
and place the ends of the shoes in position on the fulcrum pin and cam lever. Then push
the shoes outwards until the springs pull them into their eorrect position.

NOTE: The brake shoc springs are quite strong and care should be taken that the
fingers are not trapped by the brake shoes during these operations,

Brake Shoe Relining

With the shoes removed the linings can best be removed by drilling away the heads
of the rivets and punching the shanks out to the inside of the shoe with a suitable drift.

New linings are die pressed to suit the curvature of the shoes, but will require drilling
and counter-boring for the rivets. Position the lining and hold it in place at one cnd by
means of clamps. Using the holes in the shoes as guides, drill holes of the correct size
for the rivets adjacent to the clamp. Turn the shoe over, and counterbore the holes just
drilled suofficiently deep so that the rivet heads will stand below the lining surface; this
is important, since the rivets will atherwise secore the brake drum.



B.5.A. Sarvice Sheet No. 612 {continued)

Insert the rivets into the holes and tivet them over on the inside of the shoe. This
is casily accomplished by holding in & vice a short length of rod, whose diameter is equal
to that of the rivet head, and using it as an anvil upon which to rest the rivet hcud while
hammering the shank over, (See Fig. M41.) This will also make sure that the rivets do
not stand proud of the lining.

Move the clamps to the next lpair of holes, waking care that the lining is kept in firm
contact with the shoe the whole time, and repeat the above procedure, When the lining
is finally riveted down, bevel off the ends of the linings and file off any local high spots.

Precautions to be observed when fitting the relined shoes to the hubs ave given in the
Service Sheet on Hubs and Brakes.

)
Fig. Ma1, Riveting the Linings

Works reconditioned brake shoes can be obtained
through the medium of your Dealer fromthe B.3.A,
Exchange Replacement Service.

B.5.A. MOTOR CYCLES LTD.
Sexrvice Dept.,, Waverley Works, Birmingham 10
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“¥%4 SERVICE SHEET No. 613

“M” Group Models
FITTED WITH GIRDER TYPE FORKS

Cletober, 1948,
flepranted Junutary, 1954,

ADJUSTMENTS TO STEERING HEAD
AND FRONT FORKS

STEERING HEAD,

In order to feel any play in the steering head
the front wheel must be clear of the ground, so
that a box of suitable dimensions should be placed
under the engine, Loosen the head yoke clip nut
{just below the handlebars) and tighten the sleeve
nut on top of the sleering column until there s no
perceptible shake in the head.

Do not adjust too tightly, otherwise the ballrace
will be damaged and the steering will become stiff,
Lastly, tighten the clip nut.

Il a steering damper is filted it is necessary to
remove the knobh hefore the adjusting sleeve is
tightened.

FORK LINKS (Fig. M42).

The link holts must be just tight enough to
prevent side play. First, slacken off the shock
absorber on the lower fork link, then release the
locknnts on the olfside of the links, screw up the
bolts from the nearside and retighten the nuts.

FORK DAMPER.

This must, of course, he adjusted by the rider
to suit road condilivns, and the thumb wheel can
be reached from the saddle.

ADJUSTING SLEEVE FOR
1 HEAD RACES

wpn

‘*‘"a

LIRS
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!
)

;i%'

!

(tk

STEERING
DAMPER
PLATES

FORK DAMPER
ADJUSTER .

Fig, M42

Fork links and sicering hewd.

(P.T.0.)



B.S.A. Service Sheet No. 613 (conitnued).

REMOVAL, DISMANTLING and RE-ASSEMBLY of FRONT FORKS and STEERING HEAD

There is no necessity to disturb the electrical
system as a whole, when removing the forks. The
instrument panel on the back of the headlamp is
retained by three screws, and if these are removed,
the panel is released and the wiring can bhe with-
drawn through the aperiure after releasing the
four cennections {see Fig. M43). Place a box under
the engine so that the front wheel is clear of the
ground. N

Remove the nut from the fork spring top scroll,
then remove hoth lop fork links and prise scroll
downwards until the boll is {ree from headlug.
Headlamp wiring should now be drawn out at the
side of the forks,

To take off the fork spring it is only necessary
to unwind the spring from its bottom scroll, If
difficulty is experienced place a1 piece of rod
against end of spring and give a sharp blow with
a hammer,

Disconnect the {runt brake cable, remove the
two lower fork links, and the whole front fork
assembly can be taken off complete with speedo-
meter, headlamp and front wheel,

Dismantling the steering column is  quite
straightforward. Take off the steering damper knob
(if fitted) and slacken Lhe head yoke clip nut (just
below the handlebars), Remove the sleeve nut
on top of the column and uncouple the steering
damper plates at the frame lug,

The stecring stemn can now be driven out {down-
wards) with a lead hammer to prevent damage to
the threads. The stem will bring with it the lower
ballrace cone, leaving the cups in position at the
top and bottom of the steering head. A simple
exiractor shown in Fig. M44 is used for removal of

PURLE PLAMINT BULE CAA Il HLAD ANMD DIP
AR .-n e

(Dunbic Filamane Bufb)

AED AWD BLUE
4R WICE YERMSA

Fig. M43, THeadlatnp connections.

these cups. They are threaded to take the extractor,
which should be screwed well home, since it
engages with a few threads only. A bar is then

B.5.A. MOTOR CYCLES LIMITED, Service Dept., Birmingham, |1,

inserted [rom the ovpposile end of the head lug.
and the extractor and ballrace driven oul together.

If the bhallrace cups and cones are pitted, to
even a slight degree, they must be replaced, other-
wise steering will be uncomfortable. Note that
this pitting is alinoest invariably due to “hammering”
of the halls in their tracks, due toslack adjustment
in the first place.

Fig. M44. Steering head ballrace extractor 61-1919,

RE-ASSEMBLY.

When fitting new ballrace cups make sure they
are driven in squarcly and that they are pressed
well home. Replace the steering stem and if any
difficulty is experienced in making the balls (of
which there are 20 top and 20 hottom—all }in.)
stay in position, the tracks should be heavily
smeared with grease.

Refit the dust cover and stecring]head yoke,
followed by the top sleeve nut. The latter may
now be tightened, until there is no trace of play
in the head. On the other hand, do not tighten
excessively,

Replace the steering damper rod, complete with
plates, from below and tighten the damper plate
securely to the frame. The lower end of the stecring
damper rod is slotted to take the fork link holt,
and care must be taken to see that the rod is fitted
su that the link bolt can slide through.

The fork spring should be carcfully inspected.
If it is suspected of having become weak through
prolonged use over bad roads, or shows signs of
collapse, a new one should be fitted. Attach the
spring to its bottam seroll, and replace the bottom
two fork links loosely in position. Iefit the top
scroll in position, draw the wiring to the headlamp
forward to its normal position, and assemble the
top fork links. Adjustment of the links should he
such that there is no side play présent. The head-
lamp connections are shown in Fig. M43

(PRINTED IN ENGLAND)



“#%4 SERVICE SHEET No. 614

“M” Group Models

Uctobier, 1948,
Kefwinted Nov,, 1954,

Fitted with Girder 'U'ype Forks
REMOVAL, DISMANTLING and RE-ASSEMBLY of FRONT FORKS and STEERING HEAD

There i no necessity to disturh the electrical
system as a whole, when removing the forks, The
instrument panel on the hack of the headlamp is
retained by three serews, and il these are removed,
the panel is released and the wiring can be with
drawn through the aperlure after releasing the
four connections (sce Fig, M43}, Place a box under
the engine so that the front wheel 1s clear of the
ground.

Remove the nut from the fork spring top seroll,
then remove both top fork links and prise scroll
downwards until the bolt is free from headlug.
Headlamp wiring should now be drawn out at the
side of the forks.

To take off the fork spring it is only necessary
to unwind the spring from its hottom scroll.  If
difficulty is experienced place a piece of rod
against end of spring and give a sharp blow with
a hammer

Disconnect the front brake cable, remove the
two lower fork links, and the whole front fork
assembly can he taken off complete with speedo-
meter, headlamp and front wheel,

Dismantling the sleering column s quite
straightforward, Take off the steering damper knob
{if fitted) and slacken the head yoke clip nut (just
below the handlebars). Iemove the sleeve nut
on top of the column and uncouple Lhe steering
damper plates at the frame lug,

The steering stem can now be driven out (down-
wards) with a lead hammer to prevent damage lo
the threads. The stern will bring with it the lower
ballrace cone, leaving Lhe cups in position at the
top and bottom of the steering head, A simple
extractor shown in Pig. Md4 is used for removal of

HITE DSURLE SLARTHE Lulb CaR
LECLILI LNl H'llmlr.m
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Fig. M43, Hcadlamp connections.

these cups. They arc threaded Lo take the extractor,
which should be screwed well home, since it
engages with a few threads only. A bar is then

B.5.A. MOTOR CYCLES LIMITED,

inserted Irom (he opposite end of the head lug.
and the extractor and ballrace driven out together,

i the bhallrace cups and cones are pitted, to
even o slight degree, they must be reptaced, other.
wise steering will be uwncomfortable. Note that
this pitling 15 almost invariably due to " hammering "'
ol the balls in their tracks, due Lo slack adjustment
in the frst place.

.\\n;‘-:’\‘“\?-l.
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Ig. Md4. Steering head hallrace extractor 61-1919,

RE-ASSEMBLY.

When fitting new ballrace cups make sure they
are driven in squarely and that they are pressed
well home,  Replace the steering stem and if any
difficulty is experienced in making the balls (of
which there are 20 top and 20 botlom —all $in.)
stay 1 position, the tracks should be heavily
smearcd with prease

Refit the dust cover and steering head yoke,
followed by the top sleeve nut. The latter may
now be tightened, until there 15 no trace of play
in the head.,  On the other hand, do not tighten
excessively.

Replace the steering damper rod, complete with
plates, from below and tighten the damper plate
sceurcly to the frime. The lower end of the steering
damper rod is slotled 1o take the fork link bolt,
and care must he taken to see that the rod is fitted
s that the link holt can slide through,

The fork spring should be carefully inspected.
Tf it is suspected of having become weak through
prolonged use over bad roads, or shows signs of
collapse, a new cne should be fitted. Attach the
spring to its bottom scroll, and replace the bottom
two fork links loosely in position, Kefit the top
scroll in position, draw the wiring to the headlamp
forward to its normal position, and assemble the
top fork links. Adjustment of the links should be
such that there is no side play present. The head-
lamp conneclions are shown in Fig, M43

Service Dept., (PRINTED IN ENGLAND)
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