GEARBOX
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MAINTENANCE ATTENTIONS

T might be claimed that the gearbox should be used but not heard,

”.h iil I'm be appreciated that if this desirable feature is to be main-

£7% that it will be necessary to remember its presence and regularly
little attention which it deserves.
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i« not practisﬂd as often as it should be. The fact that the box

a -
ins lubricant does not ensure that all the part i
when such precautions are neglected. parts are immune from

Check Nuts Periodically

During use we must also be prepared to guard against lost nuts d
., vibrati UH'I S]fr:}% :wa,sihers G:t lr:thﬁl locking devices are alimg: ﬁttr:fl
ore possible, but it is also worth w ile going over all i
:,hmﬂklzoﬂ ure they have not worked loose. : el

EXTERNAL ADJUSTMENTS

Gear Controls

Adjustments will usually be confined to the external fittings, and quite
smple tests will generally indicate any need for attention. The gear
sontrol on modern machines can hardly alter of its own accord, though
on older models it may be necessary to see that clamping bolts do not
work Joose. The moving parts of all controls also need lubrication, and
raseline or a fairly stiff grease is often preferable to oil for this purpose.
It is not wise to use too much, because this will collect mud and grit,
besides tending to get on to one’s clothes. Do not forget the spindles
round which the various levers work, nor the little swivels which connect
the ends of the control rods to the levers. All these points musb also be
watched for wear, because as soon as any appreciable play develops, the
novement which the controls should impart to the dog clutches inside
the box will be lessened, and if the dogs are not pulled into full engage-
ment, there will naturally be a tendency for them to glip out again.

When adjusting or fitting Chains

It is chiefly when the gearbox has to be moved in order to adjust the
front; chain that the gear control rod has to be altered in length. Assum-

ing that the box has been slid backwards the rod must be lengt.henelil.
Remove the gplit pin and washer and the swivel pin which connects the

gear control lever with its rod, and unscrew the coﬂl}etftiﬂn CRoaRg 0
tuns on the rod. If the gears are indexed internally it is easy to engage
middle gear before removing this pin, and then merely adjust the top
tonnection piece until its holes for the pin register correctly with ﬂf o
hole in the lever, so that the pin slides easily into position without any

being applied.

; . ’ - Ao ted, the pin must
be In earlier gears, where internal indexing 18 nﬂtﬁd;g;itiun. Move the
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94 y itral and move the lever towardy . .

e to net ; mj
other. Then gﬂ;:ft{‘; correct the lever will mﬂ‘ﬂ?[ fJfEB Same (g d:?l&
1f the adjustm dogs commence to engage. It is not ne g

. : the . ; : Coagy
on each Slde, I;ij;rznd split pin until the correct setting has been f‘3“-1111&||r
to add the wa :

ed

3 tch Contrﬂl .
tmg; f:»; znntrnl also should be regularly checked and ojleq
The clute '

: wire inside its eapla .
. : lubricate the Buwc}en} insi cable, |
not easily Posslhég:fs fitted be sure that it is carefully greageq 5Efﬂr21%:

whenever & newh the cable, and very little attention will ﬁftBI'W&rdﬂ I

is paas;c; till%llleg handlebar lever must be kept free, and the security
necessary.

ionally. Where g wq
. hould also be checked occasiona _ rm g
1tstatﬁa§§$:§f; ut;ld at the gearbox end of the wire, the anchorage of the
%ﬁwflgi wire stop should always be frge to swivel. T]ns stop stud SCrewy
into the gearbox cover, but it is not intended that it should be Sereweq

up tight.

Adjus

Taking up Slack Cable

All Bowden cable wires are liable to stretch, and the clutch wire is
probably subjected to a greater strain than the other similar controls
commonly used on motor-cycles. The usual means of adjustment ar
provided, and it is better to rely upon the stop screw than to reset the
worm lever on the worm, or to adjust the screw in the so-called direct-pull
type of operating lever. Tt is always advisable that the lever should he
as nearly vertical as possible when it takes the load of the clutch spring.
Wlthft direct-pull lever the adjusting serew should also be exactly in
line with the clutch rod for best results and not pushing at an angle.

WEAR IN THE CLUTCH

our attention to the weari arts. First of all
co , earing parts.
thgfl)gl;:' cluitf :h Everyune., Wwill recognise that sooner or later the very
As thi hlng € clutch wil] result in the friction inserts wearing dﬂE_-
: down nearer to the box, the
ass :
the cluteh Eun e E‘;:Ugh bhe axle will hecome relatively too long, and
thod the clutch eing . PoSSibly have to b lengthened slightly t
that the ion tlﬁlg g%mt:ﬁnteq from éngaging properly. This means
wmt:ﬁi;hﬁhclutch will be;ﬂpr::%]?; "prings will be less effective unti
Owevep -
p a 4 hmBErtﬂﬁdo not wear so low as
ain / ey are into con
before ¢4 ﬂlippiateeluﬂg: on either o di tted to come into ¢

Fig.
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Fig. 3.—REMOVING THE GEARBOX COVER, AND PARTING THE OILPROOF JoisT WasHER,

Fitting new Inserts

New inserts can be fitted to the plates. Sometimes corks are used
and sometimes an asbestos fibre composition, of which, perhaps, the best
known is Ferodo. Corks can be fitted fairly easily by hand, especially if
they are first soaked in hot water. Then, when dry, lay the plate flat
on & large sheet of glass paper and rub gently up and down to obtain a
perfectly even surface. Ferodo or similar inserts can also be fitted by
hand, but they require flattening out afterwards to secure them, and it is
Lot easy to ensure a good flat face by hammering them out one by ome.
The gearbox makers have special presses for this work, and it is best to
%nd the plates to them whenever it is possible, even if it means keeping

4 Spare set of plates on hand.

HOW TO DISMANTLE THE CLUTCH Wt
tructions for dismantli clutches are given in the bookie
gfﬁvjded free to all owners by}ﬂ% Sturmey-Archer Gears, Ltd., and these
“tails are copied below.

Single-spring (1
: g Clutches 173, If a special spanner

' unscrew the clutch end cap, C.S. :
1 not, available yge g. ?:t:nfm; and a punch for D e e d%:erlalt{;gna
"eht-hand thread, and must be unscrewed in an anti-clookwise '
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: t is then exposed, and sh
e Fll{ﬁh&“ it also has a right-hand thread, Remove c]ucgcﬁ::;;iﬁeﬂnflﬁ
7 and then the spring cup. T_he plates can now be with :%- i
b0 eptularly the direction in which the dished cappey T LAIWE,
as they vary, and it is essentia] that the POFuons: of

found originally. With thege points

97

I
face,

ey ere
ol be 20
may be removed in order to obtain additional spri ton s
he end cap is screwed up thuroughly tight, o
Hu!ﬁ_spn'ng Clutches

The SiX SCIEWS _which hold th_a clutch springs should be unscrewed
irt, afterwards lifting out the springs and spring boxes. The spring box
ste and the other clutch plates are then lifted apart, as deseribed for
ito central spring clutches. No adjustment of the spring tension is

vided, but extra st;ong Springs are available in case of need. We
4 not recommend fitting these unless absolutely essential, as they are
ilined to make the clutch more difficult to release.

Shock-absorber Clutches

The cluteh portion can be dismantled as described for the plain type.
The shock absorber may present some difficulty, as the screws holding
the parts together are burred over, to prevent the lock nuts from working
bose, After the four secrews have been removed, the driver can be
nithidrawn, and the rubbers taken out of the slots in the body of the
drocket. The positions of the rubbers should be carefully noted. The
“lid rubbers are fitted in the driving side, and those with the small hole
@ the opposite side. To dismantle the bearing on the central spring
106, remove the split ring and the washer behind it. The sprocket can
% be taken off the centre. To remove the sprocket from the bearing
P multi-spring type, it is necessary to unscrew the six nuts on the
s aiﬂpnng studs. The small plate and the sprocket can then be 1‘31;
fatneg The sprocket bearing in the clutches is composed of loose %-1]::112 d
¥ith gm&;?llﬂ and rollers placed alternately. These should be assem

"Hl; Cllltﬂh Drum Slots Tt
the Our ﬂlﬂtﬂh 18 ﬁame: or if vou engage it Eﬂddﬂnly ’ F ou ma
‘hﬂt&?m‘ of the clutch frictiug plates to wear grooves in th:r :111?1 ]ﬁ
Mateg B]iﬁ.m Which they slide. These grooves will then prever
Eﬁ%a the :iﬂ :ﬁﬂy and freely as they shuuld;m

¢ . Sutch, and causing the re-engagem
g Ei’:eh Sticks out, suspect this cause. gThuﬂ grooves ﬂ?ﬂ?ﬁ fl 1?:,1;.;;&%'1’;

#ouly a temporary relief, because the tongues will n

ﬁ-_*
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1ach allowed will cause the same wear to ocour g, .
snugly and tllei_gicﬁf}, also burr up the edges of the tongues nng:;::
fairly soon. S0 cause more expense.

plates in this way and

is Stiff to Operate S

i Ellzllt:;ffness develop in releasing the clutch, it is firsh neceggy,,

Sh{t are none of the strands of the control wire have brokey g
to make 8 tv. In the case of the worm and nut type of control, exam,
become 1‘11: hiea ds on both parts for wear, and adjust the lever on t,
the Wﬂtr::] s that ibis nearly vertical when commencing to releg,
:]'II%HSI&ES shortening the wire if necessary to suit, and make sure thy
the clutchj rod inside the axle has not worn short.

Examine for Endplay ]

There is one gear fault that will make the clutch difficult to withdray
namely, a floating movement of the axle from end to end of the box
Since the clutch is secured to the end of the axle, this movement has tg
be taken up before it is possible to start separating the cluteh plates,
This limits the movement of the cluteh rod, which is available for releasin
the clutch, and may make it impossible to obtain a perfectly free clutch,
The reasons for this end movement are explained under the heading
“ Wear of the Gear Parts.”

WEAR OF THE GEAR PARTS
How to avoid Premature Wear

It is better not to wait for some tendency of one of the gears to slip
out of mesh to warn one that the gears are in need of attention. The
heaviest load is applied by the weight of the clutch plus the pull of the

fvhamshéal ;;1 ligeslzm'mshaft. h’l‘hm' shaft passes right through the main gear
urmey-Are 2 :
between these two Py er gear bﬂ‘;iea, and a long plain bea.rmg QCOours

e arts. This bearing needs adequate lubrication, and
1t is one of the most vulnerable parts to suffer if 13:1& machine is laid up

for any long period. If this ha : =
road again, inject two or ppens, before taking the model on t

: three teaspoonfuls of thin oi lean the
E‘;h;ﬁe ‘?‘1"]’3" on the clutch side with tP];]a engine rur;hn?.ngh::gn é If this
cant m:'lmmpengtmte along the oil grooves on the axle, the thicker lubri-
once allowed o | o, O £eneral use will follow later, but if the bearing &
its way alon ecTahme dry, the ordinary grease in the box will not Wor
everything gd ¢ only remedy then is to com letely dismantl®
£ and smear the axle with grea before P bliig
Testing Main Bearing ;

When the axle wears thinner op

larger, you will be able to moye the ¢l s main goar-wheel boro WeeT

utch up and down to the extent of

= e
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THE STURMEY-ARCHER GEARBOX 09
e play allowed. B}lb in tl}is test it must also be re i
:]1119- Emiﬂ gear wheel is slack in its own bearings, tlﬁa rcei];;e;:uhﬂ:}fr?db: lllll;tel{fi

to this Fxtent over and a:buva the play existing in the plain bearin
The main gear-wheel bearings consist of a double cup and cone arran E-
ment, and the two cones on the gear wheel are renewable. Also a fgaw
thin adjusting Tﬂﬁhﬁrﬂ are US.Bfi between them, so that if the beari
qurfaces remain In _gocrd condition, you can remove these wawhersrﬁn;%
ot a time, 8O bringing the cones very slightly closer together o adjust
the bearing ezac?ly. This, of course, involves completely djsmant.lling
everything, and is ]
]_]r(}ba-bly a jﬂh t-he-
average amateur
will prefer to place
in Pmctic&l h&ﬂdﬂr
put it should never
be neglﬂﬂtﬂd, as it
ig likely to cause
more serious
trouble if allowed
to develop.

Result of Worn
Main Bearings
The up-and-
down movement of
the clutch is un-
likely to cause any
running  troubles
unleaa it is ex- Fig. 5—Txe KICK-STARTER PARTS, WITH THE PAWL WHIOH
cessive. If, how- _ . i vs mam Low GEar WHEEL JUST DISENGAGED FEOM
ever, it is due t0  TEE Cay, WHICH DEPRESSES IT WHEN THE R v
Eiﬂﬂhleﬁﬁ in the To Resr. THe LOWER U:;;M GOING BACE TOO FAR AND

main  gear-wheel  [prrivg THE PAWL INTO ENGAGEMENT AGAIN.

bearings, it will be T
accompanied by in-and-out movement on both sprockets. This d]i%u?;llll:s
movement of the high gear dogs, and is likely to cause some ?:e g’
In engaging top gear. It also allows the axle to slide to the same extent,

and this affects the middle gear and the clutch operation.

Endplay—Cause and Effect he axle a thrust

Between the main gear wheel and the splines o8 :le, and so cannot

Washep ; o, et mall in the a ]
ol i B eighlij:-eé the clutch spring whenever

tevolve round he axle. 1t takes the W .
he cluteh is helde nut? and it will in time wear thin. ﬂﬂeﬁaih?i{fphz él
her chance to move sideways, helping the middle g )
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i .o with the clutch withdrawal. Whilst the yg,. .
aﬁld Hég']la;!?t matnmfﬁ washer may be inserted between the ball b%?énlﬁ
:udyth 5 glui;ch nut in the gearbox cover. When the elutch nut is ﬂﬂreweﬁ

up again the ball bearing will be forced inwards a liftle and take up ty;,

_ There should be only a just-_ perceptible movement, by v
i?;tkngﬁird against over-adjustment, which would cause overload of *ﬁhz
main gear-wheel bearings. This is harmful, of course.

Carefully Examine ;

For the rest we can only test the shafts for straightness and look fo
wear by rounding of the various dog ulutches_.. Iig is to be understond
that the splines on both shafts are included in this .tffrm, s:md we alsg
include the splines along the internal bore of both sliding pinions, We
indicate below the dog clutches involved in the case of each gear, and
then we must describe how to dismantle the box for inspection.

Top Gear—Main gear wheel and outer dogs on axle sliding
pinion.
Middle Gear.—Inner splines on both sliding pinions and the
splines on both shafts.
~ Low Gear—Outer dogs on layshaft sliding pinion and slots in
kick-starter wheel.

In the case of any broken teeth, always suspect that the shafts may
be bent, and see that they are tested and proved straight before usi
them again. Also if teeth on only one wheel have broken, be very carefil
to examine the pinion which meshes with those teeth, and make quite
sure that it is safe to use it again before attempting to do so.

TO DISMANTLE THE BOX

First disconnect the clutch control wire. and if the wear control
} ]

'I:E:?tm ({hm ugh the gearbox cover, disconnect the ﬂnntrfl rod at its
plat: an'j:h Then remove the cover nuts and gently pull off the cover
0 lose these.  Aj. P18 Washers over each cover stud, so be careful not
the joint, or oil *:-pritf]"]ldtJh 10t use a screwdriver or anything similar to part
SRS b wanih 1;&1‘ ab this point when reassembled. If the plate
on the back of the L 1: removed by one or two light blows with a mallet
off the mainshaft (it i -starter crank. The low-gear pinion can be Pullﬂd
Plete layshaft and P{Eﬁﬁ:ﬂh fit over the splined end), and then the con
fone sliding pinion can be Liogether with the sliding gear plate and th°
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Fig. 6.—How [ » FITTED INTO POSITION
m‘”ﬂmg uﬁuﬁﬂn;ﬁr&mﬁ?ﬂm ﬁs%ﬁ%ﬁzﬁimﬁn BEING ENGAGED WITH

THE SL0TS IN THE OPERATING FORE.
. Now turn to the clutch, and dismantle according to instructions already
gwen. Toremove the clutch centre from the axle, insert two steel wedges
d it, between that part and the rear drive sprocket. A couple of
serewdrivers will do. Tap these in until wedged. Remove the nut and
1m1’:‘ washer from the axle. Then hold a piece of brass or hard wood
st the axle end, and give one or two sharp blows with a hammer.
e brass is merely to protect the serew thread. If th'ls does not loolsien
centre, tap in the wedges a little tighter and try again. You can then

(|
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o the locking plate on the rear-drive spyqq..
o Sl Eecﬂlljeltlr];gck nut. Pull off the sprocket, which i ke,

remov . ; 18 4
and unsﬂr_ﬂ“’:'l]lﬁlzpm_ 1 knock the main gear wheel into the ahell_Pu?E:
ﬁt.m-er !'m:-hﬁ g 1relaa-sB twenty balls 1 inch in diameter from eac}, s
d?ﬁg tli];fl }c?lp n the shell, 50 be careful not to lose these.

ot tne bad
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The Kick-starter Parts

. ine the ra :
a.]soflrhf E:EI; wheel on the layshaft. Then look at the nose of fj

- e ¢ axle. It will be best to remove the crank ang
E?Wl Eﬁtl};ﬁcﬁiﬂzﬁﬂe from the gearbox cover for examination, Ji
w'iflpthlen be possible to make sure _that the _pa,wl plunger anc_i Hpriw{ag are
working properly, and that the pin on which the pawl swivels is ng
broken. 1f any damage is revealed here, see also that the walls of the
kick-starter axle on each side of the pawl are not cracked. Also see that
the cam in the box cover depresses the pawl correctly when the kick-

starter axle is revolved in the cover.

Reassembling

Fit up the main gear wheel first after setting one row of balls in grease.
Set up the other row of balls on their cone, and slip this into position, not
forgetting the adjusting washers that go between the cones. Fix the
rear drive sprocket and tighten up its lock nut. Then test to see that the
main hea_rings are correctly adjusted and revolve freely but with no shake.
If there is shake you must remove one of the washers from between the
cones so that the cones can come closer together.

Now fit up the sliding gear fork. Then smear the axle with grease,

pass it through the main gear wheel (with : B
course) and assemble the cglutch. o ﬂ,lmﬂt eBueE Tl POSES,

Thﬁ la}?'shaft d s oy < . == :
plate and axle sliznin its sliding pinion, assembled with the sliding gea!

g pinion, are next fitted : by holding
the end : as one unit, and by
nthain of the layshaft in one hand and the rocking-shaft lever in the

and 'iiﬁlll iﬁntﬁieirﬁﬁiﬁ:?ﬂ to receive the sliding gearplate correctly:
Jow-gear pinion to push on thel:J ::TS? tglog“her' Thero is now only 7

wheel to add. Reass ] e mainshaft and the kick-starte!
cover, and these Bhnule:ln Eﬁ ;E:thk'ﬂtarter axle and crank to the bo¥

position without any straining.
Early Models—Important Note

One last o3,
external stop ;(g:gl;gg:‘:ﬁg the kick-starter. In older models &
Which depresses it. ~ This spriny sy L1 <00 the pawl passing the 6%
;md if it does the pawl Pring may give, if subject to much backfiring:
orwards, sometimeg bre: omes into action again and forces the crank
herefore keep a watchft!

tchet teeth inside the kick-starter wheel, whic} is



