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Atte~ntion of Riders!

The following changes have been made in the motorcycle design

l. Type IIM-11A distributor with automatic’ advance 'timer it
-replaced by type IIM-302 distinguished for longer service life o4
the automatic. advance timer. In connection with this, the platc§
with tither weights formerly enclosed in the spare parts is excluded ¥
Distributor FIM-302 differs from type IIM-11A by a new design of}
the automatic advance timer. The"method of its attachment to thel
distributor body, however, remained urichanged. As far as the body
construction and the performance characteristics are concerned, the.
automatic advance timer in ‘the new type IIM-302 does not
differ from that for type TTM-11A distributor described in the Ser-
vice Manual. i ] ' i

2. Instead of carburetters. K-38, the engine is now equipped with!
carburetters K-301 displaying a flat throftle and a. release spring
to compensate for wear of carburetter parts, remedying thereby
the throttle noise inherent to the K-38 carburetters. ? ;
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Simultaneously with introduction of the new carburetters K-301,
a_corresponding increase was made in the bores of air shutter ;md}

air-intake - conduits. ) _ : e

FUNCTION OF CARBURETTER K-301° .

Start-up of engine and idling. Gasoline from the gasoline cock

is delivered to the float chamber (Fig. 1) through pipe union /
pressed into cover 3. From the float chamber the gasoline via-fuel
filter 5 flows through passage a and idle adjustnient fuel passage 4
to the main jet atomizer, settling on the level of gasoline in the
float chamber., ‘ [ '

Since at starting of the eugine; the throttle valve is in lowet

Fig.'1. K-301 Carburelter Diagram.;
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" Work of carburetter at medium loads. As the throttle is raised,
more vacuum is formed above the atomizer. The main system is
brought in action. It consists of mam jet 8, atomizer 7-and metering
nieedle 5. (Big. 2),

Fig. 2. Carburetter K-301:

I’ - pipe union; 2-— depressor; 3 — [loat chamber cover; 4 — float with
5111}&—01’[ needle; 5 — throttle Valve needle; 6 — adapter; 7 — atomizer;
8§ — main jet; 9 — fuel filter; 10-— filter spring; 11 — filter plug; /2 -
atomizer ‘passage plug; /3 — main jet plug; 14 — idling jet, 16 — thxottle ;
valve screw; 16 — air flilter body; 17 — air [lilter gauze; /18 — idle adjust-
ment screw; 19 —. throttle neddle lock; 20 — throttle body; 2/ — throttle
expansion ‘spring; 22 — carburetter body 23 — throttle rise stop; 24 —
-carbuiretter cover: 25 — throttle control cable; 26 — locknut; 27 — control
cable armour thrust nipple; 28 — throttle spring; 29 — cheek a el
passage; & — idle adjustment fuel passage;..c — air passage of main
melering-out system; @ — idle adjustment air passage; e — idle adjust-
. ment atomizing orm(‘e

Outilow of fuel is limited by the circular slit between the call-
brated portion of the atomizer and the metering needle of the
throttle valve. :

When the engine is working at medium xocxd vacuum at the
alomizer is compensated. Iarua‘lh with air Ho\\mg to the atomizer
through passage ¢ which connects the atomizer hollow ~with the
suction conduit throat. :

Work of carburetter at full-foads. With hc throttle rdised com- .
pletely (the last quarter of its travel), the quality of fuel passing
through the atomizer is not limited b‘ the mctc ng needle and
depends on the throughput of the main jet.

Design of the carburetter is 'Huatzaml i Fio. 2.

ADJUSTMENT OF CARBURETTER K-301

In the course of motorcycle operation, the carburetters are
checked and adjusted for engine idling in low revolutions, accelera-
tion and for functioning of: carburetter controls.

Before proceeding with the adjustment of carburetters, start up
the engine and warm it up, because at adj 1t made on a cold
engine will be disturbed as soon as the engine is warmed up.
Adjustment. of idling in low revolutions is of a greal importance

for the engine performance.

Each carburetter i< adjusted independently. For adjusting the
left-hand carburetter K-301, proceed as [ollows:
— remove the cap fro.'“l. the sparls pluf of the right
— in the left carburetter slacken the locknut 26 of the ;
control cable armour thrust nipple 27 and screw in the nipple s0
as to provide for a gap between the cable armour and the nipple;

— slacken the iﬂd\nuh of throttle valve screw /5 ‘and idle
adjustment screw I8, tighten home the idle adjustment screw:
Using throttle valve screw 75, set the minimum steady revolutions
for the engine; '

— while turning idle adjustment screw f8 out, set maximum
speed for the engine with the throttle valve screw in the given posi
tion;

— releasing gradually throttle valve screw 15, set the minimum
steady revolutions.

Having completcd the adjustment, tighten up the locknuts on the
screws, cut off the left cylinder and proceed to adjust the right
carburetter in the same manner.. /

The carburetters should ensure for the same speed of the engine
when idling on either cylinder (leit or right). The carburetters are

checked aftar their 1d]u4ment on a warm engine, For this job; cid
off al‘[“'naﬁvely the right, then the left cylinder by removing the
cap from the respective spark plug. Determine by car any variation
in speed as. each cylinder is \"or}\'ng alone. If the' engine speed;
when runnirig on right or left cylinder, is found different, readjust

. the carburetters by turning the throftle valve screws in or out till

uniform speeds are obtained in both cylinders. After that tighten
up the locknuts of the throttle valve screws.




‘sions

When adjusting Tor idle running see that the idle adjustment
screws are not turned in to the limit and never drive the motorcycle
if the idle adjustment screws on carburetters are tightened to the
stop. . : ;

Synchronized operation of both cylinders, with the engine run-
ning in different duties, is attained when the throttle valves in the

left and right carburetlers are raised simultaneously. Nen-synchro-

nized operation, even with well adjusted carburetters, will cause
everheating and quick wearing of parts in one of the engine cylin-

ders. To attain the synchronized operation, use the throttle control:

twistgrip to set the engine revolutions corresponding to the tra-
velling speed of 30—40 km/hr in IV gear, and by removing alter-
natively the caps Irom spark plugs of either cylinder, determine
by ear any variation in the engine revolutions. ;

IT for the reason of inexperience the engine revolutions corres-

- ponding to the respective travelling speed of the motorcycle cannot,
be determined by ear, make. use of the speedometer readings.

In such a case, arrange the motorcycle up on a stand, engage IV
gear, run the engine working on one cylinder at revolutions equi-
valent to about 30—40 km/hr on the speedometer. Thus cutting off
alternatively the right and left cylinder, follow the readings on the
specdometer. If the engine running on the right or on the left
cylinder proves different, readjust the carburetters to attain a

- sytichronized operation.

The latier readjustment consists in making the throttle control
cable armours either shorter or longer by turning the control cable
armour thrust nipple in or out. After completing this adjustment,
safety the cable armour thrust nipple in place. With the throttle

valve down all the way there should be a clearance from 2 to 3 mm
between the throttle centrol cable armours and their thrust nipples, -

approximately the same for both carburetters.

: The engine performance in the range of medium loads depends
on the position of needle in the throttle, consequently, the aim of

this adjustment is to set the needle in correct position in each car-
buretter. If the mixture is too rich due to wearing of atomizer, or
if it becomes necessary to increase the engine power at the expense
of higher fuel consumption, the carburetters are-readjusted by chan-
ging the needle position. A

The throttle needle has six notches or divisions for 'setting it in

the lock. When the needle lock is set in lower divisions, the com-
bustible mixture is enriched and if the lock is set in upper- divi-
i it becomes lean.

Te check for correct adjustment ol carburetters on _an engine
operating at medium loads, increase abruptly the engine speed by
turning -the throttle control ‘twistgrip. If backfiring is noticed in

the carburetter, enrich the mixture by raising the needles for one
- or two divisions. If there is no backfire, but the transfer from one
working range to another is tco slow, it ‘means that ‘gh,e mixture .

is too rich and the needle must he lowered. £

- the functioning of carburetters. If due to negligence in overhauling- 1

‘ranges. Therefore, during any repairs of the motorcycle involving

- calibrated holes of the carburetters.

With a certain experience the quality of combustible mixture
miay be judged by the colour of the spark plug insulator and centre
clectrode. For this check-up, select an even section of a road, about
from 1.5 to 2 km long, engage I1I gear and ride through this stretch
at a speed from 45 to 50.km/hr. At the end of the run stop the
engine by switching off the ignition and simultaneously release the
clutch. Then bring the motorcycle to a halt, screw the spark plugs
out and examine them. A black carbon deposit indicates that the
mixture is too rich, which is remedied by lowering the throttle
needles. If the colour is light yellow, sandy or whitish, it means
that the mixture is too lean and the throttle needles must be raised.
When the combustible mixture is of the corréct proportion, the
colour on the spark plug electrodes and insulators will be brown.

Condition of the throttle control twistgrip cable armours affects

the cable armours get stretched out, the carburetters will not ensure
the synchronized operation of engine cylinders in all working

the removal of throttle control cables, take all precautions not to
stretch or damage the cable arniours in any way.

CARBURETTER MAINTENANCE

For regular maintenance of the carburetters in the course of
motorcycle operation clean and wash all parts, fuel and air pas-
sages after every 2,000 km. In washing the parts and passages, use
clean gasoline, but if thesgum residues are abundant, make use of
thinner for nitrodyes. After that blow through the washed parts
and passages with compressed air.

Never use wire or other metal tools for cleaning the jets or

If the motorcycle is used daily, pay due attention to condition
of the tarburetters. Whenever noticing even the slightest leak- of
fuel, tighten immediately the respective bolts, plugs, nuts, and
change gaskets if necessary. b

Gasoline leaks through the carburetter air filter usually point
to lack of tightness in the float chamber shut-off valve or in the
gasoline cock (if leaks are evident with the gasoline cock closed).
In these cases grind the float needle to the float chamber pipe
union or grind the distributing slide-valve to the gasoline cock
body, but under no circuthstances plug up the carburetter “aii
filter.
It is also important to wash systematically the fuel filter amd
blow it through with compressed air. e

Do not unscrew the main jet without a reason, because its -
gasket may get damaged. .If the jet gets filthy, undo plugs I
and 11, then blow the jet with compressed .air through the passag
from the plug /3. end. ‘ ’
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To disassemble the Throtﬂe dise ‘#E Dot trom the checlk,
plying a certain effort to overco ‘pang, 0 force of the
sring’ which simultaneously serves as-a retoiner p.o enting spofi
neous separation of body and cheek at the titie, when the throttle
being taken out from. the carburetter. body. s - not ad\nsab}e

remove the spring out ‘of the throttle body.

le: tip arc set in respective recesses in the throttle body: Here

31c,e Fit the throttle in the carburetter body with
) facing thp mlet branch ;

i the. carburetter mdy slot e

Vneshtorgizdat, . Order No. 1720C0
Tum, Ne 3. 3akaz Me 6379

Rea mible the throttle after the throttle needle. and the control :

in some effort must be apphcd to . overcome the »c."!)ansmnm

MOTORCYCLE “YPAN-2”
model M-63

SERVICE MANUAL

V/0 «AVTOEXPORT »
USSR MOSCOwW




* The motorcycle “¥Ypan-2” equipped
with a side-car is a heavy duty touring
model. It is powered with an overhead
valve engine and is distinguished for its
ligh roadability, riding comfort and
long service life. g

The reliability and longevity of the
motorcycle operation, however, will de-
pend. to a great extent on the riding
conditions. A satisfactory and long-life
service can be anticipated only if the
motorcycle is properly maintained, regu-
larly serviced and its mechanisms are
adjusted in due time. i

Unless absolutely necessary, do not
dismantle the machine or take apart its
component units, as this may impair the
normal interaction of its parts, cause
premature wear or even result in a
breakdown.

Before taking the machine on the road
it is strongly advised that the present
Service Manual is diligently studied,

Due to constant imrovements being
introduced in the manufacturing of the
“Ypas-2” motorcycle — some later chan-
ges in the construction may not be
reflected in the present Manual.

WARNING

~In the course of the first 2000 km the parts of all mechanisms
in the motorcycle are being bedded-in. During this period do not

_overstrain the engine and race the machine above travelling

speeds specified in section “Running-in”. To restrict the motor-
cycle speed during the running-in period special speed limiters
are installed on the carburetter covers, which shorten to-the first
notch alter 1000 km and to the second notch (or remove the limi-
ters) after 2000 km. ] !

It is a bad practice to shorten or remove the limiters prior fo
the specified periods.

Fig. 1. Motorcycle Ural-2 (general view)

P
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I. TECHNICAL DATA

 Maximum speed of motorcycle‘with side-car, km/hr

Reference consumption of gasoline per 100 km, litres .

Eneine i

Displacement, cu. em. . . . .
‘Cylinder bore, mm . . . . . .
Piston stroke, mm .

‘Compression ratio . . . . . . :
Rated power, hp. . . . . . ..

Rated speed, r. p. m. . . . .
Rated torque, kgm !
Lubricating SySEEME

100 -
5.8
four-stroke, over-
head valves, oppo-
sed twin
649 -

4800—5200
4.5

. . combined: from gear

Holding capacity of fuel tank, litres . . . . . . . . .. .

Carburetters .

Fuel
Ignition g !
Power transmission . .

Gear ratjos:

I gear
Tiigear i Gaie b il
Pl medr i U
[Nigears . o . {

Oil priming capacities, litres:
engine crankcase
gearbox . :
final drive casing . . . . .
front Forlest i ol N B
At eleaneEleat ) i
hydraulic shock absorber . .

Rear wheel suspension . . . .

Erent fork s f0 s e o O y

Wheels . . .

............

pump and splash
20 minimum
type K-38 on each
cylinder
A-72
battery, 6V
two-disc clutch,
four-speed gearbox,
propeller shaft and
bevel-geared  final
drive

6.65
0.56
.89 -
.01

— et

L
1
1:
1:

1
2
0.105

. swinging-type = with

hydraulic spring

shock-absorbers

telescopic, spring-

loaded, with hyd-

raulic shock-absor-
bers *

interchangeable,

fitted with 3.75—

197 (95—484 mm)
tyres

Sifles e s BT R Tl .. passenger-type with
cushioned body and

lever suspension of

wheel

Overall dimensions of motorcycle with sidecar as per Specifi-

cations, mm

oot il G SR el DA S LM N i 2420
Widitls o s AL 1570
heighl(to qonifion ey el i il e s e 1100
weelbase file s o R e S 1450
SPear S e e R R G s i e 1100
ground clearance e SNSRI S 150
Dry weight of motorcycle with side-car, kg . . 320

Load-carrying capacity (three passengers and luggage), kg . . 255 (maximum)

Note. The reference consumption of gasoline is determined in summer-
time on a motorcycle which is in good riding order - and is used. for regular ser-
vice (i. e. after the running-in), tested under full load while travelling on
a horizontal flat asphalt highway at a constant speed from 50 to 60 km/hr in
IV gear, without any stop-overs and/or start-ups.

The reference consumption of gasoline is an indicator for the riding qualities
of the motoreycle, and it cannot serve as the rate of fuel consumption in actual
running.

The rate of fuel consumption under running conditions .is not estimated
by the Manufacturing Works, since this depends on the prevailing riding condi-
tions, sush as the condition of roads, climatic service conditions, range of fra-
velling speeds, and the driving efficiency of the riders.
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II. CONTROLS

Twistgrip 5 (Fig. 2) located on the right-hand portion of the
handlebar is used to control the carburetter throttles. By twisting
the grip towards you.the carburetter throttles are raised thereby
increasing the engine speed and power. The same .portion -of
the handlebar accommodates lever 4 which actuates the front
wheel brake. '

Clutch lever 12 fitted on the left-hand portion of the handlebar
is used to disengage the engine from the gearbox. Turn-knob 71
used to switch from far-reaching to “bright” light and vice ver-
sa and horn button 10 are also fitted there.

Master switch 7 operated by the ignition key, and speedome-

ter 2 incorporating an odometer are arranged in the headlamp. -

 The master switch has the following positions:

1) with the key pulled out and the master switch in midway
position all instruments are cut off (day-time parking);

9) with the key pulled out and master switch turned to the
right the tail lamp, sidecar lamps and headlamp “dim” bulb are
“on” (night-time parking);

3) with the key pushed in to the limit and the master switch
in midway position, ignition is “on”, horn will sound if button is
depressed (day-time driving):

Note Wilh the engine at rest and the key pushed in to the limit, pilet
light is on, while with the engine running at accelerated speed it goes out.

 4) with the key pushed in to the limit and the master switch
turned to the left, ignition, fail lamp, speedometer dial lamp and
side-car lamps are on and, depending on the position of turn-
knob 71, either far-reaching light (driving in the country at night)
or “bright” light (driving at night on poorly lighted streets) is
“on”, horn will sound if button is depressed; :

5) with the key pushed in to the limit and the master switch
turned to the right, ignition, tail lamp, speedometer dial lamp;
side-car lamps and head lamp “dim” bulb are “on” (driving at
night through well lighted streets), horn will sound if butten is

. depressed.

Pedal 9 operated by the left foot serves for changing gears.
To shift from high to lower gears, press on the pedal iront shoul-
der, whereas to shift from low tc higher gears — press on its rear
shoulder. The neutral position is between the I and II gears and

6

4

£

0

-reaching and

; & — throttle control twistgrip; 6 — re-

; 10 — horn button; 11 — far

hange foot pedal

4 — front brake lever
12 — clutch lever

i3

arter; 9 — gear ¢

«bright» lights turn-knob;

5

Fig. 2.%Coutrols and Instruments:
er tightening bol

2 — speedometer; 3 — steering datp
hand lever; 8 — kick st

7 — gear change

1 — master switch;
ar brake pedal;
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is set by hand-operated gear change lever 7 which is located on
the right-hand side of the gearbox. '
Rear brake pedal 6 located under the right foot toe serves for

~applying the rear wheel brake. Kick starter 8 is used to start up

the engine.. When depressed, the kick starter transmits the motion
to the engine crank mechanism through a step-up gear. The kick
starter is returned to initial position by force of a spring that is
mounted inside the gearhox. : '

Steering damper -tightening boll 3 is installed in the middle

~of the handlebar. By turning the bolt clockwise the damper spring

washer and friction washers are tightened, restricting the turn-
ing of the steering column. This is usually practiced, whenever it
becomes necessary to drive fast over bad roads and when a greater
effort is required to hold .the handlebar in position.

The air control lever is fitted on the air conduit tube which is
on the left-hand side of the gearbox. While turning it to the left
and up, the air suction passage gets closed.

I1l. PREPARING NEW MOTORCYCLE FOR USE

Each motorcycle is tested and adjusted at the Manufacturing
Works. It is then subject to preservation treatment and boxed i
necessary. :

To prepare a new machine for the road, proceed as follows:

1. Remove carefully the preservative grease from all outside
parts. Never attempt to ride a motorcycle with the preservative
grease on as it will be burnt to exhaust pipes and silencers. Use
cotton waste moistened in gasoline, kerosene or acetone to remo-
ve the preservative grease.

2. Unscrew the spark plugs, wash them in gasoline; by dep-
ressing the kick starter several times blow the cylinders through .
the spark plug holes; reinstall the spark plugs.

3. Charge the storage battery, mount it in place and connect
it to the circuit (with negative wire grounded). :

Before charging the battery, do not overlook to open the vent
holes in cover plugs either by puliing the rubber gags out or pierc-
ing through the films closing the vent holes. :

4. Prime gasoline into the tank.

5. Check oil in #he air cleaner.

6. Check oil leve] in the crankcase, gearbox and final drive

- casing. Top up to correct level if necessary.

- Note Units of the motorcycle are primed with oils depending on the
season of the year when the manufactured machine is shipped from the Works.
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IV. DRIVING TECHNIQUE

s e e

o s

' PRELIMINARIES FOR RIDING

A thorough check-up of the machine before taking it out on the
road is an assurance for trouble-free and reliable performance of
the motorcycle. . : - i

Belore each trip attend to all the requirements of Daily Mainte-
nance as outlined in the present Service Manual. When priming
the motorcycle with fuel and oil, take all precautions to keep things
clean. Prime the gasoline only with the tank filter in place, other-
wise use a funnel equipped with a strainer. During rain or snow
it is advisable to do the priming jobs in a place protected against
weather. Gasoline level in the fully primed tank should be by 10
or 15 mm below the lower edge of the tank filler. Bé careful not
to overfill the tank.

The oil level in the ergine ‘crankcase should be. not higher

‘than the top and not lower than the bottom mark on the dipstick,
- with the filler plug unscrewed. In gearbox the oil should be level

with the lower threads in the hole, whereas in the final drive cas-

lace,

ing it should be at a level of 25 mm from the plug bearing sur-

STARTING THE ENGINE

Before starting the engine attend to the following:
~a) check neutral position of the gear change hand lever (by
pressing on the kick starter the propeller shaft should not revolve;
motorcycle should roll freely forward and backward from a push);
b) open gasoline cock (see Fig. 8) by setting its handle in
left-hand position opposite letter “O” (Open); :
~¢) push in the carburetter depressors and see that the fuel is
running from the tank and filling up the float chambers; =
d} in cold weather or with the engine cold close partly the air
cleaner shutter, whereas in warm weather or with the engine hot,
this is not necessary as the enrichment of mixture is usually un-
warranted; : _
-e) twist the carburetter throttle control twistgrip towards you
and depress the kick starter-several times; B I
f) move aside the lid and push the ignition key to the limit
{here the pilot light will go on if the ignition system is intact);
g) forcibly, but without an impact, depress the kick starter.

10

Once the engine is started, do not allow it to run at high revo-
lutions, because this is liable to cause abnormal wearing of parts
and may lead to seizure of piston pin and pistons in the cylinders,
since a cold oil runs with difficulty through the oil ducts and will
not lubricate sufficiently the friction parts. Make it a practice to
warm up the engine for 20—40 sec at low speed, increasing gra-
dually the engine speed by turning the -throttle control twistgrip.
In case the air cleaner shutter happens to be shut, open it after
the engine is warmed up. .

A correctly adjusted engine should run steady at low speed
with the throttle control twistgrip fully closed. Sfart driving the
motorcycle only after warming up the engine, viz. with the engine
running steady in low revolutfions. :

DRIVING PROCEDURE

To move the motorcycle from rest, shift only to I gear. To do
this, depress fully the clutch lever, then press your foot on the front
shoulder of the gear change foot pedal. By turning the carburet-
ter throttle control twistgrip towards you increase the engine
speed, releasing simultaneously the clutch lever. The motorcycle
will start moving slowly.

Do not race the engine with the clutch released, but keep the
speed of revolution such as to prevent engine stalling at the mo-
ment the clutch is engaged. Avoid releasing the clutch lever sud-
denly, because the engine is liable fo stall or the motoreycle will -
start moving in jerks. When shifting to T gear do not use force
or knock with your foot on the gear change pedal front shoulder.

After the motorcycle has picked up a speed of 12—15 km/hr,
shift to Il gear by depressing the clutch lever. Simultaneously
with this decrease the engine speed by turning in the throttle con-
trol twistgrip and press quickly on the rear shoulder of the gear
change foot pedal. Then release smoothly the clutch lever and
increase the engine speed.

When the travelling speed reaches 20—30 km/hr, shift in the
same manner to III gear and at a speed of 40—45 km/hr — to IV
gear. Alter that the travelling speed is regulated by the position
of carburetter, throttle valves by means of the throttle control
twistgrip. ' .

Do not travel in Il and IV gears at speeds below the recom-
mended. When travelling at iower speeds, use III or even II gear,
keeping, however, within the above mentioned speed ranges. At
the same time, it is not advisable to use I and 1I gear for any
length of time, unless this is necessary due to road conditions,
because in such a case the engine develops high revolutions, while
its cooling facilities are handicapped, thereby leading to faster
wearing of parts. Besides this, there is quite an increase in fuel
consumption when the motorcyéle is driven in low gears.

1




The gear change hand lever is used when starting the motor-
cycle from rest, in changing gears, at stopping and when applying
the brakes. In city traffic, when it becomes necessary to change
gears very often, it is a bad practice.to change the speed of tra-
vel by slipping of clutch, because this will ruin the clutch discs.

To change from high to lower gear, reduce the engine speed.
As soon as the motorcycle travelling speed has diminished, release
the clutch by depressing the clutch lever. Then shift to lower gear
by pressing on the gear change foot pedal front shoulder, engage
the clutch and increase the engine speed.

For a quick reduction of travelling speed it will be necessary to

apply brakes. There are three ways for braking the motorcycle, - -

i. e. apply the brakes, braking action of the engine, and both,
using the engine and brakes together.

The first method may be applied when the motorcycle must be
stopped quickly, provided there is proper tyre grip on the road.
To apply the brakes, first release the clutch with simultaneous dec-
rease of engine speed and smoothly press on the rear brake pedal
and the front brake lever. Application of two brakes simultaneous-
ly is more favourable for the motorcycle stability, although either
of the brakes may be applied independently.

For engine braking reduce the engine speed, but leave the
clutch engaged. As soon as the travelling speed comes down to
12—15 km/hr, release the clutch in order to keep the engine run-
ning and, if feasible, apply brakes to stop the motorcycle. The bra-
king action of the engine is usually used on extended downgrades
or on flat section of the road. when it becomes necessary to re-
duce the travelling speed a little on a slippery ground.

To brake the motorcycle by combined action of the engine and
the brakes, reduce the fuel feed without disengaging the clutch,
then apply smoothly the iront brake lever and the rear brake pe-
dal. In this case, however, do not brake fully the front wheel, as
this may stall the engine or even derange the parts in power
transmission. ]

The combined braking is usually exercised in riding down a
steep slope or in travelling on a slippery terrain: to prevent skid-
ding. Be careful in braking, because of the danger. of skidding or
overturning of the motorcycle if the braking action is too sudden,
This is especially true in winter and on wet roads.

When riding upgrade keep a good account of your actions and

speed of the motorcycle to avert a forced stopping. Before coming

" to a long and steep upgrade gather sufficient momentum for the
motorcycle to get across the whole of it or at least of its greater
part in high gear. If, while climbing upgrade, the motorcycle
speed diminishes noticeably, change to lower gear. Here it is not
advisable to release the clutch and try to surmount the hill by in-
creasing the engine speed with the clutch slipping, as this method
will only cause premature wearing of clutch parts.

_If the upgrade cannot be approached with sufficient travel-
ling speed for the motorcycle to climh over, shift immediately
to IT or I gear and keep it to the end of the climb. Should the
engine stall on the upgrade, start up the engine while keeping
the motorcycle standing with the front brake lever depressed shift
to I gear, releasing at the same time the front brake lever and
the clutch lever.

When dry friable sand or loose snow are encountered on the
way, shift to IT or I gear and cross the area at high speed main-
taining it constant and riding in a straight line as much as pos-
sible. While crossing the sand do not turn the handlebar sharply,
release the clutch shift gears mor pick the engine speed up sud-
-denlly. These may cause the rear wheel to slip or halt the motor-
cycle.
~ Same applies to driving in thick and sticky mud, if some mud
is clogged under the fenders making it difficilt for the wheels to
turn, stop the motorcycle and remove the mud using tyre irons
-or a stick.

R_emember. that in steering the motorcycle to the left and to
the right it displays an _unequal stability. When turned to the
right, i. e. towards the sidecar, the motorcycle looses more of its
?tfatblllty and can overturn more easily than when steered to the
el

Bear also in mind that each travelling speed has its respective
maximum turning angle of the handlebar. The latter is reduced
with increase of the travelling speed. The handlebar should be
tgrgted smoothly, without jerks especially when steering to the
right. ;

Exercise particular care on the road with poor visibili -
valent (at night, in foggy weather, elc.). Ll
_In summer time pay due attention to the temperature of en-
gine, power transmission and running gear parts. The engine tem-
perature ‘may be considered normal if the temperature of the
cylinder heads is within 180—220°C, with o signs of hot-head
ignition noticed. . :

The symptoms of a normal performance of the engine consti-
tute an easy acceleration of the motorcycle and noiseless work
of the crank mechanism. On the other hand, the symptoms of
engine overheating are evident from the engine running in hot-
head ignition, loss of power, resulting in motorcycle failure to pick
:Jp the speed, and sharp metallic knocks in the crank mecha-
1ism. ; :

When detecting the cause of engine knocks single out the

knocks caused by overheating -and knocks due to early ignition.

Knocks that take place due to early ignition are audible as a rule, =

simultaneously in both cylinders, whereas the knocks caused by
overheating occur first in the left-hand cylinder. This is explained
by the faqt that the temperature in the left cylinder (when the
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motorcycle is used with a side-car) is always higher by 20—30° C
than in the right cylinder. : 5

Normal temperature of oil in the engine crankcase should be
from 80 o 100° C. Never attempt to drive on continually with the
oil temperature higher than 100° C. In this connections remember
that riding a motorcycle with an overheated engine for any length
of time may lead to derangement of parts and even cause a break-
down.

To prevent overheating, the rider should choose even sections
of the road, allowing the motocycle to run without overloading
the engine. » ‘

To cool off the overheated engine it is best to stop the travel,
cut off the engine and let it cool off. Never attempt to cool the
engine with water, as this will ruin the cylinders or the cylinder
heads.

To stop an overheated engine, park the motorcycle at a spot
where the air circulation is most favourable, reduce the engine
speed to the minimum, and without switching off the ignition
close fully the air conduit shutter. The engine will stall without
any knocks or backfire. After this switch the ignition off.

It is not advisable to stop the overheated engine by switching
off the ignition, as an overheated engine usually continues to run
with the ignition off due to the working mixture being ignited
from the red-hot spark plugs, valves and cylinder heads. More-
over, backfiring is possible, as well as some damage to parts in
the crank mechanism.

‘It is harmful for the motorcycle engine, as well as for the
power transmission, to run an overloaded engine at low speed. Do
not run the engine at high revolutions with the clutch released.
Maintain the speed so that the engine is not stalled when the
clutch is smoothly released. Once the engine is stopped, close the
gasoline cock.

Take all precautions to prevent water entering the gasoline
tank, engine crankcase, gearbox or the final drive casing. Keep
dirt away from the breather pipe Clean regularly all assemblies
.of the motorcycle, paying special attention to electrical equipment
and instruments, and engine cylinder cooling fins.

In summer time the tyres require special care. Keep them in-
flated to pressures specified in the Service Manual. Underinfla-

tion leads to overheating of tyres .and curtails their service life. . .

Make it a rule to wash the motorcycle after every trip. The
best way to clean the engine and gearbox is to use a hairbrush
soaked in kerosene. Wash the chrome-plated details with water

~using a soft piece of cloth and sponge, then wipe drv with cotton
“waste or chamois skin. Polish the chromeplated details after dry-
“ing with. a chamois skin.

. Wash the engine from a water hose only after it is completely
- cooled off. In so doing,.avoid high water pressure, do- not direct

o

the water spr :

an?d“cztrei;usptltay on the generator, relay; headlamp, air cleaner,
Wty t're ers, as moisture penetrating inside the units may
S rusting or derangel‘n@nts which are difficult to remedy. Do
0 nortl\»-set meﬂmo’[orcycle into the water for washing purpose and

) op the engine while fording, if the water | i

. _ ' vhil o e water level is above
the exhaust pipes and the silencer openings. i

RUNNING-IN

Correct running-in o ' 1 i
e nning-in of the new motorcycle will prolong its ser-
The running-in period is divided i j i
» g into two stages: fir lage —
if;gnthoe t;JUIOQO k;n and the second — from IOBO ?§%206§)Stliiia%ur
B nning-in period ke ing speed withi ’
hmth; stipulate% . %able I‘xcep the travelling speed within the
e speeds re iding the mix i i
e roag_ eds refer to riding the motoreycle with a side-car on an
The carburetters are equi i imi |
: re equipped with limiters which be
;gggtiﬁdlff\ter 1i‘ihe {“[St 10}(])0 km and removed Ientiigl?lgftgi
00 - It would not be right, however, to relv o
limiters and to accelerate the engi ’ el g
, acc i€ engine 1o the maxi The g
pruldent way to run in the motor% b FI]L]‘i];lOS}
cycle, ensuring a rapid and cor- Speed ingl
rect bedding-in of pthe frictiorn o i

F'ar‘;s,bis to alternate the wheeling: B i s
irst by accelerating the motor- | Gears

cycle to a high spe%d for short 1350 e (02000 o
distances (say 500 m) to be fol- :

lowed by rolling under its mo- I 10 15
mentum (with the throttle down I 20 35
and clutch engaged, slowing o 2o .
down to minimum allowable i s - !
speed). Z

tirmAﬂ?Ir*“‘]? fn‘st_.QOOO km it is not advisable to begin riding con-
]mgou;pgegt ma;gmlﬁn speeds. It is better to increase the travel-
spe gradually, as the motorcy i : ing its
| £ : motorcycle is ¢ : fli by
3000 km riding. ) e
motlc))?‘ vn‘ot f:vz_iceed ‘[hg following ‘maximum speeds on the
s xja%c{e with a side-car thoroughly run-in: [ gear —
cm/hr; 11 gear —45 km/hr; 111 gear — 65 km/hr; 1V gear
100 km/hr. 78 e
tra\flél}lggi courhse of running-in do not overload the machine, avoid
o dObI']OO?, eavy rﬂoads, in mud, sand, climbing steep upgrades
b t race the engine at high revoluti i -
Heuil | g igh revolutions nor over-
cvc]Iet Ixxszhl’mé advisable to give lessons in driving on a new motor-
Phi 1cf rlS still being run in, bgcause some mishandling on
part-ol a newcomer to motorcycling leads to engine overload-
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il ! o e
ing due to mistimed shifting of gears, sudden acceleration

te. . : _
queEE{ifé&ii attention to lubrication of the engine. Change oil

in the crankcase first ath(%O km and agafirrésit oli?OOAlf{tn;f ec)%co% ti{rrr;]e
i ' kcase belore priming il % :
\c\l{laasrlllézgaguali?nctrﬁ;oil in the engine as well as in the gearbox and

final drive.

V. ENGINE DESIGN AND MAINTENANCE

ENGINE

Motorcycle “Ypan-2” is equipped with two-cylinder, four-stroke,
carburetter-type air-cooled engine. Opposed arrangement of cy-
linders in a horizontal plane is its speciai feature, which ensures
proper cooling and balancing of the crank mechapism. The engine
valves are arranged in the cylinder heads.

The engine consists of separate mechanisms which are arran-
ged in the crankcase and set in definite interaction.

Since the engine is air-cooled and has no water jackets, the
working of piston group, timing +drive, valve mechanism and
others is distinctly audible through the abundant finning. There-
fore, do not take the following noises as signs of derangement:

— uniform engine knocks congregating into common noise;

'~ periodic noise in valves and tappets, with correct clearan-
ces between the valves and rocking arm ends:

— clear knocking in engine, which disappears and reappears

as the speed of revolution is varied;
— even (but not sharp) high-tone noise from the timing gear.
The gearbox is attached to the engine crankcase. The clutch

is mounted in the flywheel which is fitted on the -crankshaft rear

.journal tapering between the engine and the gearbox. The engine

set-up with the clutch and gearbox provide for easy access to
the adjusting screws of valve timing; to carburetters, ignition
system and gear shift mechanism.

Crank Mechanism

The crank mechanism receives the force of the gas pressure
in the cylinder when the combustible mixture is ignited, and con-
verts the reciprocating motion of the pistons into rotary motion
of the crankshaft.

The crank mechanism includes the crankcase, cylinders, pis-
tons with rings -and pins, connecting rods with bearings, and the
crankshaft with flywheel.

Cylinders

The engine cylinders 8 (Fig. 3) are identical in design and
interchangeable. In the top portion the cylinders have four holes
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CElot for cylinder head studs and two holes for fitting in the
258585 push rod tubes 7. Tube 24 intended for draining oil from the
bwy (Ep valve box in the cylinder head into the crankcase extends through
;%ggﬁé ! the cooling fins. The bottom portion of the cylinder is provided
ST E | with a flange which has holes for the studs fastening the cylinder
éi%igf fo the crankcase. : v ' T e
e . Cylinder head 10 screwed on to the cylinder. Fins' are made
EECE. ofi the outside surface of the cylinder head to enlarge the cool-
“g=gl& ing surface. The top part of the cylinder head has a threaded well
BTE(SE for fitting the spark plug. Cylinder heads are not interchangeable.
F8zw iz A gasket is fitted between the cylinder and the crankcase.
guw| £S When mounting the left cylindeﬁ" see ﬂr{;at 'thli: h(}:l‘esh itr]n thelgas;(e(;'
TEnzal are aligned with the crankcase holes, through which the oil is fe
gé ﬁsi for lubricating this cylinder and oil from the valve 'box is drained._
L 122 & : : »
:fgii_: Piston, Piston Rings, and Pins
BEN L
Eéé fél Piston 9 (see Fig. 3) comsists of a head, skirt and bosses. It
Egijl%”:* has four grooves for mounting the pisit'on HeaE i
= |}g;—§%% Two upper are compression rings 25 intended to provide for
g efuge, adequate tightness at adjoining of pislon with the cylinder “and
2 £ 8 e to prevent escape of gases from the combustion chamber into’ the
e el e engine crankcase. The Jower oil control rings 26 serve to remove
= e Sow the surplus oil from the cylinder walls. :
8 8% ' To enhance the resistance to wear, the working surface of the
BRSgges top compression ring is made of porous chrome. All rings have
”” “').gn”“fa:; straight locks with a clearamge from 0.25 to 0.45 mm, when moun-
e z ted in the piston fitted in the cylinder. : : L i
el The piston is connected to the zonnecting rod by means of a
o Eﬂié%”i%f" floating pin 27, the axial displacement of which is prevented by
g“§§§l two bci‘rcli-ps inserted in the circular grooves located on the piston
g¥ria2 pin bosses.
1822 & Crankshaft and Connecting Rod
e :
FELEEE The engine crankshaft made up of two crank portions arranged
S8k in one plane at an angle of 180° has two main journals with
12@55‘; counterweights, check and two crankpins 30. The interior cavity
TEiE of the crankpin and two radial ducts drilled in the crankpin serve
:;.J’g?gm:; lor‘oﬂ feed to the conngchng rod big end be'armg, The latter is
ZIBE.T a single-row roller bearing with a cage. The inner surface of the
S 1 3E] connecting rod big end and the crankpin surface sérve as races
tenyes o O dey this bearing: - o
TEsavE | The crankshaft together with counecting rods forms a non-
EE:§5$§ | detachab}e unit.- The latter can be dismantjed and reassembled
%gétﬁ‘i only in specialized workshops with the aid of special tools.
QSTT 3 ~ The crankshaft is carried in th_g c.rar}kcase on two ball.‘bear-
,Q‘N:w | ings. The front bearing is press-fitted into housing 18 (Fig. 4)

{ which is furnished with a cover. The housing together with its
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cover is attached to the front wall of
is held from axial displacements with a shoulder in the bearing
“housing from one end, by the cover from the other.
ing 30 is mounted in the rear housing with a sliding fit, providing
thereby for heat expansion of the crankshaft. Timing drive
gear 20 is fixed on the front main journal of the crankshaft, and
flvwheel 1 is secured on the rear main journal tapering.

Crankcase

The cylinders, timing and auxiliary mechanisms are installed

and secured in engine crankcase 24 (see Fig. 4). Besides, it serves
as an oil reservoir. The crankshait rotates inside the crankcase;
in the front portion there is the timing gears cover, while the ge-
nerator is attached through a strap to a pad on the crankcase top.
An opening is provided in the crankcase, through which the oil
pump drive gear is mounted. From below the crankcase is closed
with sump 26. A gasket is fitted between the crankcase and its oil
sump. . _
In the course of engine operation a part of the combustible
mixture and wasle gases penetrate through the gaps in piston
rings. With the piston downstroke the crankcase volumie is re-
duced and the rising pressure tends to force the oil out through
seals and gaskets. Besides this. the gasoline’ while dripping into
oil reduces oil viscosity, whereas the waste gases are liable to
cause corrosion. To avert these undesirable after-effects, the
crankease is communicated with the atmosphere.

To ventilate the crankcase during the piston downstroke and
to isolate it from the atmosphere in the piston upstroke, there is
breather 15 located in the central hole of the timing cover.

‘When the pistons are moving. down (approx. 80° before
B.D.C.), the breather revolving together with camshaft 8 commu-
nicates the crankcase interior with atmosphere. Since at this mo-
ment the opening in the breather aligns with vent duct 25 in tim-
ing cover
forced outside. When the pistons are in’ upstroke, the vent duct is
overlapped, the crankcase interior is cut off from the atmosphere
and certain vacuum is formed therein. If the piston rings are in
good condition, the breather will maintain permanent vacuum in
the crankcase,.and the possibility of oil being forced through the
sealing joints is excluded.

VALVE TIMING MECHANISM

‘Valve timing mechanism (Fig. 5) serves to control the mix-
ture inlet and waste gas exhaust to atmosphere. It consists of
camshaft 9, tappets 3, tappet guides 4, push rods 1, rocking arms
18 with adjusting screws 19 and locknuts 20, valves 10 and 2

20

the crankcase. The bearing

Rear bear-

13 and the gases compressed in the . crankcase are

‘bearing;

B
>
~J

B9

I B i
- /

75 24
Fig. 4. Engine (longitudinal section):

I — flywheel; 2 — camshaft bushing;

S - C g; 8 — camshaft; 4 — camsh ;5 — -
ja(l)l‘;l:;cmlr?arg f‘ge%a;;atgr—giiﬁzlﬁtorl;o 7 —cr}alnhshaft cheek;s g’if—ggrzrr{kihaffrfarggt
12 — camshaft gear; I3 — timin, co—vé:ra‘mi 4a o R i e
ather; 16 — seal; 17 — breather tégnon' 18 f— i i b o

2 A7 ! i — front ball bearing housing; 79 —
20 — timing drive gear; 2f —oil catcher; 2 <l i
> H e 4
g;—-— grr(-zaai;tlhe;lu;entmducg;“ 24t——hcrar12kcase; 25 — drained oil filtc;qnzcgl?—gsugig:
il ] : = catcher; 29 — seal; 30 — ball bearing; 3 — {
bolt; 32 — crankpin; 33 — roller bearing; 34 — rear balela{)lgagringglhouis'li?xghee!




with springs /4 and 15, valve retainers /6 and retainer. locks I7.

Oil pump drive gear is. press-fitted on the camshaft rear end.
The camshaft front end mounts the driven gear which is meshed
with the generator drive gear and the camshait driving gear fitted
on the crankshaft front end.

The camshaft is carried in the engine crankecase on two bear-
ings, one of which is a ball bearing, while the rear .is made in
a form of a bronze blind bushing.

Correct valve timing is set by aligning the marks on the tim-
E ing gears. Pay special attention to this when reassembling the

engine alter a dismantling job.

knut;

Valve Adjustment

To ensure tight valve seatings at the time, when some parts of
valve mechanism get worn or are expanded on a hot engine, pro-
vide for an expansion clearance. In case this clearance is overloo-
ked, the valves will not close tightly, their heads will soon get
burnt and eventually fuin the valves. Tf, on the other hand, the
expansion clearance is too large, the valves will not open comple-
tely and cause abnormal noise. Maximum power of the engine may
be anticipated only if the valve expansion clearances are set right.

For the motorcycle engine the expansicn clearance should be
0.05 mm. It will change in the course of operation due to bedding-
in and wear-out of certain parts. Therefore, check the expansion
clearance after every 500—1000 km. Readjust the clearance on
a cold engine,

The engine is furnished with steel tubular push rods. When
the engine is hot, the clearances increase due to difference in li-
near expansion of the cylinder, cylinder head and rods, which,
however, has practically no effect on the engine performance, pro-
vided the clearances are set as instructed.

It is also important to readjust the clearances after grinding
the valves or aiter partial disassembling of the valve mechanism.
To protect the valve head chamfers from excessive burning, be

. sure to grind the valves once the motorcvele has run 8000 km.

To readjust the clearance on a cold machine put an empty
container under cylinder head, remove valve hox cover and drain
the accumulated oil.

Then turn the crankshaft by the kick starter till the intake val-
ve is fully closed. At this, there should be a clearance between the
rocking arm and exhaust valve. If the clearance happens to
be more or less than 0.05 mm, release the locknut and by turning
the adjusting holt in or out, set the required clearance, checking
it with a feeler. After that safety the adjusting bolt with a locknut.
To readjust the intake valve, furn the crankshaft until the ex.
haust valve begins to open, i. e. to the moment when the clearance
between the exhaust valve and the adjusting bolt disappears.

pring seat; 14 — valve spring, outer; /5 — val-

3 19 — adjusting screw; 20 — adjusting screw loc

12 — exhaust branch; 13 - valve s
lock; 18 — rocking arm

Fig. 5. Valve Timing Mechanism:
2 — push rod tube; 3 — tappet; 4 — tappet guide; 5 — camshaft driven gear; 6 — breather tenon; 7 — breather; & — seal;

21 — rockshaft; 22 — intake valve

3 16 — valve retainer; 17 — valve retainer

1 — push rod; - ==
9 — camshaft; 10 — exhaust valve; 11 — valve guide;

ve spring inner
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Then set a clearance of 0.05 mm between the rocking arm larger
end and the intake valve. : b i G
Another method may be used to readjust the valves. Take both
cylinder head covers off, turn the crankshaft till both valves are
open in one cylinder and set the clearances in both valves of the
opposite cylinder. Then set the valve clearance in the other cylin-
der. The opening of both valves in one cylinder corresponds to
position of pistons in T.D.C. To set the pistons in T.D.C., use the
mark on the flywheel and a respective notch on the engine crank-:
case (refer te Section “Ignition Timing”). :

Engine Maintenance

During the daily inspection clean dust and dirt from the en-
gine, paying special attention to the fins, as their contamination
will impair the engine cooling. Check fastening and condition of
crankcase, cylinders, cylinder heads (look for leaks of fuel or oil).
Check the engine performance on the road.

After every 500—1000 km check over the expansion clearances
between the valves and rocking arms and readjust if necessary.
After every 7500—8000 km remove the cylinders and cylinder
heads, clean them, as well as the pistons and valves, of carbon,
but do not disconnect the pistons from the connecting rods.

If the oil consumption surpasses 0.250 litre per 100 km, it is
advisable to replace the piston rings.

Note To remove carbon from the cylinder heads and pistons, first soften
it with kerosene, then use a wooden scraper for the job.

Valve Grinding

To grind the valves proceed as follows:

— 'place a spring on the valve head chamfer (size of spring
should be so as to lift the valve head from the seat by 3 to 6 mm);

— smear a thin film of valve grinding compound on the valve
head chamfer; put the valve with lifting spring in the guide and
set up the valve grinding tool on the stem and to set the valve in
rotary motion (brace, drill or similar tools may be used for the
job. Also an air sucker or a piece of rubber hose can be set up and

revolved between the hand palms);

— turn the valve by means of the tool in both directions so

that an alternating motion is imparted to the valve only in one
direction. During its rotation, press the valve periodically to the
seat :
Grind the valve head to the seat carefully not to remove foo
much metal from the working chamfers, because this” will reduce
the service period. Toward the end of grinding, decrease the amo-
unt of valve grinding compound by adding clean oil, while during
the last period of grinding — use oil alone.
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Grinding job can be considered satisfactory if a single-tinted
dull-grey colour (free of black spots) is attained on the working
surfaces of valve head and seat. After the grinding is completed,
wash thoroughly the valves, valve seats, valve guides cylinder
head pressed to the seat, pour some kerosene first into intake,
of valve grinding compound, then wipe dry with clean cotton
waste or a piece of cloth. After that, test tightness of valve seat-
ing. For this purpose, put the valves in place and with the valve
head pressed to the seat, pour some kerosene first into intake,
then into exhaust ports of the cylinder head. There should be no
seeping of kerosene during one minute. In case a leak is noticed
before the specified time, it means that further grinding must be
carried out most carefully.

%%

LUBRICATING SYSTEM

Lubricating system is intended for lubricating the friction sur-
faces of mating parts in engine mechanisms and for cooling
parts of the crank mechanism. The system is of a combined-type,
‘where some parts are lubricated by forced-feed from the oil pump,
while others —by splash lubrication (Fig. 6).

The lower portion of crankcase together with the sump serves
as the oil reservoir for the engine.

Single-section gear-type oil pump (Fig. 7) is driven from the
engine camshaft through gear and bar shait 22 (see Fig. 6 or
Fig. 7, items 7 and 3). :

Functions of Lubricating System

The oil is primed into the engine crankcase through a hole
on the left-hand side. The hole is closed with a plug furnished
with a dipstick. From here the oil is delivered by the oil pump 3
(see Fig. 6) through a gauze filter-along an inclined duct into ver-

tical dirct 8 and further to a horizontal pipe which is the main

oil line in the system. From the main line oil is fed to two special
oil catchers 7 on the crankshaft through ducts made in the crank-
case front wall and in the rear bearing housing.

0Oil ilows to the left cylinder through inclined duct 10 and via
a hole in the cylinder. Oil to the crankshaft drive gear teeth is
delivered through a circular groove and an oil pipe. The oil cat-
chers screwed to the crankshait journal outer walls rotate toge-
ther with them. While the oil catchers are rotated, oil in them is
being cleaned to some extent and runs off into the crankpin ca-
vities, from where under the action of centrifugal forces it is
rushed through a hole to the connecting rod big end bearings.
Surplus oil spilled out of the oil catchers and connecting rod
bearings is splashed by centrifugal force over the whole crank-
case.
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The working surfaces of tappets and camshaft i
wor 'C tap cams are lubri-
cated by oil splashes. Fast-moving parts of the crank'smec%agisr;n
agd intensive sp]ashmg of oil help forming oil mist within the
crankecase, thereby lubricating the working surfaces of the cylin-

; Fig. 7. Oil Pump:
7/ — oil pump bolt holes; 2 — coupling sleeve;
5 — oil pocket; 6 — oil pump drive (drivin % i
A 36 ¢ g) gear; 7 — oi i :
;earoxl]gumg“cas&g]gp;%ri—vﬁo#tler duci};g 10 — gauze filter; lI1 “pgl;I;p p?:l;'l\;)edlgievagrl
gear; — ear; =i i § i

gg ainlet poro’tll pump casing cover; [4 — oil pump

3 — shaft bar; 4 — bushing;

s, piston pins, connecting rod small end, tappét gui i
- ’ ecting i1 , tappet guides, main
S:;Lh\mmgs, and other Iriction parts located in the engine crank-
Atomized oil through holes on the ta i

liz¢ ! ppet guide ends i
gherdpjush rod tubes. settles therein and runs into the c:yfliinlfgi:?
*f?d s;‘lL—Iere oil is splashed by valve springs, lubricating, thus
the valves and rocking arms. Surplus o1l is drained through dril-




led passages in the cylinder heads and a pipe fitted in the cylin-
der fins back into the crankcase. . : :

Excess oil and oil drops accumulated on the crankcase walls
drain into the oil sump through gauze filter. The oil sump is se-
parated from the crankcase upper half by pressed gauzes which
also act as foam breakers. For proper lubrication of the cam-
shaft ‘rear bearing a special oil pocket is provided in the crank-
case. Some of the splashed oil settles in this pocket and rums by
gravity to the camshaft bearing. The oil pump drive gear bearing
is lubricated with oil accumulated in a similar pocket. Special
duct 4 in the rear bearing housing is introduce
accumulated oil deflected by the flywheel seal. ‘ .

The splashed oil hardly reaches the upper wall of the lelt
cylinder (viewed in direction of motorcycle travel).. For this rea-
son an inclined duct is provided, through which oil is forced fo
the circular groove in the cylinder flange. After that oil flows
through three holes to the upper wall which is, thus, amply lu-
bricated.

Oil drained from the oil

ge;

d for draining the

5 — slide valve; 6 — cock body; -

3 11 —nut; 12 — filter frame with gau

feed tube 19 gets on the crankshait
gear and is transferred by the large gear teeth to the generator
gear. Excess oil drains down and runs back into the crankcase
sump through a drain hole in the crankcase front wall. Oil guard.
ring and rubber seal are provided on the flywheel hub to prevent
oil seeping from the crankcase into the clutch. For the same pur-
pose there is a rubber seal to protect the ignition distributor.

o
S

pply inlet pip
7y bowl

13 — handle

Lubricating System Maintenance

During the daily inspection check oil level in the engine crank-
case and top up oil if necessary. The oil dipstick has two marks
showing the lower and upper oil level limits. In checking wipe
the dipstick and sink it into the crankcase as far as it will go,
without screwing in the plug.

After every 1000 km of driving change oil in the engine crank-
case. In winter warm up the engine before draining the used oil
out.

For this purpose:

a) clean carefully the filler and.drain plugs of the crankcase
of dirt and screw them out; b

b) drain used oil, screw in the draim plug and fill at least
0.6 litre of fresh oil (preferably spindle bil grade B-3) or up to
the lower mark on the dipstick, and screw in the filler plug:

¢) run the engine for 2—3 min, drain the oil out; then prime
fresh oil suitable for the season involved, up to the upper mark
on the dipstick.

In winter preheat the oil before priming. For changing oil use
only clean vessels to prevent dirt, dust or moisture, entering the
crankcase together with the oil primed. Capacity of the engine
lubricating system is two litres.

; \

10 ~— settling

h Setlling Bowl (a) and Positions of Cock Handle (b):
4 — reserve su ,

pipe;
; 9 — spring;

3 — inlet
3 8 — packing

; 2 — packings;

Fig. 8. Gasoline Cock wit

1 — nut

7 — pipe union
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It is important to remember that even a short-time failure in
the lubricating system may lead to a serious breakdown of the
engine. ! :
FUEL FEED SYSTEM

The fuél feed system includes: gasoline tank, three-way cock )

with filter and settling bowl, two carburetters, air cleaner, air
lines and gasoline piping. The fuel feed system serves to provide
combustible mixture for the engine operation.

Gasoline Cock with Settling Bowl

. Cock body 6 (Fig. 8) is the framework of the gasoline cock.
Its top threaded portion is screwed into the fitting in the gasoline
tank, and the lower portion has a screwed-on blind nut 7/ which
presses settling bowl 10 through a packing to the body. Filter 12
-~ is housed in the bowl. Two inlet pipes 3 and 4, different in length,
are arranged in the top portion of the cock. A horizontal through
hole in the cock body carries distributing slide valve 5. The latter
has one axial and two radial holes. Omne of them —a through
hole — is aligned with the long inlet pipe, while the other — a
blind hole — aligns with the duct that communicates with the short
inlet pipe of the reserve fuel supply. From the other side, the
cock body has holes filted with pipe unions for conmnecting with
two gasoline feed pipes extending to the carburetters.

The cock handle has three positions (see Fig. 8): 1) position
O — cock open; 2) position 3-— cock closed; 3) position P — cock
open for reserve supply of fuel. ,

The fuel reserve stocks about two litres of fuel sufficient for
20—30 km. :

Carburetters .

The carburetters are intended for preparing the combustible
mixture and for metering its delivery to the engine cylinders.

The motorcycle engine is equipped with two type Kg3§ carbu-
retters which are similar in design, but non-interchangeable.

Functions of Carburetter

Start-up of engine and idling, Gasoline from the gasoline
cock is delivered to float chamber 12 (Fig. 9), fuel passage I3,
atomizer hollow, idle speed duct in jet chamber 18 and settles
on the level of gasoline in the float chamber.

Since at the engine starting throttle valve 19 is in lower po-
sition and only raised a little by the adjusting screw, air will
flow at great velocity through the slit opening. Influenced by
high vacuum beyond the throttle, fuel rises along the duct in the

jet chamber and, being mixed on the way with aif that flows from.

the inlet throat of suction conduit through idle speed air suction
passage 14, is directed in a form of emulsion to the mixing cham-
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ber. Here the emulsion is Gl ir i |

‘ . n is pulverized "by air passi :

\rﬁlomt‘y throl_}gh thp slit between the throttle ang char;r%)edrt xiuaglP

cyl?nfi(;?;bulgtlj}r}ilrf m_ldx]tur'e t?o prepared is delivered to the enginlé
TS. g idling the main jet atomi i

because of reduced va‘cugum above it?d L

Fig. 9. Carburetter Diagram:

I — carburetter body; 2 — throttle v i
i : . valve spring; & — thr id :
ferinéhrOtrgleic;Ia!ve stop screw; 5 — control cable a%mour thrulsotﬂrlx?p;’wg\‘égdz C—m;;rel
e lle; 7 —idle speed adjusting screw; & — depressor; " 9 — fuel
- ~%lgat m&(gfﬂbe{r? ——} ;loatfugyalgger cove;:é( 11 “l‘l float with shut-off needle;
B s ssage; — idle speed ai i :
Ji main jet; /6 — atomizer; 17 EY air passage; 18 — rj)et chagéggrc‘h?g Eai;lar%'te
e valve : :

Work of carburetter at medium loads. As the throttle is rais
more vacuum is formed above the atomizer. Themx{;laeir;6 :\aiii}
is b[rought_ in operation. It consists of main jet 715, atomizer 16
and metering needle 6. Outflow of fuel is limited by the circular
slit between the calibrated portion of the atomizer and the meter-

'ing needle of the throttle valve.

iy r\17;7.her1 the engine is working at medium loads, vacuum at the
atomizer is compensated partially with air which flows to the

atomizer through passage /7 connectin tomi
T 1 passa g the atomizer hollow wi
the suction conduit throat. Outflow of fuel from the aotgn:}zlé?

Work of carburetter at full loads. With the throtftle raised
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Fig. 10. Carburetter K-38: °

i — control cable armour thrust nipple; 2 — throtttlle \ﬁll\éev;'{?,g
screw; 8 — throftle guide covers £ 0oVt MCL2 T Wiale speed
spring; 6 — s 7 — throttle , - "
Spring, 96- jZ%d}::'har/nber; ' 10 — atomizer; 11 — jet chaml?ex; ?o_l_dhnog.
Scr?V 19 — main jet; I3 — air passage; 14 — fuel passage; ; £ o
ZP' '16 — float chamber; 17 — {}lloa‘itfhamiﬁre c0\27e1r', {cfle——spee%d -
g ing le; 20 — throttle valve; —
glyfﬂt_;dnej?tgrzl?: ié‘le:i;eed air suction passage; 238 — drain attachment
assage;

e

completely (last quarter of its travel), the quantity of fue] passing
through the atomizer is not limited by the metering needle and.
depends on the capacity of the main jet.

Design of the carburetter is illustrated in Fig. 10.

‘Adjustment of Carburetter K-38

During the motorcycle operation the carburetters are checked
and adjusted for engine idling at low revolutions, acceleration,
and for functioning of carburetter controls.

efore proceeding with adjusling of carburetters start the en-
gine and warm it up. This is important, as adjustment carried
out on a cold engine will be disturbed when the engine is warm.
Adjustment of idling in low revolutions is of a great value. for
the engine performance. ;

Each carburetter is adjusted independently. The procedure for
adjusting carburetter K-38 is as follows:

aj remove the cap from the spark plug of the right cylinder;

b} slacken the locknut of the armour thrust nipple of the throt-
tle control cable in the left carburetter and screw in the thrust
nipple so as to provide for a gap between the cable armour and
thrust nipple;

c) slacken locknuts of throttle set screw 7 (see Fig. 10) and
of idle speed screw &, tighten home the idle speed screw. Using
set screw 7 set the minimum steady revolutions for the engine;

d} while turning idle speed screw 8§ out set maximum possible
r.p.m. of the engine, with the throttle valve set screw in the given
position; :

e} releasing gradually set screw 7 set minimum steady revo-
lutions. v

After adjusting tighten up all lockwashers on the screws, cut
oii the left cylinder, and proceed to adjust the right carburetter in
the same manner. »

The carburetters should provide for the same speed of the en-
gine when one (either left or right) cylinder is working in idle
running. The carburetters are checked with the engine warm and

‘carburetters already adjusted. Cut off alternatively the right, then

the leit cylinder by removing the cap from the respective spark
plug. Determine by ear any variation in speed, as each cylinder
is working alone. Ii the engine speed, when running on right
or left cylinder, is found different, regdjust the carburetters by

- turning the throttle valve set screws in or out till uniform speeds

are obtained in both cylinders. After that tighten up the locknuts
of set screws. When adjusting for idle running see that the idle
speed ‘screws are not turned in to the limit. Never drive the mo-
torcycle if the idle speed screws on carburetters are tightened to
the stop.

Synchronized operation of both cylinders, with the engine

3 cakas M 528 515




running in different duties, is attained when the throttle valves
in the left and right carburetters are raised simultaneously.

Non-synchronized operation, even with well adjusted carbu-
retters, will cause overheating and quick wearing of parts in one
of the engine cylinders. To attain the synchronized operation,
use the throttle control twistgrip to set the engine revolutions
corresponding to the travelling speed of 30—40 km/hr in IV gear,
and by removing alternatively the caps from spark plugs of either
cylinder determine by ear any variation in the engine revolu-
tions. If for the reason of inexperience the engine revolutions
corresponding to the respective travelling speed of the motorcycle
cannot be determined by ear, make use of the speedometer read-
ings. In such a case arrange the motorcycle up on a stand, shift
to IV gear, run the engine working on one cylinder at revolutions
equivalent to about 40 km/hr on the speedometer. Then cuti-
ing off alternatively the right and left cylinder follow the read--
ings on the speedometer. 1f with the engine running on the right
or on the left cylinder prove different, readjust the carburetters
for a synchronized operation. The adjustment consists in chang-
ing height of the throttle by turning the control cable ammour
thrust nipple 7/ in or out. After completing the adjustment salety
the cable armour thrust nipple in place. With the throttle valve
down all the way there should be a little clearance between the
cable armours and their thrust nipples, about the same for both
carburetters. ;

The engine performance in the range of medium loads depends
on the position of needle in the throttle, consequently, the aim of
this adjustment is to set the metering needle in correct position.
If the mixture is too rich due to wearing of atomizer, or il it
becomes necessary to increase the engine power at the expense
of higher fuel consumption, the carburetters are adjusted by
changing the needle position.

To check the correct adjustment of carburetters for engine ope-
ration at medium loads, increase -abruptly the engine speed.
If backfiring is noticed in the carburetter, enrich the mixture by
raising the needles for one or two divisions. If there is no back-
fire, but the transfer from one working range to another is too
slow, it means that the mixlure is too rich and the needle must
be lowered.

With a certain experience the quality of combustible mixture
may be judged by the colour of the spark plug insulator and centre
electrode. For this check-up select an even section of a road, about
from 1.5 to 2 km long, engage 11l gear and ride through this
section at a speed from 40 to 45 km/hr. At the end of the run
stop the engine by switching off the ignition and simultaneously
release the clutch. Then bring the motorcycle to a halt, screw
‘the spark plugs out and examine them. A black carbon deposit
indicates that the mixture is too rich, which is remedied by lower-
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ing the metering needle. It the colour is lip
. h ; : is light vyell andy or
;vehléish,hlt means that the mixture is too legan and Ot\}xllé ?ﬁgt?firfl'
cofrecet Sproolggrtti)g ra;}s}ed. ‘.?I\/hen the combustible mixture js df th%

v H, ¢ 1 ] o S

instélat%rs Ll lfrocxgnc?w on the spark plug electrodes and

ondition of the throttle contro] twistori
. L Il Ti anle 'S in-
guenrce.s correct fu_ncthnmg of the clarwburetgterps.C}ifb]%uaemggui{e;ln'
;\?;gﬁrégi;vierhauh?g th? cable armours get stretched out ?h]e—
yi Zed operation of engine cylinders for al] ing rai »
will be disturbed. Therefore, during repai e e
volving the removal of th"‘ot’ile Coﬁ%_repalrs el
i rol cables take ions
not to stretch or damage the cable armours in an\?lnlvg;uecaunonb

Carburetter Maintenance

- For regular maintenance of the carburet i
1 . buretters in tl r f

Totor‘cy\clg} operation clean and wash all parts, fuel ;ﬁdcg?ll's;ag}
‘ézgsrg?inpeerlgstrc?fﬂ%fh (after every 2000 km). In washing use clean

1soline, e gum residues are abundant k :
thinner for nitrodyes.” After-that blow through t} o
andeassagevs with compressed air. e e

Never use wire or other metal t : i jets or
cahgrat_ed hé)les of the carburetters. e e

uring daily driving of the motorc : i
. . o yele pay due att
?’Il]iegl?t?sstldfeacfndflt;onl of cﬁqtpburertters. Whene\lz)erynoticigg e(?\%(x)lntlgg
8 ¢ ol Iuel lighten immediately t} ive
plug(g}-s, nillts, aln‘dkchange gaskets if necesse}l,rv s
. Jasoline leaks through carburetter drain point to 2 <
hgitngss in the float chamber shut-off valye %r 1in t%ea O‘I;&;Coi\lix?i
Eoc (1f_leaks are evident with the gasoline cock closed') CIn this
:?is‘edgtgndd:thev‘ﬂro‘at needle to the [loat chamber pipe union or
grind the distributing valve to the gasoline cock body, but under
1o §;r§umfta11'ces plug the carburetter drain. ’
1s also important to wash systematically the i filter

to blow it through with compressed ali];fmcah'\ .

Air Cleaner, Shutter and Air Conduits

airA]fr ;:Ie:aner Ash\utte'r and conduits are intended for cleaning the
mouot (dust and leeding it to the carburetters. The air cleaner is
mounted on the throat located on the gearhox and is fixed b com-
lastening screws (Fig. 11). k
airA]gasket is fitted between the throat on the gedir cleaner off,
i Ocﬂeaner shell. The latter is made in a form .ng ring out, re- .
il. ; dents in stccession.
Oi'l%l:éllter element 8 is plaeed inside the air : the air cleaner and
ring /{rllrpecrl 4 is h;e;l(cii }g the air cleaner shel] t. dip the washed ele-
ring. eaner [i is seocured to the shelen reassem the ai
i p]ate ,Spring. e she mble the air
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' | it ¢ . under the

Air is cleaned in two steps. As it enters the space un .
lid A{}[rigsb;fﬂed-into the oil bath. On striking the o&l ‘Surf'%ce(fli?i‘z
ge;' particles of dust drop oué_ an? dart% Z?Egr}rlle'algeeﬁlltrelr Oellemen{s
‘hile the air current is directe e | :

f\ti?c)ﬁ Wbelir?g moisted in oil, clean it of fine dust (second step).

§\'\\'\.““ \;

" |
Al g ¢y
Fig. 11. Air Cleaner, Air-Control Shutter and Air Condmt‘s. L
tal ‘gauze; 2 — plate spring; J — spring ring; ey 1'50 15ﬂi’r :llfuffe?" outer
é— rqnaesl?etga; _ shell throat; § — filter ilen(lien’g;g 9 —;ilgazlﬁﬁgte;lggﬁtm] —l_e;ier' 14 — faste-
Mol e e i ; 12 — band; = 2 : ol id;
tube; 11 ——.a;rss:n‘u;‘g:r ﬁ::rr‘e‘;u seﬁell', 17 — lid fastening hinge; 18 —air cleaner lid;

P Sa 4 — shuliter closed; B — shutter open

Thus. only clean air enters the carburrelt‘ters. A: [he'I'ﬁn:efC(l)?zneii
oets contaminated, its filtering pr0‘pe~rt1es deghr;f?. ste;l : ce’\re‘
is important to periodically take the air cleaner off, we

fully in kerosene or gasoline, moisten the s

ri with fresh oil. ! 4 A A1
Dluﬁ?"rt?reec}jzg? is delivered through the axnr—oon‘tr.ol.shutterttand dhi
My be el nd 16 o the carhurelior: Air conduits, shu er ancﬁ
solgaas o joined by means of metal bands. The air shuttes
from 1.5 to 2% form of two tubes: inner movable [/ ar%d"out%r
section at a_sp:“ tihes have openings for air t_o pass throug .
stop the engmet )h*ever 13, which may be moved in a slit of outer
release the clutc ~“the inner tube. By turning the inner- tul{oel
the spa,rk'plugs Ol cctive section of openings in the tubes may
atdicatos s T 8 ulating the air admission to carburetters.
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Waste Gases Exhaust System

The exhaust system consists of left- and right-hand exhaust
pipes, connecting pipe, left- and right-hand integral silencers.

The exhaust pipes are fitted in the cylinder head exhaust bores
and sealed therein with labyrinth packings. The other ends of
exhaust pipes are fitted into the holes in the silencers, and are
secured on hangers to the engine front strut. Rear ends of silen-
cers are fastened to the frame on welded brackets.

The connecting pipe helps to discharge the waste gases from
each cylinder through both silencers. This method of exhaust
reduces the resistance of gas flow through the silencers.

Fue] Sys‘tem Maintenance

When making a daily inspection check the gasoline charged
in the tank, regular feed of gasoline to carburetters, tightness of
gasoline line joints, proper action of carburetter throttle control
linkage. :

After riding the motorcycle for 500 km (on dusty roads reduce
this interval to 150---200 km):

I. Wash the air cleaner withouf taking it apart.

In winter, when the ground is covered with snow, the air clea-
ner may be washed after every 1000 km. To wash the air cleaner,
submerge it in a bath of kerosene or gasoline, shake it energe-
tically for better cleaning of the stuffing from dust deposit. After
cleaning moisten the air cleaner gauzes with oil.

2. After every 1000 km check condition of the gasoline cock;
if need be, remove its settling bowl, wash and blow it through.

Note Use for the air cleaner the same grade of oil as for the engine.
Engine waste oil may also be used after proper filtering.

3. Check safe fastening and condition of carburetters.

4. Run the engine and check for correct adjustment of carbu-
retters in low revolutions, as well as their synchronized opera-
tion. If found necessary, readjust the carburetters.

Disassemble the carburetters after every 2000 km, washing
them thoroughly and blowing through the fuel ducts, jets and air
passages with compressed air.

After every 7500—8000 ki disassemble the air cleaner com-
pletely, wash and moisten the filter elements in oil.

To do this: undo the fastening screws, take the air cleaner ofi,
remove the lid, drain dirty oil out, take the spring ring out, re-
move oil damper, metal gauze and filter elements in succession.
Then clean the air cleaner shell of dirt, wash the air cleaner and
filter elements in kerosene or gasoline, and dip the washed ele-
n}ents in oil. Let the surplus oil run off, then reassemble the air
cleaner.
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4 — fixed contact; 5§ — cam; 6 — condenser; 7
tacts; 10 — ignition switch key; 1/ — ignition coil (for

13 — secondary winding; 4 — primary winding -
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lugs); 12 — spark safety gaps;

headlamp; 9 — ignition switch con

two spark p

rage battery; 8 —

IGNITION SYSTEM

The ignition system is intended to fire the combustible mixture
in engine cylinders with the aid of a high-tension electric current,
jumping the gap between the spark plug electrodes.

lgnition system (Fig. 12) includes the sources of electric
energy (storage battery 3MT-12 and generator I'-414) and igni-
tion coil 11, distributor 2 with automatic advance timer, two spark
plugs 1, a set of low- and high-tension wiring, ignition switch 10
with key (in the ignition instruiment circuit) for switching on and
off the electric energy sources.

Ignition Coil

The ignition coil serves to convert the low-tension (6—7 V)
to high-tension current (10000—15000 V) necessary for produc-
ing a spark between the spark plug electrodes.

Ignition coil B-201 used on the motorcycle has two leads for
high-tension current. Each lead feeds one of the cylinder spark
plugs and works in a set with the distributor which has a built-in
automatic advance timer.

Ignition coil consists of iron core, primary winding 14 with
wire ends to distributor and to ignition switch in the headlamp,
secondary winding /3 with leads, and spark safety gaps /2.

The spark safety gaps and high-tension terminals are spaced
9 mm. In the course of operation, do not increase this clearance,
see that the current-conducting wires are not loose, keep the wi-
res and terminals clean.

Distributor with Automatic Advance Timer

Distributor TIM-11A (Fig. 13) counsists of body 12, cam /0
with automatic advance timer, condenser /4 and a cover.

The body is attached by three screws to the engine timing co-
ver through three lugs with curved slots. The desired ignition is
set by slackening the screws and turning the distributor body.
The end of distributor shaft extends through a hole in the body
centre. The shalt extension has a round neck with two flats at
the tip and a threaded hole. The body houses the condenser,. the
arm with moving contact 4, and adjustable ‘support carry rest
with fixed contact 3, and stay I3 with felt for lubricating the
cam surfaces. :

The gap between the contacts within 0.4—0.6 mm is set by
the adjusting screw, after having released the fastening screw.
Adjusting screw 1/ has an eccentric head which enters the slot
of contacts support. By turning this screw in one direction or the.
other the fixed contact is brought closer to the moving contact
or is moved away from it.
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hole for the fastening screw. By slackening the latter
le to shift the contacts support to one side or the other.
stributor cam is fitted freely on the distributing shaft

n

Fig. 13. Distributor with Automatic Advance Timer:
contacts support fastening screw; 2 — contacts support; 3 — fixed
tact; 4 — moving contact; & — timer weight; 6 — weight pin;
fixed plate; 8 — fastening screw; 9 — spring; 10 —cam; /[ — ad-
ing screw; 2 — distributor body; 13 — stay with felt; /4 — con-
] denser

tomatic advance timer of a centrifugal governor i:ypﬁe
fixed plate 7 which carries pivot links with weights 0.
is screwed on the shaft extension flats.

ning of the links is limited by*gauged springs 9. ds ore
h spring is fastened to the fixed plate and the other —
¢ . The pins, that are fitted on ends of pivot links, enter
the distributor cam tenon holes. As the engine speed is increased,
ove out and turn the cam in relation to the shait, thus
automatically the ignition.

ings rigidity and the link weights are selected so that
ncrease of engine revolutions the angle of ignition ad-
utomatically increased. With a decrease of engine re-
entrifugal forces are reduced, the springs contract and
re drawn back, resulting in a smaller angle of ignition

Ignition Timing

litate setting of ignition, a hole is provided on tite en-
fikcase near the oil filler. This hole is closed with a rub-
. Timing marks are stamped at the crankcase hele, of

ough setting of contact gap the contacts support has an -

he shaft is rotating, the weights on links tend to move

which the one to the left bears Russian letters BMT CEDGY
and the mark to the right —P3 (early ignition). .

Once the rubber plug is remoyed, two arrows marked on the
flywheel may be viewed through the hole:

a) one arrow points towards mark P3 (early ignition);

b) second arrow points - to-
wards mark BMT (T.D.C.).

The first arrow will align with
P3 mark as soon as the counter-
shaft, when revolved, reaches 40°
before T.D.C. (or 9.5 to 10.5 mm
if judged by the piston travel). At
this moment the distributor con-
tacts should break (spark jump},
with the advance timer weights
pulled apart to the limit. The
alignment of second arrow point
with the BMT mark corresponds
to position of piston in T.D.C.

The moment of contacts break-
ing may be easily determined as
follows: take the front cover off,
switch on the ignition, and taking
a screwdriver or some metal ob-
ject put it to one end of the igni-
tion coil core. As long as the di-

‘stributor contacts are closed, cur- D\ A | 120005

rent is flowing through the coil %g“r 9

winding, magnetizing the core. — 7

The latter atfracts and holds the é

screwdriver. . While pushing the —

kick starter lightly, turn slowly & = w

the crankshaft. As soon as the
contacts are open, the core is de-

= L I — terminal; 2 — insulator; 4 — shell;

magnetized and the screw driver i lthra | - oentoelioge. e ol

will fall off. This will serve as electrode; 7 — copper o
i IO

a signal that the contacts are

opening.

To set-later ignition, turn the distributor body in direction of

7 —
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Fig. 14. Spark Plug:

its shaft rotation, whereas for earlier ignition, turn it in opposite
direction. Never attempt to lessen or stretch the springs used in
the automatic timer, as they are specially gauged for the purpose.
In case the spring calibration is disturbed, the timer will malfunc-
tion, with the result that angles of advance will not correspond
with theignition setting required for the given duty of engine
operation. g




Spark Plugs

ark plugs serve to ignite the combustible mixture in the

linders. Spark plugs A-8Y used on the motorcycle may

uted by type A-7.5Y. Spark plug (Fig. 14) is made up of

| 3, side electrode 6, insulator 2, centre electrode 5, ter-

nd two round copper gaskets. The lower portion of the

g shell has M14x1.25 thread, 11 mm long. Spark gap
mm is set between the side electrode and the lower end

re-electrode. ' :

Function‘s of Ignition System

ritch on the ignition, insert the ignition key into the igni-
hole as far. as it will go. This will close the circuit of
il primary winding and the circuit of pilot lamp which
it up. ;

rrent passing across the coil primary winding creates
lux in its central core, the lines of force of which will
ugh the engine timing cover. The distributor cam is re-.
imultaneously with the engine crankshaft revolution.
- the cam lobes run against the moving contact arm
pushes it away, the contacts break and the circuit of coil
inding is interrupted. i -

lis moment the magnetic iines of force flowing across
lings induce electromotive force in them. The -electro-
rce in each winding will .depend on the number of "
rns, value of magnetic flux and the rate, at which the
lines of force is diminishing, as these lines are cutting
of winding. Since the second winding has a large num-
s, a high-tension cnrrent (10000—15000 V) necessary
g the combustible mixture is induced in the wind-

he distributor contacts break, the spark is formed simul-
etween electrodes of plugs of the right-hdnd and left-
nders: one spark is formed when in one of the cylinders
n stroke is ending, while the other — during the period
stroke, 1. e. when valves are closed.
neously, a seli-induction electromotive force reaching
)—300 V is induced in primary winding and flowing
1e direction as the current in the primary winding. Un-
res are taken, the self-inductiver current will cause
spark to form between the distributor contacts at the
leir opening, which may burn the contact points. In ad-.
he voltage in the secondary winding will drop due t

-away, the condenser charged with

When the contacts break apart, the induced current is dirécted
to the condenser and charges it. After the primary current dies
W con : it is discharged across th
primary winding, where the current is flowing %n the op;s)’ositﬁee
dlrectmn', and when the core is rapidly demagnetized and the
voltage in the secondary winding rises.
' It is self-understood that if the condenser is out-of-order the
've}?age inf thef_se_cond}ary winding of the ignition coil will be in-
sutticient for iiring the combustibl ixtur i i
i A g stible mixture and the engine will

As soon ‘as the engine is started, the power supply t igni
. L . - . - iy % : - 8 o th i
tion coil primary winding will be transferred ffo%ny the s%olrgege
battery to the generator alter the relay contacts are closed.

To stop the engine, cut off the ignition by. pulling out the

;i'gnlition key or sliding it outward till a click is audible in the
ock.




Fea1q Apauway (g

J100 uonus; edepdes (o

saaim  Apadoad

ST Malq 9sed Ul [eululie} AIM 10]
MGUISIp 0} paoduuod  ueym (9
[109
uonIudr jo i Arewnnd m s
BRlq 9sey Ul Jeulwiel jndino (oo
UOIHUSE  0) PajoduLod  uaym (q
‘1102 uory)
-udl oy dwepesy wory sum ur s
qeelq 9sed up [eunwid) jndor [i0d
UOIIUS] 0} pPojoRUUOd uLym (B
3481 jou A dweg d[qejrog
[BUTIIIO) 911m
JOPNQINSIp 0}~ udy} ‘100 w0
JO  SIBUILILI}  UOISUO}-MO] 0} pua
19U30 s) M ‘punoid o} anm sy
jo pus suo Jujpoouuod duwey 9)qe}
-lod °sn ‘qnel oy} puyy ol md
I 1l jed1q o) sjuiod 31 ‘pejoeyy
1B JOU SI ISALIPMIIDS J] I9ALIp
“M3IDS OBIIE |[IM 2100 ‘IOPIO Ul §]
HIDIWD - UOISUR}-MO] ] 'AI0D  [10D
UOIILSL 0} 9S0}d JOALIPMIIIS aoepd
SIORJUOD JOINQLIISIP 9SO[D ‘UON}IuS)
UL P S9A0D  Juod] dAowal (1
[100 uoust ur oq Aew jney
‘quepiA’ s yreds o g up pagridsap
poyjauwr Aq Supposyo opym § (o
, S[PUIULI} puk

Spus ?yim uo jsnp pue pp (p sjulof [eumLIS}-0}-a1M  (p

Sumuasey 1ood (5 | -1une)

UoIsu9]-Mmof  ur - yeaiq (§

100 wonudr Ajmej (e

JB S3IIm  9s00] (2

Sura

Ay ere

s[eu,

Apsirey

Aursouselq pue siwojdwis

ssnen

" siquorg

[sem ._Em 19

QP ' 90y
sewl} O]—¢  10]

-U 1 9if Qull UM UeIP pun
"S]OBILOD  URIMIO(
ded wuw 9 0—p'0 19S5 HO 1A
-00 19JN0  asedyueId ayel (q

sdnjd >aeds oo
-ejdor 1o ueap ‘ded 1091100 108

uo

SREISER I ¢RTF]
-1d surjosed jo spue opup ‘¢
5 PuIsma dn
1 Suemof

DnjBA

supjosed ur wouy
1] pue [moq 3ul
]39S eaowal ‘mojl [Ny je 3ul
-UUNI jou $1 QUlosed Siy} J9)ie
2did - puodss
-19}je  3Ulso[d

aYy). - A[paneu
‘auo Ag auo Ik
pessordwiod ypm ysnodyy mojq|-ado 3200 dul[OSES [YpM MOJ] dulf
sad | -0se3 Mooyd pue J19}}RINgIed WOI]

ERIES
‘pue
ERIR
Ay
ulosed L2801

lomqrasip  uesmjaq ded o9y
‘samooe speds eu Jp Snyd wieds
ur ey dof yoo] ‘sicadde Wiwds
11 ded pews v Suave) punosd
e 0] ISALIPAIINS B UINoL}  pud
olm  duroeuuod Aq 31 wo ieds
o9y pue ‘o pus anm |md (q

SOPOIIIR[D LSAM]A]
jaeds spayd pue | punoid,, o} £poq
poouuoy Snpd yeds mdzosun (e

A1ddns oalesa1 10] pou

sadid QUI[OSES  JOQUUOISI(] ‘¢

Sy
1BINSANIL G

GEGUCE

uaym  Ajye109dsa)

syutod 3oBIUOD juNg

10 A0 ‘s]0BJUOD  10INQLT)
usamipq ded ou (q

padewep 10}

-ppnsur ‘sdnpd syaeds w jnp
jisodep  moqied  ‘sapouy
ueamjoq . ded ou (e

anpd yaeds

Jurmnyp  ou  Ja)3Ringred
pasy ouijoses UyIM

19371}

S1I JO 3000 oujjosed dn-pad
-3010 10 pe)RUIIEIUOY) '

(3oy sr amSue
S1apuIj4d




1l

=
| ol o H,,\E 18 “5:&_5.:5 (TR
paads-apr  ydnoiyy  mojg - S -Smostgef ﬁmm%..ﬂw:uw ,.m ywtm%ms wmwﬂw:%mwww ﬁ._mE
: wiom ase |’ el
- _uonesado | sBunieag  ulew  jyeySyULID
ut eulsua o} Suiueisy £q sy su Io/pue suidyuerd  ‘siapurdo

suidue  medey g | (MWIRIRP (1M DlueIPAW jiadxg o ‘suojsid  ‘surd  uoysidg ‘e
: BUBIYIPA0 JO sTRD Aefop B s sdojs ‘jjo 3 ; ;
SjeUIIIS puB DUl ‘jjo s]ood | PRUNIMS Buwlq ‘Suidue < I ‘quar
¥ wye pue suidus dojg 'z | -Bdde st wopuS: pesy-joyg g S1BAYIAAC AUISUY °7
%w S]OBIUO0D YO ‘DSIMIDO[ON) - Paplejal st uopn : :
e Apoq Jonqysip uwany 7 | -uSI souwo seaddesp sydouy 7 uo e 2 .
: S9A[RA pulId pue azu S mt,nommmtmwm_g%umow vﬁsw L
-0qJedep  ‘amidua  areday ‘gp yoyssardwod jo e *gf Sungees  jou SOAIBA 0]
s3uir uojsid ooeyd s3nid syieds uo [0 ‘savorus suyons Jo
1 10 uBep. wdus yedey ‘g [AUIBUS ‘HOISsaIdwod jo yoe ‘g | peSewep sSuu uosig g
PoZIuoIyOUAS : = oy

Si3}jaanqied jsnfpeey 'g [jou SI s1puifd Jo uopeiadp ‘g -snfpesir  s19)39anqien) °
aderd ur 3ol mems (o : — 3500] st EED Hmtm,ﬁmhmw Am

Jeo]} ooe[das 1o zredes (q e &eay jrOY (g :
. : . 19)30mq

-180 4enoly} syes| aurjosesd ‘Iaous £year 10 £ 3

SIS Jio-jnys ues[d (e (-IS UL AIIYOBQ saows oulSus (e M J[pasu Mo.mz:m wm%% ém%i

: J13quueyo
JEO[] JO JUIpoOJJIA0 0] ,

. MNP YOLI 00} [INXIW “/
-00 @de|dal 10 SIOBJUOD LOLIP yIeds Ap100d petosuLIOD

“HOd3Y  OINGLISIp  aredey 9 [YBIM  ISOWS[IS Ul aJppRg ‘9 |10 fyne;  resuspuon) g
Suoim jes

de8 jsnlpear ‘o punoid e pue spus olm |st d
: fpi I I 1 de3 meyy 1o jJuing aie 1
J0 UBRD ‘spoejuod poadsuy ¢ |usamjeq  yIeds  juspILiu] g $]0BJUOD . HE:QMSEM ¢
Apaway Bulsouelq pue swojdwig asnen a[qnoir,

de3d

¢ sde8 4£je1es 9 Suipuag = s

£q .mucw.ﬁm%ﬁ% EExM ammﬂw Ajeles ul PeqInisip SVUBIERT ¥ sjaeds SwssIW ¥

smas 9[qed dn :Bmm: S e
‘S[ROJILIID) LB ‘s[euluLiR) AI9) : ‘ ! }

-Lﬁ e MHosooMEouM 210)S9Y ¢ Supjuyq st dwey jo[1d ‘g | 1B UONRIUUOD 1004 “E

et sSnjd >aeds £yneg ¢
4 ydeiSeied ur se aweg g E 5 e
aurjosed ysoyy awud (0 PLilest agll E??.&w%

are sl 1epeIngied (g
19]12aNqIRd 0} du
-jjosed Jo Pad dnjui (e

: : IPpufo
ouo0 uo syJom ‘A[Igjn3aLil

‘© ydesSered ur se wrw%% - 1))INGIED U QIR T amyxiun yeap ] | Sund ‘Suissiu ouisug g
o £y 11 1red i =
2 Sua ‘pes .
o1 drjs. 07 senupuoy upno Iy (o SPOD  JEUSIHELY | SU ; g = ;
‘sjoquod g 3snfpedy 9 -goxdop ST Iojie}s OB USUM 9 yomp  jo mEMﬁw%h WS

sdupr uojsid 9oeyd : I8y} -

i S - 1mwe evows (o | -sid ueyoiq Jo Suppys (0 : 5
-91 10 UBd ,oEmzm aedar (@ ealq U3noiy) pajjwe oY ( um:_mwﬂohaozg wox :W.EMEH
-3uruang J0 wogIed 0} AMp

omip (q |SBuness  jou  SAfRA (g

: woy} Jo suo ul

10 s1apuiAd yjogq ur ode[d Supye}
o1s. . 101ssa1dwo 0 .

o

soajea Jiedar pue
u-pupad - eurSus  Jredar (q




| =
\,::m:m Heys uoyp -aopaggs v?c:
2:3 eysyuedd wng adid mf vale Joiearq m
| Uonoayy Joygeslq ojui o 92107 | U [oU0) W Suihiea ‘punos
‘,55 A qing Jeqqni Suws) u : : SJeRIq Ul mous o 19jeMy | Buyjeanbs suifouny g
| | Pnp Jsyjealq ySnoay ASLINULID , JAA00 Sunu
| 3 “:_oo,: 9deoss Jouued seses ‘sjutofl - PoteRys wmid Jujay Spunl pue juiol xoqieas
| oULSLY aedoy 7 | UoN0oIy)  SYB3]  [j0  aAISSEIXNY G [} J0 pounme] doUjealy g -0 -amBus je ‘Snid ieed
N0 Mols pue | L, dseuen up @: payooiq etk 9L JO0 mous yym dn 9ALp  dwnd ji0 ‘Jojessn
O} J9EA jou 28 g $588° Jumuny emSys M 1 | paB8op jonp Jgesig | -23  Japun Sye3| 10 g
dn pagSop s peey Jopuirfo :
QULEY nedor (p woly  jonp o (p
-10-110
8L J9A00  Fuiuy e
9 edag RIq 1o} 9oy Suijeoo
Lpue o) 10 ddueyo A,n::
CIHWIS Ha) siepuyjdy aoepd WIoMm]ric
4091090y awiSua  nedos {q puijhs uoysid (g
s3ulr ::; U9Y0Iq a0
i worjdoy ouSus Tedss (e | 18 sSup sid (v oY 1o
28 ruca ey PDSIMNIGD | :
10)nqL3sIp wimg g \ UOIUS] 9pey
joysed
°l—SINJSI  wonpns e v
{1 ‘peay sepunko o3 183)8mqued sjurofl pesy JpuI[Ao-0)-19)301
m:._:mzwwi. sinu dn :@Em: 3 : J9]jamqaed ufy al11yoeg 3 -ngqied  je paxons - ne (g
. PEO| Iap pajsnfpe
fopamqies jsnfpear (e | Ul djedejadde 01 sjeg sulgus (e | -snw S[pedu  Suppw (e
4 : . ‘UBI] 00] BIN)XIY ‘g
paysnipesir oppeasu : &
Y 3sifpror (o Juriejow J9)jemaqred (o =
. A R i . f
| i _ f}f‘!}l’!!f M
Apatuay Amsoudeiqg pue stojdindg 95Ty sJqnolj, o
b S S e r S e ) .iL;II! { <|;1)Li.il(}]’):llll|’)ll§h|"} ; <t
“1euesd e Ay (q
ysem pUE 9AOWINI %m@ : mq:mﬂm. wmw
: 210 18OJ1 0| 9[pedu jjo-juys jeol} 0.
-ou jjo-inys Jo Supgeasos Jump - V&o:%ﬂ&%%&%%ﬁ%ﬁ wmm, cwcco: Ia)pPIqied (e
-NPUl  19))2angJed ..:SE .mm:c o ouimoj} oul Suuuns s|p e
341 3 I - Lo 001 SMIXIW g
Jo  Jequieyd  JBO[] UBL|D g | ul 2jeroedoe o} sjej suidug g g : . : s
meda Joj s|[ed ourd ASBIN UL I SUNPOLIRAD G
-9 ‘pAI0dsS 10 pIZIRS SI :o.uw_a [9A9] 110 YRy ‘] ur jlo ou Jo 2depoys || =TI 0N el )
JI 'T9A9] jo8410d o} dn dog, ' : parnoy sdnjd yaieds ‘sayows HAI0 0
s3urr uojsid aoeydar | jio o rmm_mano Jo e g | Bupys  sSul u0Isid 9
10 :SGM .wEm@:@ :aﬂu% %;.m auidus ‘ol a”_Eo_ H%z%\am.og
oysed 9oejdar 10 QI . -peai] jB  25BIEI[ SBD)
_Eu:u wﬁmvc:@ dn woydip ¢ |uoissarduod Jo mwﬁ alipped ‘g :méofy sSupds  oA[EA
© s3upds ooeiday ¥ syisodap u0qIEd 03
; e GE.&. i U0rssa1duiod 10 B ‘g | onp SujRIs JoU SeAJEA ¢
9z1u0qIedd(q Puidus Ieday ‘g huee sl . 2 5
4 ajoy e :
juaA 3nyd opi} UBSP ‘1031 pue . ojoy juoa 3nid seqy yuey
%.:u ,UEQmO.qu— Ul gsem “I9UEB9D :E:.Cm“mm _.uo.hbu.ﬂcwu 30 .._,.u:
1E OAGLIDY ‘Sayelq Ul jedy pue - -B9[0 JIE  PIjRuIlBRIUOY) G coﬂmm
Suiddys yonp  Jop ypRyD g dn Suppord jour s1 9[24030})
: ureo 9jed pouruiel S wed 1ojnquy | -ow 3y} uado Afny dj33014)
-1aqn) pue  Bunmwe! ojemu : 1 des pdilieasomad
e : 3 mEPJm 0.




a

moisten
with

cleaner

prime fresh oi!,
filter stuffing with oil. To pro-
all
Remove generator, dismantle,
wash in gasoline, blow through

and dry. Reassemble and rein-

tect it against snow in winter,
stall on motorcycle

loosely woven cloth
"Replace gaskel

envelope

Coupling bolts turn with no effort
Remove generalor, inspecl gasket

the

wrongly

Two coupling bolts of ge-
reassembling
engine the generator rubber

nerator got loosened

During

gasket was fitted

in place

fails

engine

; it misses or stalls
to develop high speed

1 medium and high re-
13. Oil leaks under ge-

nerator

volutions;

VI. POWER TRANSMISSION

The power transmission system in the “¥Ypan-2” motorcycle is
a group of interconnected mechanism designed to relay the ro-
tation irom the engine J (Fig. 15) crankshaft to the rear

i 7 T

2 L

A e 7
%J 7=l 7

17 Z

77
7 7 228
/ ,_I, ;L-r 7 7 ///2
. 7 // 7 // %
7 2 o
/ (,//// 7 /
o) 3 4 8 &

Fig. 15. Diagram of Power Transmission:

I — engine; 2 — clutch; § — gearbox; 4 — propeller shaft; 5 — rear wheel; 6 — final drive
(rear)

wheel 5, to alter the tractive effort on the driving wheel and to
vary the speed of its rotation. The power transmission comprises:
clutch 2, gearbox 3, propeller shaft 4 and final drive 6.

CLUTCH

The purpose of the clutch is to transmit the torque from the
engine to gearhox, to disengage the engine {rom gearbox at the
time when gears are being changed, or when the brakes are ap-
plied suddenly. The clutch provides for a smooth movement of
the motorcycle from rest. It protects the power transmission and
engine parts agdinst breakdown, when the engine r.p.m. or tra-
velling speed is changed all at once.

Clutch Design

The clutch ‘used in the motorcycle is of dry two-disc version
made up of driving and driven parts and a release mechanism.
Flywheel 77 (Fig. 16) and plates (pressure 16, intermediate 74
and thrust 73) belong to the driving parts. The pressure and in-

# 51




- attached on pins to the flywheel
pressure plate centre for the square

screws, the heads of which are sz

o fit in. The thrust plate is attached

16. Clutch:

— arm bracket bolt; 9 — clutch release arm:
inif hmalging; 12 — clutch shaft; 13 — thrust p}a’te;
riven disc; 16 — pressure glate; 17 — flywheei;
19 — oil seal; 20 — driven disc hub

- . : ‘V ¥
iclude two driven discs 15, one of

ntermediate and thrusi plates. Both
ined with round facings made of
s mesh with the splined portion of

consists of clutch release‘ arm 9,
rod / and its tip . The slider and

closed in clutch shaft bearing hous-

- is placed in the annular groove on the

elease rod tip; 4 — thrust ball bearing: 5 — slider

hing ihe thrust plate at the spots ‘,.

pressure and intermediate plates,

ing 11, while the rod and its tip —in the interior hollow of the
clutch shaft. :

Adjusting screw 7 of the clutch lever control ‘cable is turned
into the top end of the clutch release arm. The lower. end of
the release arm is attached through an eye and-a pin to bra-
cket 10, which is mounted on the clutch shaft rear bearing hous-
ing and held thereon bv means of a coupling bolt with nut. Oil
seal 5 preventing oil flow from gearbox is placed in the slider
annular recess. The slider end face and the rod tip shoulder ser-
ves as working surfaces for the thrust bearing balls. Oil seal 2
rod in order to prevent
oil flow from the gearbox into the clutch chamber.

Fuﬁctions of Clutch

The clutch release mechanism is controlled by means of a
clutch lever fitted on the left-hand portion of the handlebar, and a
control cable. With the clutch lever in released position the clutch
is engaged. Under the action of springs the driven discs are
compressed between the pressure, intermediate and thrust plates.
Friction force developed between the discs and plates forces the
driven and driving parts to revolve as one unit, transmitting ro-
tation to the clutch shaft of gearbox.

In case of a sudden pick up in the engine revolutions or in
case of load increase on the driving wheel, the torque relaved
through the clutch is intensified due to forces of inertia. Should
the torque exceed the coefficient of iriction between the clutch
surfaces, the clutch discs will start to slip, damping thereby
the impacts of gear teeth in the gearbox and of the engine
parts.

When the clutch lever is depressed, the effort is imparted
through a control cable to the clutch release arm and through
spider, thrust bearing, rod tip and rod proper to the pressure
plate. At this, the plate is shifted towards the flywheel, compres-
ses the springs and frees the clutch discs from the spring pres-
sure. Discs' and plates are hereby separated and the friction
between them is terminated. Thus, the cluich is disengaged.

-~

Clutch Adjustme_nt

The clutch lever should have a play within 5-—8 mm. This play
may be measured on fhe lever end, ]

If the play is normal, the clutch lever will ensure full enga-
gement and disengagement of the clutch. SpLp

If the play is smaller than specified, the clutch will slip, and;

if it happens to be greater — the cluich will drag due to incom-




with adjusting screws of clutch le-
rews in or out either in the clutch
release arm.:

ARBOX

or changing the tractive effort on
n a wider range than it is possible
t10ns only. Besides, the gearbox al-
ing at starting and to operate when
; the clutch engaged.

rt on the driving wheel prov1deo for
er diverse road conditions by res-
rell as to overcome the motorcycle
st or when picking up speed on the
active effort, alter the transmission

cle “Ypan-2” is a four-speed, two-
stant-mesh gears, and gear-shifit

of Gearb'ox

(Fig. 17) include: .solid box I3
(d main shafit 9 with ‘gears and shiit
and kick starter.

parts of gearbox units, a window
provided in the box front wall.
¢ lower portion of the box for drain-
ep through into the clutch chamber
partmen‘t. This hole is closed with =
dust, entering the clutch chamber.-
all of the gearbox is used to mount
the middle of this wall there is an
iller plug. j

‘integral with the I, IT and TII gears.
wheel keyed on the shaft. The front
ers the splined hub of the clutch dri-
houses the clutch release rod and
shaft is carried on a ball bearing.
surface for the clutch shaft rubber
ait from the external end of the
clutch shaft is mounted in roller |
ged ahead of this bearing.
ith splines cut to fit the main shaft
een the sleeves and communicated
are used for oil feed to sliding
heely oni the shaft. The main shaft
es, by means of which the gear shift
he sleeves have ring grooves for the gear

15 16 17 13 19 20

%

17. Gearbox (sectional view):

1 — starter

B
B

shift
11

front
2.
oil feed to gears;

baffle;

gear; 13 —box proper;

bearing;
leeve; 15 — gear shift

10 —front bearing co-

11 — main shaft oil

shaft
24 — gea-
change hand

7 — clutch
drive driven ge-

28 —flexi-

gears
joint flange; 29 —main shaft

1V gear;
g; & —clutch shaft

shaft;
1 gear;

2 — gearbox
25 — gear

111 gear; 19—I and II
20 — main

and IV
thrust ball bearing; 33—

haft oil seal;
k release slider; 37 — slider
od tip; 84 — clutch shafi

4o
iy

spring;
6 —clutch
; 8 — main shaft ball
16— 111
17 — hole for

18 — main shaft

gears shift fork;

38 — clutch shaft
382 —

clutch shaft ball bearin

oil

2] — gear shift quadrant; 22 — oil

baffle; 23 — main shaft

rbox left cover;
27 — main s

ble coupling

nut

3 30 — clute

seal;
roller bearing; 35 — clutch release rod oil

cover;
release rod

9 —main shaf

ver shield;

12— main shaft IV

14 — main shaft s
sleeve;

fork;

gear;

lever; 26 — speedometer
ar;

oil seal;

clutch release r

LT
3f

.

seal

33

34




b

gears are changed, the sleeve enter

‘ith the splines of the gear fo |

arried on two ball bearings,

t each bearing.

he propeller shaft is fi
L&

t ted on the shni
el withpa not A w

er
L
rm thread il

pawl; 3 — return spring; 4 — ratche_’r; 5 — pawl

; 7 — gearbox left cover; § — gear shift quadrant

quadrant shaft spring; 7/ — washer: 77 — gear

X right cover; 74— quadrant lock: 15 — gear

gears shift forks 17 — I and II gears shift fork:

anl arm; 20 — bushing; 2/ — oil seal

| [

ving the spiral-type driven gear of the
r is held in mesh with the worm
n a hole in the gearbox wall. The

two pins for connecting the flexihis

)

of the main shalt is used for align-
forks 16 and 17 (Fig. 18) is moun
in with fastening screw 9. The f
he ring grooves of gear shift sleeve
he iniricate-shaped gate of the ge
ound flutes are made on the quads
he balls of lock /4. The quadran:
.is arranged crosswise in the gearh
/1 installed between the bhox cover

172}

_ratchet.

and the quadrant presses the latter t

to the gear-s
change hand lever 12 is fitted on the

nism.

Pawl crank 5 is fitted on the ratchet neck and is held in plac
by check ring 6. This crank mounts the pin, which enters the slot
in crank arm 19, and pivoting paw! 2. A pip clamped by the
hooks of return spring 3 is press-fitted in the pawl. Return sprin
is installed on the cover hoss and rests with its ends agait
cast-in tib on the cover. The crank arm is fitted with its splines
in the splines of the shaft of gear change foot pedal 7.

The kick starter (Fig. 19) consists of shaft 4, pawl .7 secured
on the shait-kick starter pedal with lever, return spring [/ and
gear 3. The shait is carried op bushings fitted in the gearbox.
The kick starter pedal with lever is fixed on the rear end of the
shaft, protruding out of the gearbox, by means of a wedge, nut
and washer. The shaft has a thicker part for mounting the paw]
with the aid of a pin. The spring and pin are inserted in a hole
in the shaft thickening. They press the pawl against the

~+ (D

0

& g9

The kick starter gear constantly meshed with the I gear on
the main shaft is fitfed on the kick starter shaft. On one side of
the gear is a recess, wherein on the inside periphery are the rat-
chet teeth, into which the pawl is made to enter when set in
working position. The gear is heid on the shaft from axial dis-
placement by the thickening on one end and by bushing 2 on the
other. The latter is fixed on the shaft by means of a pin, the pro-
truding end of which is used to fasten the rear end of the return
spring. The front end of this spring is fixed in the front bushing
of the shaft. The spring is introduced to return the shaft to
initial position once the pedal is released after cranking up the
engine.

When assembling the kick starter it is important to set the
Spring so that it can throw back the kick starter pedal with force,
To this aim turn the bushing with spring end fitted into its side
hole anticlockwise and secure with screws to the gearbox.

For cushioning the impact at the time when the pedal is sud-
denly released, a buffer made up of pin 70, a spring and plug 77
are installed at the bottom of the gearbox.

- Release 9 screwed on the inside part of the gearbox rear wall
is provided to draw the pawl away from the ratchet (eeth once
the shaft is turned back io initial position.

As soon as the kick starter is depressed, the shaft is turned
and together with it the pawl which, at the moment, is de-
meshed from the release and under the action of spring and pin
is meshed with the ratclet teeth, thus dragging the gear along.
The kick starter gear, being connected to the | gear on the main
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shait extension tha! pro-
trudes through the cover, while the opposite square end of the !
shait enters a square hole in ratchet 4 of the gear shift mecha-




pawl;

11 — buffer plug

ear; 4 — shaft; 5 — pawl spring; 6 — spring-loaded pin; 7

1 release; 10 — buffer pin;

Fig. 19. Kick Starter:

§ — pawl pin; 9 — paw

1 — return spring; 2 — shaft bushing; 8§ — g

shaft, revolves the gearbox clutch shaft, the clutch and engine
crankshafl. Once the pressure on the kick starter pedal is remo-
ved, the gear together with the shaft is returned, under the action
of return spring, to initial position, while the pawl is drawn off
by the release. The stroke of kick starter pedal is limited at the
bottom by a rubber bumper attached to the motorcycle frame
and at the top by a spring bumper on the gearbox.

Functions of Gearbox

In the gearbox all the ‘gears of the clutch shaft are always
in mesh with the gears fitted on the main shaft. With the engine
running, clutch engaged and gearbox set in neutral position,

 the clutch shaft 75 (Fig. 20) is rotating en-block with its gears,
inducing the gears on the main shaft /4, also to turn, but without
giving any motion to the main shait. -

‘A desired speed may be set in the gearbox by meshing the °
respective gears when the sleeves, made to slide along the spli-
nes, come in mesh with relative splines of the main shaft gear.
As a result of this, the gear meshed with the sleeve imparts the
torque through a sleeve to the main shaft which is connected
through propeller shaft and final drive with the motorcycle driv-
ing wheel,

Gear shift quadrant 2 is devised for axial shifting of sleeves
along the main shaft splines. The gear-shift forks enter with their
tenons the two intricate-shaped gates in the quadrant. Whenever
the quadrant is turned, the gate forces the fork to shift and with
it the respective sleeve. The gates in the quadrant are so desig-
ned that simultaneous displacement of sleeves is excluded. The
quadrant shaft is actuated either by the gear change hand lever
or by the gear change foot pedal. '

The gear change hand lever may be set in five different po-
sitions. The I gear is engaged when the gear change hand lever
is pulled back to the stop, while by pushing the hand lever for-
ward, the II, III and IV gears are engaged one after another.
The neutral position of the gearbox is selected by setting the
hand lever between the I and II gears. The hand lever features
not only the shifting of gears in succession, but also in a range
of variations, for example: from the lowest gear directly to the
highest one and vice versa. The main application of this lever
is, however, to set the gearbox in neutral position. :

The gear change foot pedal is used to shift the gears only
in a definite succession. Lower gears are engaged by depressing
the front shoulder of the foot pedal, while the rear shoulder of
the foot pedal is depressed for higher gears. Once the pedal is
released, it is set back in initial position by the force of the
return spring.
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P
’ Operation of the gear change foot pedal may. he Sumimarized
‘ as follows: whenever the pedal is depressed, paw] erank 4 turps,
] pawl 3 is inclined, and leaning against either top or hottom tooth
S&E e of the ratchet turns ratchet 7 and 1S shaft) Inithpe way the rat-
je ; : chet is turned until the pawl crank is resied against the adjust-
Cse f : ing screw. As s00n as the gear ig engaged and peda] released,
5‘-}*; the return spring pushes the pawl crank back tg its starting
V) B position.
Bra The ratchet is made with fwg fows of teeth, ‘one rou: being
=<% Ior spare. In case 1 tcoth is chipped or broken off, turp the
20N | ratchet so as to bring the spare Pair of teeth in action.
5%
T5O ;
Sox Gear Shift Mechanism Adjustment
i Correct and dependahle functioning of the gear shift mecha-
kb L ¢ - nism (refer to Fig. 18) is ensured hy timely adjustment of the
ERSB gear change fopt pedal stroke. The gear shilt mechanjsm is ad-
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& ClE= | Fig. 21. Sketches of Gearbox Adjustments
5 e
SHE— R justed by means of stops (adjusting screws) which restrict the
N B ol =d D}
sty turning of pawl crank, ang consequently the stroke of the gear
i §,~§‘=l"ﬁ change foot pedal.
E"f%;r}; | For_readjusting job, start up the engine and set up the mo-
e torcyele on its stand. After that proceed as follows: —
SR . Adjust the lower stop by turning the quadrant with the gear
o : = sl . P =
el change hand lever in the 11 gear, making the lock sett]e in res-
L pective flute of the quadrant (position 7 m g 91y
i = f A ik -. : / & .
e ik Press on the reay shoulder of the gear change foot pedal (po-
Z1% sition 2) in order to engage the 1jj gear. If the lower stop (ad-
S | Justing screw) is correctly adjusted, the quadrant is furged to
=i LB e required angle and js locked in that position (position d).-fn
S5E A : 1 SREn: : AL . 3
LR © | case the stop is Misadjusted, the quadrant after being turned by
i | the pedal remains unlocked. This is easily detected by rocking
e ¢ gear change hand Jeyer back and forth. Here the following
z alternatives may be possib]e:

a) angle of quadrant turning is top smali

(position 4). The
gear change hand lever

must be pushed forward g little before
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locks the quadrant. To remedy,

ower stop slightly out "(adjust-

heck the pedal stroke again to

0D, 4

g is too great (position 5). Lock-,
the gear change hand lever is

urn the lower stop in.

rning the quadrant with the gear

rresponding to the III gear (po-

{he gear change foot pedal in
ion 7). The quadrant should
ing action takes place, which is
‘hand lever is rocked, it means

ed. Here, the following alterna-

o is too small (position 9). To
ken the locknut and screw the
B, see position 7); ‘

o is too great (position 10). To
he upper stop in.

is completed, safety the screws

, aintenance
nspection check all fastenings

level in the gearbox and top up
n one line with the lower threads

oil in the gearbox. For this job
gs, and drain used oil out. Then

fill 150—200 cm?® of automotive
fmer), or AK-6 or AG-5 (winter)
gine, raise the motorcycle on its
d run for two or three minutes,
rain flushing oil out and prime
nter-time prime hot oil into the

edal mechanism when necessary.

ntroduced to transmit uninter-
the gearbox fo the final drive
er, while following the road con-
ly in relation to the motorcycle
int, propeller shait and universal
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7
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37

o
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— seal cover;
ng;

drain duct;
[-joint

4 — pro-

5 — lock

ith band;
34 — cork

4 — casin
16 — drain

24

flange; 2

19 — universal-
g

1 — universa
i

joint hood;

driven

dise; 29 — propel-
ring with p
3 seal;
36 — pinion shaft;

earin

i3

10 — distance bushi
washer;

13 — oil

S8
]

g
r

ersal

ble joint

30 — sealing
bear

; 6 — rubber sea

9 — seal spring;

ing gear h

bearing;
17 — shim;

splined

coupling rubber
ball

15 — packin

18 — bearing

20 — ci
2 — wedge b

2 — distance ring; 3 — shim:

collar;
=3
-row

31 — needle bearing;

28 —
gasket; 85 — double

fork;
lubricator; 23 — univ

peller shaft;

’

37 — ring gear; 38 — ball b

25 — flexi

— needle roller
12—t
27 — band;

8 —rear whee| axle;

/1 — casing;
/4 — needle

plug;
joint

4

5

Fig. 22. Propeller Shaft and Final Drive:

casing cover;

bushing; 5

o=t
Crossy 92 —
ring;

ler shaft sealing




orm of a coupling equipped wi‘th

is- fitted on the gearbox main
flange 25 is fixed on the pro-
y means.of a check ring.

le member of the transmission.
in operatipn, it is enclosed in
ng 26 from axial displacement.
5 oives the necessary rigidity to

d by means of the main shait bali-
e propeller shaft front end. Uni-
propeller shaft rear. end.

up of two forks and cross 2‘].
ve pinion shalt splines and held
> bolt 32. The cross pins are fitted
i both forks. The bearing outer
Bearing lubricator 22 is screwed
y. Appropriate holes and face
n for lubricant distribution.

n hood 23 and has rubber seal-
dust and dirt. '

RIVE |

s to increase the torque on the
the propeller shaft at right
is devised as a pair of spiral-
ing /1 (see Fig. 22), which ser-
brake shoes, as an oil reser-
nd end of the rear wheel axle.

s a slot and four sturdy studs
the rear suspension swinging
e cover for priming oil into the

s mounted in the gear hub in
e brake shoes. This seal is retai-
7. Oil penetrating from bush-
h a hole back into the casing,
nrough the seal, it is collected
de along an oil drain duct.

I with ifs shaft is fitted in the
4 and double-row ball bearing
ewed in the casing rests against
ough star-shaped packing wa-

sing through. holes in rubber

. bling by means of the mentioned shims.

_the bottom closed with a plug.

lead to derangement of the fina| drive casing cover.

-necessary, as the oil should be on 25 mm leve] from the plug bear-

; level_.

Cork gasket 34 is placed between the nut edge and casing boss
end face. To avert. oil leaks, a seal is installed between the nut
and universal-joint fork 19 fitted on the splines of the pinion shaft.
Spacer shims 17 are inserted between the fork butt and the ball
bearing inner race. ;

The driven gear consists of ring gear 37 and hub 12. The
ring gear is bolted to the hub flange. The other end of the gear
hub is splined for connecting with inner splines of the wheel
hub. -

Oil conducting thread is cut inside the hub from the flange
end. The hub together with the ring gear is carried on two bear-
ings. The left-hand bearing is made up of needle rollers 5, with
the driven bevel gear hub serving as its inner race, and a steel
bushing press-fitted in the casing acting as the outer race. The

-right-hand ball bearing 38 is fitted in the casing cover boss, en-
“tering tightly the hub hollow:.

Before installing the hub in the casing cover boss it will be
‘necessary to fit distance bushing 10, against which is rested the
rear wheel distance bushing. The fina] drive in assembly with
the rear wheel is mounted on a common axle, linking both units
with the rear suspension of the motorcycle.
 Between the side portion of casing cover / and the inner race of
bearing 38 is installed a shim for adjusting the backlash between
teeth of final drive gears. Ior proper performance of the final
drive it is important to set the backlash between working surfa-
ces of gear teeth within 0.1-—0.3 mm. This js done during assem-

Maintenance of Propeller Shaft and Final Drive

At the time of daily inspection, check tightening of nuts at the
joint of final drive to swinging fork arms. If these nuts are not
tightened in time, their loosening may disturb adjacent joints and

After every 4000 km lubricate the universal-joint cross reedle
bearings. For this purpose dismantle the final drive, move the rub-
ber ring forward along the shaft (see Fig. 22}, roll up the hood,
and using a grease gun pack grease into the cross through the
lubricator. Check oil level in the rear drive casing and top up if

ing surface.

After every 4000 km change oil in the final drive casing. To do
this, unscrew the filler and drain plugs, and drain used oi] out.
Fill 100—150 cm® of oil of the same grade as used for the engine,
flush the final drive by turning the rear wheel a few times, drain
this oil out and prime fresh oi] of the required grade to correct
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VII. RUNNING GEAR

Running gear of the motorcycle comprises the following units: -
frame, front fork, rear wheel suspension, wheels, front and rear
saddles, and mudguards.

MOTORCYCLE AND SIDE-CAR FRAMES

The frame is the principal carrying element of the motor-
cycle, whereto are atfached all the basic and subsidiary units of
the motorcycle outfit. The motorcycle is furnished with a tubular,
double-standard, compact frame of welded construction.

Design features and principal parts of the motorcycle and
side-car framing are illustrated ig Fig. 23,

The side-car frame rectangular in shape is connected with the
motorcycle frame by clamping holders 8 ‘and 23 and tie-rods 9
and 387. Specia]l hangers are welded to the frame in the rear for
mounting quarter-elliptic springs.

The side-car whee] is connected to frame 17 through an over-
hung axle lever articulated to the frame. To protect it against
mud, t]h7e inner hollow of wheel brake drum is covered with guard
plate 17.

Vertical road jolts are taken up by the spring-loaded hydraulic
shock absorber (similar in design to the shock absorber used in
the motorcycle rear whee] suspension). The shock absorber is
rubber-bushed on the frame tubing and on the whee] axle lever,
with the lower bushing press-fitted when assembling the axle le-
ver, while the upper bushing is mounted at the time of fastening
the shock absorber to the frame. ’

Whee] axle lever 6 (Fig. 24) is connected fo the frame by means
of two silent blocks (items 7, 8 and 9 in Fig. 24) similar to the
silent blocks used in motorcycle frame swinging fork arms. Such
connection ensures noiseless running, requires no special care in
service and is practically wearproof.

To protect the shock “absorber from very hard jolts when tra-
velling fully laden on bad roads, an arrester of the shock-absorber
back-stroke is installed on 1he right-hand longitudinal tube of
side-car frame. This arrester is furnished with a rubber bumper
and serves to take up the shocks, when the wheel axle lever is

 forced all the way down.
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While the motorcycle is running under maximum load, then in
adjusting the degree of spring compression in the motoreycle
shock absorbers (refer to section “Rear Suspension Shock Absor-

Fig. 24. Side-Car Wheel Suspension:

I — spring-loaded ‘hydraulic shock absorber; 2 — springs; & — wheel hub
cap; 4 — wheal axle nut; 5§ — brake drur guard plate; 6 — wheel axle lever;
7 — outer bushing; 8 — distance bushing; 9 — silent block bushing

bers”), readjust likewise the spring of the side-car wheel shock
absorber.

Side-car mudguard 19 (Fig. 23) is fixed on a hoop and two

" brackets of the frame.

Adjustment of Side-Car Setting

The side-car should be set in a strictly definite position in re-
lation to the motorcycle. The position is determined by the camber
and toe-in of the motorcycle and side-car wheels (Fig. 25). A mo-
torcycle with a side-car set correctly “keeps” the road well and
is easy in steering. On the other hand, incorrectly set side-car
will “drag” the motorcycle to either side and cause intensive wear
of wheel tyres. If the motorcycle is not stable on the road and is
difficult to steer, check camber and toe-in of the wheels. Check-
ing and measuring should be carried out on level ground.

Toe-in of the motorcycle and side-car wheels .is checked with
the help of two straight bars 2000—2100 mm long applied to the
side surfaces of the wheels at the height of 90—100 mm: The va-
lue of the toe-in on the length of the motoreycle wheelbase should
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e distance on the line of the front
by 10—12 mm than that on the line
adjusting, disconnect the slanting
o the motorcycle, slacken two clamp
- bolts clamping rear crank
lever, pull the lever out
(if the distance is less
than ' 10—12 mm) from
the side-car frame rear
tube or push it in (if the
distance is greater) . to
obtain the mnecessary toe-
in of the wheels, then
tighten the clamp bolts
~fastening’ the lever.
Angle of the motorcycle
inclination in relation to

7,
L2775
S,

20,
ot

,__
=7
S

@

%%,

the vertical plane (cam-
ber angle) should be
equal to 1—2° (or .10—

20 mm when measuring
the = distance  between
points of projection of
the top and bottom side
portions of the  motor-
cycle front of rear wheel
tyre «secFig ~J5)
" :The inclined position
of the motorcycle is
checked with the aid of a
protector with plumb or
with.a plumb and a rule.
To adjust the angle of
wheel camber, disconnect

‘i.e. at the place of their
jointing with the adjust-
ing forks and unscrew
the locknuts. Set the mo-
torcycle inclined to the
. side-car  within 1—2°
projection of the top and bottom
front or rear wheel tyre). Turning
e required length of the tie-rods.

en check this when the motorcycle
s correctly adjusted, the motorcycle
travelling.

the two tie-rods on top, ..

E

FRONT FORK

~ Telescopic-type front fork with inside spring and single-action
hydraulic shock absorbers ensures great riding comfort and easy
steering of the motorcycle.

Front fork (Fig. 26) consists of steering column stem 8 with
bridge 16, fork cross-piece 3, two fork legs with shock absorbers,
and a steering damper. -

Steering column stem serves to fasten the fork to the frame
head on two supporting bearings. Bottom end of the stem is press-
fitted in the bridge, whereas its top end is held in the frame*head
by a nut used to tighten up the bearings.

The fork cross-piece is fitted from top on the taper ends of fork
leg tubes 24 and is secured by nut fo the stem. The fork leg tubes.
are fitted in two side slitted holes of the bridge and fastened the-
rein by means of clamping bolts.

The fork spring is introduced for damping the jolts transmit-
ted from the wheel to the frame. Bottom end of the spring is
screwed in shock absorber body nut 35, and its top end is screwed
in the spring top end /2 located on the rod between the limiting
nuts. Spring connects the moving portion of fork — the fork leg
tip 25, and its fixed portion — the fork leg tube 24.

Hydraulic shock absorber intended for damping vibrations is
fitted in each leg of the front fork. It consists of body 27, rod 34,
body nut 35 and rod lower guide 82. Fork leg tip 25 is filled up

‘with oil, the level of which should be above the lower guide.

The shock absorber body is attached to the fork leg tip with
bolts 29. Holes are provided in the body bottom for oil to enter
the shock absorber interior.

The top end of the shock absorber rod is screwed in the leg
tube tightening nut /1. Square-shaped lower guide 32 with roun-
ded corners is attached to the rod bottom by means of a nut.
Piston 33 arranged on top of the guide is made in a form of a
disc with hole in the centre. Piston periphery is tightly adjointed
with the shock absorber body inside surface. The piston upstroke
is limited by pin 26. At the moment when the piston is resting
against the pin, oil is free to flow from below upwards through a
gap between the piston hole and the rod.

Shock absorber body nut 85 serving as the upper guide of the
rod has a form of a cup with a gauged hole. In its movements the
shock absorber body follows the wheel axle.

Working layout of the front fork shock absorber is shown in
Fig. 27. When the motorcycle front wheel runs over obstructions
in the road the wheel with axle, fork leg tips and shock absorber
body 27 is pushed upward, compressing front fork spring 18. The
space of cavity A under the piston is reduced, forcing oil out of it
partly through the hole in shock absorber body bottom and mainly

through gaps between rod lower guide 82 and the shock absorber
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'Fig. 26. Front Fork:

1 — frame head; 2 — safety  washer;
3 — fork cross-piece; 4 — steering co-
lumn stem nut; & —supporﬁng_ washer;
6 — spring washer; 7 — tighetening bolt;
§ —steering column stem; 9 — bearing
nut; 10 — top radial-thrust ball bearing;
11 — tightening nut; 12 — spring fop
end; I3 — cover sealing ring; 14 — leg
cover with headlamp bracket; 15 — clam-
ping bolt; 16 — steering column bridge;
17 — friction washer; 18 — spring; 19 —
seal nut; 20 — felt seal; 2/ — rubber
seal; 22 — seal body; 28 — upper bushing;
24 —fork leg tube; 25 — fork leg tip;
26 —pin; 27 — shock absorber body;
28 — shock .  absorber  body taper;
29 — shock absorber bolt; 30 — drain
ng; 32 -=rod lower guide; 33 — shock absorber piston;
shock - abs r body nui; 36 — movable plate; 37 — bot-

38 — steering damper fixed plate; A — hollow under the
1 hollow above the piston

- shock absorber body starts mov-

-enlarges, whereas cavity B redu-

- blocks off its return. Oil may be

- ted that at an interval of 60 mm

body. Under oil pressure piston 33 is raised up to pin 26, when
through the gaps formed oil flows into cavity B above the piston,
without encountering noticeable resistance.

As soon as the motorcycle crosses over the obstruction, spring
18 begins to expand. Now the

ing downward, space in cavity A

ces. With a sudden pressure rise
in cavity B above the piston,"
piston 83 is forced by oil pressure
to lower, and resting against the
end face of guide 32 closes oil
inlet to cavity A.

It is obvious that piston 33
plays a part of a non-return val-
ve, for it allows free flow of fluid
from cavity A to cavity B, but

forced from. cavity B only upward
into circular gap, between the rod
and .shock absorber body nut 35.
As this gap is small, so oil passes
through it with great difficulty,
thereby creating considerable re-
sistance for the front fork in its
downstroke: ’

By virtue of this the shock ab-
sorber is damping the vibrations
of the spring, front fork and the
whole motorcycle travelling over
rough roads. It must be also no-

from the upper end of shock ab- Fig. 27. Working Layout of
sorber body tube there is a gau- Front Fork Shock Absorber:
ged hole which ensures a progres- to the left —spring compressed; to
sive rate of shock absorber opera- = He; "0~ Soring released s
tion and the fork as a whole: un-

der light and moderate working conditions the hydraulic system
of shock absorber will offer less resistance than when the condi-
tions are difficult.

Each fork leg is primed with 100 ¢m? of oil. When assembling
the front fork, be sure to leave a gap of 0.2—0.5 mm between the
spring top end and the nut that locks the fork leg tube so as to
allow free rotation for the tightening nut with rod.

The steering damper absorbs the side. of the wheel which
take place when the motorcycle is travelling on rough roads. On
motorcycle “Vpan-2” this damper is of the ‘friction type (see




f two steel plates — movable 36 and fixed

n between washers 17 makes the turning
ifficult.

htening of the steering damper is selected de-
conditions and the speed of travel. When

ds, especially on uneven roads, screw the bolt

hen travelling slowly or when encountering nu-

ray, make the bolt less tight, because steer-
 the damper is too tight.

peration be sure to keep the steering column

d. Tighten them so as to eliminate axial dis-

the steering column stem, at the same time

e the turning of the handlebar diificult.

ing ofibearings in the following order:

) e front so that the front wheel is off

ering damper tightening bolt (see Fig. 26),
d supporting washers, holding in the mean-
hers with your hand.
front fork up and down with the handlebar
mine if there is any play.
arings evident, slacken steering column
tk leg tightening nuts /1, push cross-piece 3
chten 1ip bearing nut 9 as far as it will go,
‘ turn. After that, check once again
mbering that a properly adjusted
derate effort and without jamming.

ind reinstall all other parts of the

, 5 [
EL SUSPENSION

pension on spring-loaded hydraulic
ding comfort. : '

are articulated on swinging fork
. The swinging fork is made up of
cross-member.

motorcycle is travelling on uneven
se] and; transmitted through the
springs.to the frame. The springs
o the frame, while shock absorbers
ension. Side strains from the wheel
{am; . through swinging fork mounted in
i

 frame and the swinging fork through rub-
bushing is press-fitted in the ends of swing-

hers /7 and tightening bolt 7 topped with

block bushings. The shock absorbers =

ing fork at the time the fork is being assembled, and the lower is
fitted when the shock absorber is coupled to the frame.

Rubber and metal-rubber joints are noiseless and durable in
operation. No special maintenance is required except that their

- fastenings should be periodically checked for proper tightening.

Fig. 28."Rear Wheel Swinging Suspension:
17—"swinging fork silent block bushing; 2 — distance bushing; 3 — shock absorber
lower end fork; 4 — lower end holding bolt; 5 — rear suspension swinging fork;
6, 7, 10 —silent block assy; 8 — swinging fork bolt; 9 — shake-proof washer;
11 — motorcycle frame; 12 — upper end holding bolt; 13 — washer; 4 — rubber
bushing; 15 — frame stay with pin; /6 — shock absorber barrel

Rear Suspension Shock Absorbers

The spring-loaded hydraulic shock absorber (Fig. 29) is actu-
ally the suspension unit made up of a spring and a hydraulic
shock absorber, housed in a common shell. Both units — right and
left — are easily detachable and interchangeable.

Carrier spring 10 is the main carrying flexible member. Dou-
ble-acting hydraulic shock absorber arranged inside spring 10
damps the swinging motions of the spring.

Shock absorber body 7 is an air-tight vessel closed from top
with nut 5 and seal 38, through which is passed rod 8 of 12 mm
in diameter. Piston 29 attached by nut 22 to the rod is recipro-
cating in cylinder 9 located inside body 7. Full stroke of the shock

“absorber is set within 70—83 mm.

Suction valve 19 and compression valve 7 are positioned
in the lower end of shock absorber cylinder. In the lower end face
of piston 29 is the rebound valve which consists of throttle

7




ring 24, nut 22 and a set of
is installed on the piston upper

installed;in the upper portion of
bsorber is on rebound (expand-
through suction valve 19 into the
r cylinder. Fluid, being above by-
s able to pass into the cylinder
librated rebound valve or holes

e spring is so selected that, due
luid, a force is created necessary to
the shock absorber rebound stro-

mpressed, by-pass plate valve 30
g J1 rises, allowing the fluid to
uction valve 79 blocks off the fluid
ity, forcing the fluid to make its
ralve 17 by compressing spring
r additional cushioning at the
sion stroke.

npression of carrier springs de-

2 and /3. The degree of spring

two positions. First (lower)
ht of motorcycle proper, weight
n side-car), whereas the second
ds tc the maximum load.

ng and Maintenance
\bsorbers

pensicn unit off the motorcycle
n a vise, clamping the lower end
able, then leave the lower end in

he shock absorber in the follow-

ition. i
] 3, lower it for 5—10 mm, free
move -upper parrel 3, spring 10,
[1 together with lug 2.

together with the piston, guide
- this connection take care not

assembly with cylinder and lower val-
erosene or clean gasoline, pumping

&g
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nditions, an adjusting device is
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Fig. 29. Spring-Loaded Hydraulic Shock Absorber:

1 — upper end; 2 — retainer; 3 — shock absorber upper barrel; 4 — buffer; § — coliar

nut; 6 — shock absorber lower barrel; 7 — shock absorber body; 8 — rod: ¢ — cylinder; |

10 — spring; 11 — check ring; 12 — slidin 3
e ’ — g lug; 13 —fixed lug; 14— s
; g — gggg;izg:gg \\r;l]\(]z bod%t; ’1 96 — contxipressioln valve spring; 17 E compres ;?;xvler'vai:‘/g:
— seat; — suction valve; 20 — suction valve spring: 27 — ‘
pression valve nut; 22 — rebound valve nut; 23 — shim; 2 i ThE
25 — rebound valve collar: 26 — washer; 27 — r o il e
) v tlar; H — rebound valve disc; 28 —
(t:l;rottlﬂng. dise; 29 — piston; 30 — by-pass valve; 31 — by-pass valve spring;rgbzou——ngi:?;x‘f
& washer; 33 — supporting plate; 34 — rod guide; 35 — seal spring; 36 — sealing ring;
— seal retajner; 38 — rubber seal; 39 —Hseal holder; 40 — felt seal; 47 — packmé ;
washer
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he piston starts to move freely.
mbled parts out. ‘
hndertak@n only im exceptional cases,

it of body 7, wash all parts in
ompressed air.

quence of operations given above.
05 c¢cm?® of hydraulic fluid. In-
¢ a mixture of turbine and trans-
ay be used as the working fluid.
tely clean oil is primed into the

calities must be observed. After
h piston in lower position in or-
nstall guide 34, fit carefully seal-

‘the rest. The rod should move
1and, but without jamming.
the hydraulic fluid after every

1tenance job check for proper tighte-
and 14. :

AND TYRES

h easily demountable and inter-
pressed steel drum 4 and hub
wo adjustable taper roller bea-

' Position of bearings is
7 and 9, intermediate
nes are (lea.on the right-hand
he splined end of final drive hub
wheel). The bearings are
. Throw-out of grease from
end by circular grooves made

fitted in nut 7/. This arrange-
against dirt and moisture.
inth sealing at their joints with
final drive casing and with the
Raxie,. | '

rm of a shaped ring with a well
el rim and hub are connected
the rim with the aid of nipples
he spokes. |

ght-side casing, inner tube and
>reced with bead wires to ensure
re on the wheel rim. The inner

the limit, and only then pull the

6, and from outer end —by

tube has an air-inflating val-

. ve which passes through a

hole in the rim and is ‘secu-
red in place with a nut. Tyre
flap .is - laid between the
wheel rim and inner tube
for protecting the tube aga-
inst  mechanical . injuries
which may be caused by the
protruding spoke ends and

~mnipples.

Adjustment of Wheel
Bearings

To ensure long service
life for the wheel bearings,
readjust them, as their ra-
ces are being worn in ope-
ration. |

After 2000 km, be sure
to wash the bearings and
pack with fresh grease. Then
check condition and adjust
the tightening of bearings.

For adjusting follow this
. order:

I. Take the wheel off the
motorcycle. :

2. Fit 'and  tighten  the

axle (less hub cap) with the.
aid of a set of bushings and
a nut.

3. Turn the axle (but
not the wheel) and rocking
it, determine whether there
is a play.

4. Slacken the locknut.

. 8. Screw the seal nut to
the limit, then release it by
/e—1/3 of a turn so that the
axle-bushing system is re-
volving without any play,

freely without jamming. Re-

member at this that over-
tightening is harmful for the
bearings.
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Fig. 30. Wheel:

! — tyre; 2 — tyre flap; 3 — short spoke; 4 —

brake drum; 5§ — roller bearings; 6 —thrust wash-

er; 7 —distance bushing, right; & — intermed-

iate bushing; 9 — distance bushing, left; 70 —

seal; 71 —seal nut; 12— Jocknut; 18 — hub;
14 — long spoke; 15 — wheel rim
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e careful not to disturb .the.be;ar-

motoreycle.

Vheels -Eand1 Tyres -

‘ . 7‘ ‘
ts stand, lift the mo_’[orC)cle‘ y
Islde;‘"the front portion of the

! . . : d
able adjusting screw home an
alini wi’gh the slot on the bracket.
5 t ké the cable armour end out
‘p’ndabring'the cable out through

end out of the brake lever hole
jer slot. . |

Vnrut of front fork left leg. Place
axle hole, screw the axle out by
thread), and take the wheel off

in rleverjse order, makir}g sure
the brake cover is clasping the
tightening of coupling bolt in
with force on the handlebar and
few ti %

.:motorcyfcle, follow the above
this job it is also important to
bricate it before reassembling.

" shake up the motorcycle rear

tube. ia
alve and push the valve inside

and press its bead in the rim

t constantly to avert jamming.- }

(or grou‘nd), stepion the Ftyre

4. Insert tyre irons between the tyre bead and rim shoulder
on both sides of the valve at a distance of about 10 cm.

5. Get hold of the tyre bead with irons and twist it outside
the rim shoulder. Then by moving both irons along the rim bring
the whole tyre bead outside,

6. Take the inner tube out, and if necessary remove the tyre
off the rim, making use of tyre irons for the job

Repairing Inner Tubes en Route

Whenever the inner tube gets punctured,
may be detected by hissing sound of air es
hole. If the hole js very small, submerge the
the air bubbles will show the punctured spot.

To repair, wash the damaged spot with clean

the damaged spot
caping through the
tube into water and

ube surface, Before placing the tube inside
the tube with talcum,

In case special tube repair patches are available either with 2
film of rubber cement and special protective fabric or cellophane
lining, remove the lining and put the patch on the tube puncty-
red spot, after cleaning it, coating with rubber glue and drying.
In this case it is not fecessary to coat the pafch with rubber
-glue.

Bear in mind that patching the tubes en route is but a tempo-
rary remedy, because once the tyres get heated up, the patch is

liable to unglue. Therefore, upon return from the trip, repair the
tube in question by applying hot vulcanization, which is a more -
reliable method.

If the valve core is 1eaky, renew it. If there is air escaping
between the valve and the tube, tighten up the valve securing nut.

nipple heads.

By pushing a portion of tyre bead into the r
irons to slip the whole bead inside, moving it
shoulder. Then powder with the talcum the tyre

7 3axas Mo 528

im well use tyre
against the rim
casing interior,
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|
!

v -

' the rim, screw on the nut

rtially inflated tube inside

spread, ‘iwithout any wrin-
|k !

beadé ins:i-de press the tube
first tyre bead to settle at

‘hen slip .in the second tyre
\ |

5 cushion; 6 — sup-
nt.end bolt

d the tyre in this
the rim by har_lds

hed-in p
slip the entire bead
nd tap with hammer
e tyre is settled uniformly
Screw the valve nut in to

aeer
precau
re may

|

be damaged, or the

|

: addles is ensure through ela-
ery and rubber cushions. Stiffness of saddles

tions, because if too

ipped  with ,,rbckin:g:'type rubber-upholste-
1P

depending on the weight of driver and passenger may be adjusted
by rearranging the cushions. To do this, slacken the cushion hold-
down bolts and move the cushion forward to reduce the stiffness,
or backward to increase it.

After every 2000 km check tightening of saddle fastenings.-

Ii the motorcycle must be moved manually, do not pull it by
the saddle or the saddle hand grip. Whenever necessary use the
fear mudguard hoop for the purpose.

RUNNING GEAR MAINTENANCE

During the daily inspection, or before going out on a trip, check
inflation of tyres as the pressure in {ront wheel and side-car wheel
tyres should be from 1.5 to 1.6 atm, and from 2.6 to 2.7 atm in
the tyres of rear and spare wheels.

Upon return from a trip clean thoroughly the motorcycle of
dust and dirt; wash it if necessary. Do the washing only after the
engine is cooled off. In washing close the air cleaner shutter, and
avoid directing the water spray on units and parts of fuel feed,
ignition and/or electrical equipment.

After cleaning and washing is completed, proceed as follows:

1. Check for proper attachment of front fork in frame head; if
some play is noticed, readjust the steering column bearings. In
case of abnormal tightness in the front fork and difficult steering,
disassemble the steering column. Ii cracks, chips and dents are
noticed on the bearing races and balls, replace the bearings.

2. Check fastenings of side-car and springs, tightening of
wheel axles, fastening of license plale, condition of steering dam-
per, action of front fork shock absorbers, end play in wheel hubs
(by rocking jacked-up wheels), condition of wheels and fyres,
fastenings of wheel mudguards, mounting of spare wheel, condi-
tion and proper tightening of wheel spokes (make this check-up
with wheels jacked up).

3. Check fastenings of saddles, stand and footrests, condition
of motorcycle and side-car frames, proper attachment of side-car
to the motorcycle frame, tightening of nuts and clamping holders,
and see that the suspension of rear and side-car wheels is intact.

Alter every 1000 km lubricate steering column bearings and
spring hangers. :

After every 2000 km check toe-in of wheels, angle of camber
of motorcycle and side-car vertical axes; renew oil in the fork
shock absorbers; remove wheels, take used grease out of hubs,
wash bearings in kerosene and blow through with compressed air,
pack Iresh grease, and change places of all tyres including the
spare (exchanging them in clockwise manner); lubricate side-car
body cover hinges. : U _

After every 4000 km dismantle the motorcycle; check condition -
and if necessary disassemble, clean and lubricate the springs,
side-car clamping holder joints, : i i :

” : &5




S[ess pue sy up meng g
S[eas d0ejdey
uo  Juyydng oy
Uonouy uedjn

S30B]  Ioysem
O3y ‘sroysem

T |sdg Sg

sjeas
PUB sinu jo Sujueyysy IREIEl
SIe9s Jo monipuoo yoayn
10} uo sureys g
SI3gSem ou
IWexs pue ladwep S]qUIasSBSI(]

s3uLl AI0] Jo Suuiny Asea urejqo
“B9q JOo Suiueyysy SPIPOY e ol iy Sutueiysy SuiSuep £g ¢
S191SeM }1 Sulwexd pue

uorjoLy wum_a.ﬁ 10 - B 7
SSIANDOPRUE 1j0q Suy
-snfpe Supung Aq  wesoo ‘1

PIMI ysa1y yyim 19q10sqe yooys
awd  pue

Surids epday 'z

A1s0s1A paambar jo pmyy
U3 $194108GE 3ooys ourig ‘1
durids aoejday b
I94IBqG 2y udjySieng ‘¢
pol soedey

.ﬁ&mm Jor mund pue 03 m
J1 Se Ie; se ur por mang ‘|
oNiqg ¢

surids Re|dey 7
$49] 101 ueSe yoayp pue
Ho ym  swid ‘“yog oy 91q
"I9SSedy ‘awesolay Sursn ‘seay
143y 1edoxd 105 329YD 3104

Apatay

s}onp pagned jo
sjred  ysem e ‘19qJosqe

PYD  pue  1aqlosqe
=SIa

Surids oyey Y10j Slquiessesiq 7

Jodwep Suries)s dquisssesiq g

SAJBA IamO] I pue uoysid uj
Sui83op Jog 393y

jooys SJjurLISI] ‘@

Sunds jo uonIpuod yosyy gz

« .N

<«

Cheeci
onla g

spied jo uwonipues
3Pols apjuew
Suppoy -
onlqg ¢
dn yoeyd pue mo

‘[edieq reddn jo

BuisouSerg

paussoo] aie
10 spees dn Bep yjuog 7
paSewep 10 wiom
9IE S[BaS F9] yiog juorg °r
AP Jo pajio aie sidysem
uonouy  1sduwep R HAEEITS
pauR)ysiioso ore sSur
~IBeq  uwnjod  Juive)g ¢
(paa
-03s) palewep oue SIsysem
uonory Jadwep Juries)g 'z
10q Suruejysy Jodwep S
~19918 Jo BuiueyySnieag o
JPEIUOd Io puedxe

01 Idqlosqe >poys ioj pay
-mba1 110j19 yonw 00] @

-~ Buuds
I9111eD 10 3uidsig 7

: PIIL 3Py gy
pewrid sisqiosqe 3ooys
uqo1q  Surids 1apiien b

.

Jeq  sI jeireq  1addp e
Pol jo Buipusg -z

2%31d pus
Woll  pamansun  poy '

usyoIq sduudg ¢
0UR][ISaT
S3P'] Supds yiop juoIg 'z

Synu - a1y |

v?Ow
juolr woyy syesy i
(Pousiysyy 3q o} sre)) os
~00] sI Jadwep Suiies)g

uiny oy
HNOLIIP ST Yio. Juoiyg

(£dumq)
uoisuadsns jo ssaujg

19q.0s

“qe  3oys ul syesanhg

asnen

. 3[gnol],

&7

Sulu9ysy Aq ojeuiwinyg ‘103309
19410Sqe  DOYS  Iopun . wouj
2]qissod oq os[e Aewr yes| sieq
-10sqe yooys yjrm 1eyjedoy sdp
asouwdr  ‘dip 89 jI0; uO Jnu
uorun  marsun ‘sda1d - $so1d  uo
U BuIpulq ma1osun ‘jj0 [sym
aye]) oy Apjenred sjquidssesip
‘°[xe lopun ieadde sye9) (l0
I "S3BO[ IO JOF YOOl pue 0]
Ojul JIo []If ‘gnu aqny 39| yIoj
- [M31osun) Mands- dn-uejylyy- pue
Joysem  Sunped: uesp. ‘malds
UleIp USnoJy) Syeal. [0 Jf ‘]

?de[d no puiy pue suruwexyg (3
dIoy Iad ¢ud o1 sevel 1) [0
Aypuenb :
=30q -}B - MIIOS UIRIP-mAISUN T [U

suesur 3
S89]  UAYM . JUIPIAS. sI Aej

Sumyes| 110 jo

Moayd ‘diy 39 10§ jo WO

Pa3ueIap SI ¥yI0] ju0i]
‘umop-pue-dn pasowr are




89

§ piendpnu
jo ooeyns apisur jsureSe
9[xe 20e[doy |9[xe aulwexs pue [23ym dAoway jUsq S 9[¥e JEX-OPIS | SqnI  [e3ym  JIBJ-3pIg
L p 1891 38 Surpue)s Asadoad pausiysy jou
-loy Surdured dn weyySiy g | e[okorojow Suryoor \Ey #mm,.ﬁv.mw ole  siapjoy Suidwel) g
: QWBI] d[JAdI0}
: -OUI 0} pa3josuu0d AJ9soo] e
sinu dn uweyylip g [ousIm Jo suesw Aq 309y g | SPOI-9]} SWRI] JBI-2PIS g
: : QuIel]
: }se1 je Suipuejs do} uo wlom 9Ie §)joq|o} Jed-apis o sSuluAlse
j10q 9dejdoy w— s[oforojowr Buppor £q  3sey poi-21} dwWel] JIBI-IPIS ] vﬁﬂ:uzmm wE cmw_or ;
L ‘ ! ! !
-89} £q a3ewep ploae 0} Ajurioy
-lun g1 Surnd “Apnjeses uo jr ; yleau MO e
: : I : . [2q | -ppes uo s3es pue Jjo s
Ind -A19ysjoydn ajppes 3w:wm -fepun worp Ajjeredse ‘euwiexy | wolj ulo) st K1sjoydn -:m iﬂﬂoca% o:w.wwm :
[oaym . e ;
j°Ul  junowr uady} ‘uvorsuadsns
i .»quom : * Sursougerq asne) ‘sjqnoiy,
Ul St 310§ U}im [99Um JUOIf jey) |xe S}l ||l
0S JU01] 9[OADI0JOUI, BSIRI “PUR)S | PUS YIO] JO PBRIY] 3} PUS PIPEaIy} | SUl|qUIASSE }31100Ul O} 3Np |0} NOUNIP S} [29ym

sji uo  9pfdIojowr dn Jag

: JOUWIWEBY Yim Ul
JT QALIp JIS9ASU Jng ‘)1 uIn} I[Xe
JuljeIsul UM "AJISed ySnoayy
passed aq ued 9[xe jeY} OS juUIOf
pauryds udrne sauijds qny ojur 3
3umgsnd Aq pue [edym uanjg,

SjI U}iM 19}US JOUUED I[XB 93U\

ydnoay} possed aq jouued XY
Wil [99yM U0 ww ¢
ulyjim  9q  pinofs  uoigm  noumnt

A0 39Sy ‘[e8ym uin} pue pu
A ﬁgw sjokd10j0r  19G

: wmmﬂm yum
uRy} yoed ‘pederder oie s3uns

-e3q_J] sduileaq jsnlpeay.

9[qqOM 10] NOIYD [II]AX
Juraowsa MOUYPAN ‘G PuUeB [ S9S
-MB[J Ul PIqIIdSIp SB jou SI 3[qnol}
W Sl

P02 SI YIO] [99UM JUOI]

ALIp: [eUl] o sdu
na- saupds Jsuul

Jeal JUI[qWIIsSe UM

JUOI] SUIqUIISSE UYyp |

9]Xe S}I [[ejsur
0} moupp s1 i [edym




VIil. CONTROL MECHANISMS

Control mechanisms of the motorcycle include the handlebar,
controls and brakes.

HANDLEBAR AND CONTROLS

_ Handlebar serves for turning the motorcycle front wheel. Fab-

ricated of steel tubing, the handlebar is connected with the front
fork through two brackets secured in the openings of front fork
cross-piece. The handlebar may be secured rigidly in the brackets
2?/ means of bolts and nuts in any position convenient for the
Iriver.

On the right and left portions of the handlebar are arranged
certain cor_ltrols of the motorcycle, such as carburetter throttle
control twistgrip, front brake lever, clutch lever, horn button and
lights turn-knob.

Throttle control twistgrip is connected through flexible cont-
rol cables with the carburetter throttles.

Play of the twistgrip and synchronized raising of the throttles
are adjusted by screwing in or out the thrust nipples fitted on
the carburettor throttle covers.

Clutch lever is connected with the clutch release arm through
a_cable enclosed in armour. The cable tension and clutch lever
play are adjusted by means of adjusting screws.

Front brake lever is connected through a cable with a lever
mounted on the front brake cover. The cable tension and, conse-
quently, the play of the front brake lever are adjusted by a screw
located on the front brake drum cover. :

Control cables used in the motorcycle (except for the rear
brake pedal link) are flexible. The control cables made of steel
are enclosed in armours made of twisted steel wire. Ends of con-
trol cables are provided with tips which are inserted in respec-
tive stops and adjusting screws.

_Tips soldered to the cables are secured in control levers and
twistgrip and in parts of controlled units and mechanisms. '

- The horn button has one moving grounded contact and one

fixed contact connected by wire to one of the horn terminals. -

Whenever the horn button is depressed, the horn contacts make
closing the horn circuit. : :
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BRAKES

The motorcycle is equipped with two shoe brakes arranged

on front and rear wheels. Brake consists of a drum, drum cover,
shoes and controls.
- ‘Drum is the revolving member of the brake. The front brake
drum cover is fixed to the front fork by a special stop from the
outside. Cover of the rear brake drum is made en-block with the
final drive casing. Covers mount the brake shoes with linings
made of friction material for increasing the friction between the
drum and shoes.

For normal performance of the brakes there should be a gap
between the drum and shoes. 1f there is no such a gap, then du-
ring the motorcycle travel brakes will heat up and linings will
wear away. On the other hand, if the gap is too great, the shoes
will not contact properly the drum surface, resulting in poor
braking action.

The hand-operated front brake is adjusted by means of an
adjusting screw on the drum cover, whereas the foot-operated
rear brake is adjusted by a wing nut located on the brake link
front end.

ADJUSTMENTS OF CONTROL MECHANISMS

Control mechanisms are adjusted by lengthening or shorten-
ing the control cable of each mechanism. In principle the adjust-
ments may be suminarized as follows.

With the control levers released and the grip twisted in to
the limit:

a) for the clutch — full engagement, which may be checked
by a play at the clutch lever end equal to 5—8 mm;

b) for the brakes — gap of 0.5—1.0 mm between brake shoes
and brake drums, further, there should be a play of 5—8 mm at
the front brake lever end, while in the rear brake pedal it should
be equal to about a quarter of full pedal stroke;

¢) for the carburetters — both throttles should be raised to
the maximum and identical height.

With the control levers full depressed and the grip twisted
out:

a) for the clutch — driven parts fully disconnected from the
driving ones; symptom of a well adjusted clutch lever is the
noise less shifting of gears; ;

b) for the brakes— effective braking of motorcycle by both
brakes; brake adjustment is considered satisfactory if the braking
distance for the motorcyele travelling at 30 km/hr on a ‘dry as-
phalt road is within 7.2 m (without skidding);

¢) for the carburetters — both throttles raised to the maximum
and identical height.
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SPEEDOMETER

The speedometer CI1-102 is an indicator of speed, at which the
motor-cycle is travelling. It incorporates an odometer and is ac-
commodated in the head] amp shell. Readings marked on the spee-
dometer and its odometer are in kilometres.

- The  speedometer is driven from the gearbox
ﬂnou,qh a flexible shaft enclosed in the casing.
I'B-1 is made up of steel cable with tips.

A lamp is installed in the speedometer to illuminate its scale.

main shaft
Flexible shaft

CARE : OF CONTROL MECHANISMS

During the oallx maintenance check for proper action of con-
trol mechanisms, condition and safe fastening of linkage and
control cables, testing braking action” with the motorcycle
running. ] '

After every 2000 km check condition of brakes, clean brake
~shoes and working surface of brake drums. If brake shoe linings
are worn, renew them. Lubricate the throttle control twistgrip
(when oettmg ready for the winter season, disassemble the twist-
grip, wash and lubricate with automotive oil. AK-6). Lubricate
also the front brake lever pin, brake shoe hinge pins and brake
cams, pedal joint, rear brake linkage.

Affer every 4000 km wash and lubricate the front brake and
throttie control cables (grade AK-6 oil).
~ Alter every 8000 km wash and lubricate speedometer drive

flexible shaft (grade AK-10 oil in summer and grade AK-6 in
winter). ;
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"IX. ELECTRICAL EQUIPMENT

Electrical equipment of the motorcycle (Fig. 32) consists of
units which are sources of electric energy, units which use up this
energy, auxiliary instruments and electric wiring. :

The electrical equipment is used in the motoreycle for igniting
the fuel charge within the engine cylinders, to furnish the light,
to operate the horn and for light signalling.

Units which are sources of electric energy include the storage
battery and direct current generator with regulating relay.

Units which use up the electric energy are those connected with
ignition, lighting and signalling systems. Signalling and light-
ing systems include: headlamp with two bulbs, motorcycle tail
lamp. side-car tail lamp, side-car front side lamp, and horn. Ig-
nition svstem consists of ignition coil, distributor with automa-
tic .advance timer, spark plugs and high-tension wiring.

Master switch with ignition key, safety fuse and pilot lamp,
far reaching and “bright” lights turn-knob, and horn button. be-
long to auxiliary equipment.

[ ow-tension wiring is a part of the electric circuit which is
laid according to a single-wire system, whereby a single wire- is
laid from the units which produce electric energy to the units
using it (i.’e. from positive terminals cf storage battery and ge-

nerator), whereas the frame and other metal parts @ e o en .

cycle and instruments proper serving as the second wire or the

ground. Negative poles of the storage battery and generator are
grounded. :

STORAGE BATTERY

Storage battery 10 (see Fig. 32) supplies electric energy to

.all motorcycle units requiring same when the engine is at rest ..
or running at low revolutions. Once the engine picks up speed”*
_over 1000—1200 r.p.m., the lcad from the battery is transferred’
fully or partially to the generator, from which the battery is-

recharged.

Storage battery 3MT-12 * has rated 6 V tension and a capa-
city of 12 A/hr (figured at a 10-hour discharge rate). Electrolyte
for the battery is a solution of water and “battery” pure sul-
phuric acid.

* Symbol 3MT-12 marked on the storage hattery means: motoreycle 3-ceil

" battery, capacity 12 A/hr.
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. The battery consists of three cells interconnected in series.
Each cell. houses an element of ‘positive and
partitioned from each other by separators. Cells are topped
with ‘ebonite covers provided iwith holes, wherein ebonite vent
plugs are screwed in. i v
The vent plug ducts on unew batteries are closed with rubber
stoppers or a film (refer to section: “Preparing New Motorcycle
for Use”). ' :
¢ i el : Taple 2
Characteristics of Storage Batteries at Various Rates of Discharge

| Cut-off voltage, V
‘Rate | Dtain, A - ! Capacity, A./hr S , ol

s 4 | |
Sgheln e e O ! 14 510 | 1.70
TQ-Bradii ol 122 - 12 Bl e iag
LR e 3.4 10.2 495 | . 1es
80min 12 6 4.65 : .55

The above characteristics (Table 2) are guaranteed under the
following conditions: L o

a) specific gravity of clectrolyte at the beginning of discharge
shall be 1.280--0.005, relative to 30° @l _ L _ !

b) average temperature of electrolyte during-an extended rate
of discharge and initial temperature during a 30-mm rate of dis-
charge shall be maintained within S0 2 o L

¢} electrolyte level in the cells sh'all‘ be 1012 mm above the

salety shield. i : o
Storage batteries are put out in dry charged state, and must

be charged before the use. To do this, fill the battery with a solu- -

tion of “battery” sulphuric acid of 1.98 specific gravity. Tempe-
rature of electrolyte, however, should not exceed 25° C.
Under no circumstances use
acid for preparing the electrolyte. , s
In preparing the electrolyte, pour. the-battery -sulphuric acid
in distilled water

water, but not collected from meal roofs nor out of metal- con-
tainers.

Prepare and store the electrolyte only in acid-resistant contai-
ners (porcelain, ceramic, ebonite, etc:). Never use metal vessels

for this purpose. e A of
‘For preparing electrolyte of 1.28 specific gravity, it will take

0.323 litre or 0.600 kg of concentrated battery sulphuric acid (1.83 =~

specific gravity) per oné litre of distilled water.

‘Do not attempt fo use any other acids except the battery pure
sulphuric acid for the battery solution. :

Having filled the battery with electrolyte, let it stand for two
hours, then put it on charge. Connect the battery positive post

T aSE

negative plates -

(but not vice versa). If no distilled waker is | ..
available, make use of water obtained from.cléan snow or rain

industrial. grade of s”lph”"."c,r,.-,f.

1 Tapouy

SRS B

»

to the positive terminal of current supply, and the negative post
to negative terminal. Use direct current for charging.

Duration of the initial charge takes ahout five hours, the se-
cond and following charges — about 24 hours. During charging,
the temperature. of electrolyte should not exceed 45°.C: if it does,
make an interval to cool down to 30—35° C. After this resume
the charging. '

Al the end of second and third charges, bring the specific
gravily of electrolyte to 1.2804-0.005 in all cells. Do this without
interrupting the charging process and taking a rubber bulb Sy~
ringe, suck some electrolyte out of each cell and add either dis-
tilled water or 1.4 specific gravity electrolyte depending on whe-

| ther. the specific gravity of electrolyte is to he reduced or increa-

sed. "After :30—40- minutes check specific gravity of electrolyte by
means of a hydrometer. If the reading is not equal to 1.2804-0.005,
repeat the operation. :

After the initial charge is completed, it is advisable prior to
installing the battery for use on the machine to give one or two

‘the so-called discharge-and-charge cycles, when . the discharge is

conducted with a 10-hr rate of current (see Table 2), while for

“charging refer to Table 3.

, ' : . Table 3
Current Rate Used for Charging Storage Batteries (Initial and Following
. ' ' Charges)
i C}ﬁgggl: £ ¥ rCautl'er’enji , Symptoms of full charge {
L e e e S
1t Finst J 3.0 Voltage reading is from 2.38 to 2.4 V in most
ey cells. Continue charging with current of the se- |
Sl cond stage |
Second 125 ~ Gassing ‘is wigorous in all cells; constant speci-
i fic gravity of electrolyte and voltage reading in
. : all cells during two hours (with three readings
, W © | taken) -

. .
. Although the batteries may be used on motorcycles .at diffe-

rent fluctuations of temperature; it is important to remember that
the capacity of a battery drops sharply at low (minus) tempera-

' tures, while the electrolyte in a discharged battery is liable to get

frozen and break open the ebonite walls of battery case. (see

The temperature in premises, where batteries are prepared: for
service and undergo the Charge-and-discharge cycle, should not
fall below plus 10°C and should not rise above plus 851G

Once the batteries are in service, the follewing requirements -
must be observed: i
1. Irrespective of the degree of charge, recharge the battery
after every 30—35 days with current rate of the second stage
as shown in Table 3. :
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s i i : Table 4
Tentative Degree of Charge in Storage Battery

State of Battery

fully charged

discharged by 25% ’ discharged by 509 run-down
' ]
specific gra- & specific gra- 4 specific gra- | peo. | specific gra- | goaa.
vity of elec- irieneg vity of elec- ;rie:g vity of elec- zing | Vity of elec- | ¢
trolyte at end | point, | trolyte at end point, | trolyte at end | 5in ¢ | trolyte at end point, |
of charge re- o ¢ ' | of charge re- °C of charge re- o ¢ | of charge re- 1

duced to 15° C duced to 15°C

duced to 15° C ‘duced to 15° C
|

i

1229 —74 0] —54 1.23 40 1.16 —Ifiv
1ody —58 1.24 —42 1o —28 1.14 =12

2. Once in three months carry out the discharge-and-charge |

cycle, i. e. recharge with current of the second stage, discharge
at current of a 10-hr rate, then charge as outlined in Table 3‘.
3. After every 10—15 days use hydrometer to take readings

of specific gravity of electrolyte in order to estimate the degree |

of discharge in a battery. In winter the battery should not be
discharged by more than 259 to prevent freezing of electrolyte,
whereas in summer by no more than 509 to avoid sulphation. of
battery. plates. .

4. Keep proper level of electrolyte by adding water into celis.

As a rule, adding of acid must be avoided unless it is evident thats

the drop in electrolyte level is due to spilling out. In this case
fill the cell up with a solution of sulphuric acid of the same speci-
- fic gravity as the electrolyte in this cell. i ;

5. Keep the battery always clean. Wipe its outside suriaces

with cotton waste soaked in a 10-percent solution of aqua anuno- -

nia or washing soda. Then go over the surfaces with a wet cloth
and wipe dry. Make it a regular practice to clean the holes in
vent plugs. :

6. Coat the battery posts and the wire ends connected to them '

with petrolatum or grease. Remove the oxidation film off the bat-

tery posts and tighten properly the wire terminals. For the

later job use two wrenches so as not to damage the battery
posts:

possible, but not later than within 24 hours. )
8. It is wrong practice to interconnect the battery posts for
testing the spark.

In the case of necessity used storage batteries may be stored -

in charged condition with electrolyte of proper specific gravity.
In this case it will be necessary to recharge them once a month
with current rate of the second stage during two hours until SVITIp-
toms of full charge are evident, and after three months storage
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7. If the battery is discharged, put it on charge as soom as |

or before reinstalling on the machine, subject the batteries to
discharge-and-charge cycle, to be followed by final charge as
shown in Table 8.

Used batteries that are not intended to be used for sometime
may be stored in discharged condition without the electrolyte. To
prepare these batteries for storage, proceed as follows-

1. Depending on the degree of discharge in the battery, rechar-
ge it or discharge with current of a 10-hr rate unti] voltage in
onie ol the eclls is 17 V.

2. Remove vent plugs and overturning the battery, let the
electrolyte. drain out during two hours (without washing with
water).

3. Reinstall the vent plugs (it is advisable to close the vent
noles with tar putty for the period of storage). Using cotton waste,
-Wipe thoroughly the battery exterior and place it in storage.

Batteries in this condition may be stored at the most for six
months. If the batteries are stored with wet plates during a longer
period, the lead sulphate tends to change into an inert from which
takes in the charge with great difficulties and the metallic lead
on the negative plates gets partially oxidized. Therefore, the ca-

“pacity of batteries is not easily restored by charging after a long-
term storage. ,
- To put the battery in working condition, fill it with electrolyte

2o having specific gravity from 1.05 to 1.06, measured at 15°C. The

temperature of electrolyte filled should not exceed 25°C. Charge
the battery with current of the second stage till the symptoms of
a full charge are evident (see Table 3). Discharge with current of
a 10-hr rate until voltage in one of the cells is 1.7 V. Then proceed

-~in the manner adopted for charging new batteries,

GENERATOR AND REGULATING RELAY

“Generator is introduced for recharging the storage battery and

_for supplying electric energy to electrical equipment when the

engine is running. ~
~Regulating relay 17 (Fig. 32) connects the generator with the
storage battery and, at a variable speed of the generator arma-.

. "lure, maintains a constant tension in the generator within 65—~ -

8.0 V (depending on the armature speed and load).

. The generator I'-414 is a single-pole d. c. machine with shunt
-excitation. It is rated for maximum load of 10 A at 6.5 V tension.
[t is mounted in the upper portion of the engine crankcase in 2
special hollow, held by means of a strap and pressed by a stay
through a gasket to the inner flange of the engine crankcase.

- Rotation to the generator armature is relayed from the engine
camshaft through a train of gears. Transmission ratio from the
engine crankshaft to the generator armature s equal to 1.5. The-
refore, at maximum revolutions of the engine the generator is able
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to develop up to 7500 r.p.m. The generator armature shaft is. posi-

tioned eccentrically in relation to the frame, so the backlash bet-

ween gear teeth is adjusted by turning the generator frame in the
engine crankcase hollow. In case of slackening in the generator
fastenings, there may be jamming of gear teeth of the generator
and camshaft. To avoid this, arrange the generator so that the ar-
mature shaft is. to the right from the frame centre line, if viewed
from the commutator end.

The generator equipped with the regulating relay should de-
velop 6.5 V tension at 1350—1450 r.p.m. It will deliver full power
of 65 W beginning from 1950 r.p.m. of the armature.

The principal parts of the generator include: cylindrically sha-
ped steel frame, pole shoe with exciting winding, armature with
commutator, front end shield, rear end shield with two brush-hol-
ders carrying two carbon brushes.

The frame and pole shoe with exciting winding from the mag-
netic svstem of the generator. One end. of exciting winding is con-
nected to generator terminal I, the other — terminal III: both
terminals being arranged on the generator rear end shield, duly
insulated from it.

The negative brush is connected to generator frame (grounded),
while the positive brush is insulated from the frame and connected

to generator terminal /7. As an access to the brushes, ports are -

made in the rear end shield, which are closed with steel band for
protection.
The generator gear is keyed on the armature shaft, resting

with its edge against the inner race of ball bearings. When ins
stalling this gear, fit it so that it rests against the bearing. If the

gear has a tight fit on the shaft, then remove the end cover, set up
the generator shaft (from the commutator end) on some rest and
tapping lightly with a hammer, force the: gear on. ;

The regulating relay PP-302 is made up of two electromagne-
tic devices: reverse-current relay and voltage regulator. Both are

housed in a common box and serve for automatic cut-in and -out

- of generator from the circuit, for automatic regulation of gene--

rator voltage and to protect the generator against overloading, as
well as to protect the storage battery against excessive charging
current. : ] it el

Reverse-current relay is an electromagnetic cut-out used for
parallel work of the generator with the storage battery. Genera-
tor is cut into the circuit automatically with the aid of this relay,
whenever voltage on generator terminals reaches 6.0—6.5 Viie
when the latter voltage is higher than the voltage in storage
battery. Generator is cut off from the circuit whenever its voltage
drops below the voltage of storage battery, and current from the

battery begins to flow through the generator. The value of re- ‘

verse current al which the generator is disconnected from the
circuit equals to 0.5—3.5 A.
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. Voltage regulator is an electromagnetic vibrator which perio-
c‘lcaﬂy.c_uts In an added resistance into the circuit of the genera-
tor exciting winding, thereby providing for an automatic volta ce
control at variable loads on the generator and speeds of the ag;-
Mmature. The voltage regulator reacts not onlv to the value of
voltage, but also to the value of generator load, preventin dve;)‘
loading by bringing down the variabje voltage as soon ga the
load on generator is increased. < i =
The regulating relay has been adjusted at the factory and

_ fequires no further maintenance. The factory adjustment H( %
ever, must never be disturbed, o o
Wﬁen mounting the regulating relay on the motorcycle, pay
Particular attention to its grounding. Although the boy re ulétpx (}f
relay serves as a ground for the unit and is onlnéctedg to Edllg
-motorcycle grounded parts with the screws that fasten the regy-
.yllatmg:relay" in place, a special termina] is provided for bet%er
contact. This terminal is located on the right-hand side of the unit
and is connected through a bus-bar with the frame :

ELECTRIC HORN

ey . . ;‘
The motoreycle is equipped with type C37-A vibrating horn

.~ Without a trumpet. It will sound when the ignition key is pushed

An to the limit and after the horn button fixed on the left-hand

& -_.portion of the handlebar is depressed.

The horn is adjusted with justi 5 r i
e end], th an adjusting screw located in the

HEADLAMP

" The motorcycle is equipped with a headlam icl
¢ : 5 b DP-11
‘houses, besides the double-filament (far—reachirllg and ?brv;/g}]lctl’]

- light) lamp and the CHaw or ing)
ke ] parking) lamp, also th -
- .meter with odomeler and the master switch w?th ignitio(; i%;?do

When parking the motorcycle never leave the key pushed in

' to the limit, because the storage battery is liable to be discharged

‘through the ignition coi] primary windi i
thro : y winding. This may not oni
the battery down, hut may ruin the ignition coi}i,. It t?ll(]a yp}-llgz

F.-lamp is on, it means that electric en i ie i
. from the storage battery. The p“o‘[,lgrgy it

: ‘ mp will go out as s S
the relay contacts are closed and the generatogr is cui irql?gntfl{;

- fommon circuit,

To set the headlamp in proper position, proceed as follows

(Fig. 33):

L. Park the moforcyele (with a load) on a flat ground in front

- of a white wall or a screen at a distance of 10 metres from the

wall to the headlamp glass.

2. Slacken the headlamp bolts and set th h
. a c > headl @
the centre line of the tar-reaching light Tilament baeglrg iss?ht(l)irczlf
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_ zontal, i. e. when the centre of light spot on the wall and the
‘headlamp centre are equidistant from the ground level. :
3. In checking the “dim” lamp see that the upper border of
light spot on the wall — with the “dim” light filament switched
-on — is below the headlamp centre by at least 10 cm.

- to

Yo VT
— to motorcyele lamp

to horﬂ_ (red)

i

. 4. Tighten up the headlamp bolts.
M T ; :
A 2
i ii | 55
w}” | L
i i : e
L | :
T i‘%#,!,;.,,[,1;«.;::1|Iﬂ’5 S = =
| ; I :‘ t;‘zg
R iV"l;‘f? v,(i ! i’ww “"(IH mt o T . =
| m']'UWJA!"M} 1 gqli g EES
| J,e;||i5ih¢]{l,lllp A
o gl i 5E&
[E 10m ! gfmﬁ
' = §88%
Fig. 33. Wall Diagram for Headlamp Adjustment fé oS B
: MASTER SWITCH AND IGNITION LOCK 355%‘\?
. S * o -“'2'_‘
.~ Master switch is integral with ignition lock and has comimon ;3 §9°8
parts with it. The master switch serves to switch on the lights il
~ of headlamp, front side and tail lamps, as well as for connecting ?'@,%EZ
in the horn and ignition system. It includes a safety fuse and. a = gET
pilot lamp. : 2 Zgzs
On the contact board bottom (Figs 32 and 34) are numbered ~ §aaN
terminals for connecting respective wires: S 2Zws
3/C — from ignition coil and horn; ' ml§§§
b —from regulating relay terminal b; i
CC—from headlamp “dim” light (parking) lamp; zls
[T —irom far-reaching and “bright” lights turn-knob; 272
@ — from front side and tail lamps; )
A — from generator f terminal; i
JC — from speedometer lamp. EE
Ead
pEZ
TAIL LAMPS AND STOP LIGHT SWITCH %ﬁ:
- -‘—;—g:
The motorcycle is equipped with tail lamps, ©11-220 and ®J1-8b, ;Eé
one of which is arranged on the rear wheel mudguard and the S
other — on the side-car wheel mudguard. _ T8z
A side lamp I19-200 is located on the front end of the side-car ?gf‘:"
wheel mudguard. : ' 2=z
The tail lamp ®I1-220 mounted on the motorcycle rear mud- ii,‘%ﬂ
guard has two lamp bulbs: top —stop light bulb (AL, 6 cd); 3
104 < el
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bottom —side lamp bulb used also for lighting the license .piAate
(Al7, 3 cd). : : e
The stop light switch is screwed in a threaded hqle ma e‘klln
the rear brake pedal shaft bearing. I'wo wires lead from»t =
switch: one (longer) from switch terminal under the rear mgd~»
guard to top terminal of stop light bulb located in the motorcycle
tail lamp, the second (short wire) — to relay terminal 5. g
Whenever the brake pedal is depressed, the switch follower
under the action of a spring slides along the brake pedal shaft

cam and in lowering closes the switch contacts, thus lighting the *

light bulb. .
Stopln %ase a fault is noticed in the stop light and must be recti-
fied, then disconnect wire from the switch and screw the sw&gh
out. Undo carefully the punched spots on the switch top, take the
terminal block out and make the necessary repairs. After reassem-
bling and punching for safety, fill the circular gap between thﬂe
switch body and the terminal block with thick paint as a protec-
ion against moisture. - .
hon’l“heg switch is set and adjusted as follows. Screw the switch
body by about 2/; of its thread length and depress the brake \pedﬁal.
At this the lamp bulb should light. Secure the wires, put on the
cap and check the switch performance, as with a stroke of brake
pedal within the range of 10—15 mm the lamp billb should go
on: with further pressure on the pedal it should stay on with a
steady light. If the lamp bulb goes on too late (requiring a lon-
ger stroke of brake pedal), then unscrew the switch out a little.
If the lamp bulb goes on too soon (i. e. at a touch of the brake
pedal), then screw the switch in a little. | e

After the adjustment is found satisfactory, safety the switch
with a locknut, lubricate with petrolatum or grease and slip on
the cap.

ELECTRIC WIRING

Grade AOJI wire with rubber insulation in lacquered braldl'ng
or grade INI'BA wire with insulation made of polyvinyl Chlorlde
are used to interconnect all units which use or supply the.electr_lc
energy, as well as the auxiliary instrumc_anl's. For convenierice in
laying the wires (except high-tension wires) are connected into
bundles. Clips are used to fasten the wires to the motorcycle and
side-car frames. All wire ends are provided with rubber caps to
protect them against incidental short-circuiting.

ELECTRICAL EQUIPMENT MAINTENANCE

During the daily maintenance check holddown of storage bat-
tery, working condition of headlamp, tail ]amp', horn and side-car
lamps; examine safe fastening of electric wiring, condition of
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storage battery, generator, headlamp, lamps, horn, ignition coil,
spark plugs and wiring,

If the strap fastening the generator to the engine crankcase
is loose tighten it up and, if necessary, adjust the backlash be-
tween gear teeth. For this adjustment, release somewhat the ge-
nerator strap bolt, start the engine running, and by turning the
generator by its frame set such a backlash when fhe gears are
running noiselessly. Then tighten up the strap and check again

- to be sure there is no noise in gearing.

In case the headlamp bulbs are found faulty, replace as fol-
lows: turn out the screw that holds the headlamp rim to the shell,
separate the rim together with lens and reflector from the shell.
Then remove the bulb socket by pressing and turning it to the
left. After that take the bulp out of the reflector hole. To install
the new bulb, reverse the sequence of operations.

' To replace the “dim” light bulb, take the socket out together
with the bulb, separate bulb from the socket and insert a new
bulb in its place.

Having replaced the lamp bulbs, reinstal] the lens and the
reflector. For this job it is not necessary to separate the reflec-
tor from the rim and lens.

When changing broken lens or repairing the headlamp, the re-
flector should be cleaned first with an air blast and wiped very
carefully with a clean soft cloth or a soft brush. Take the lens
and reflector apart only in’exceptional cases, because frequent
dismantling is harmful” to the reflector. When assemibling the
unit, pay special attention to correct setling of the lens in place,

- To replace faulty bulbs in tai] lamps, turn the screw out, re-
move the lamp shell, and by pressing a little turn the bulb to the

“left and take it out of the socket. Te install the new bulb, reverse

the sequence of operations.
To improve the sound of hern, adjust it by turning the adjust-

-ing screw to one side or the other.

After every 1000 km wipe the glasses in side and tail lamps,
clean the storage battery of dust and dirt, clean vent plug holes,
clean battery posts of oxidation and coat them with a film of
petrolatum, check the battery electrolyte level, check the specific

o [Kravity of electrolyte with a hydrometer.

In hot summer check the specific gravity of electrolyte every
5—6 days, and at other time — every 10—15 days. Level of elec-
trolyte in battery cells should he 10—12 mm above the safety
shield. If it happens to be lower, add distilled water into the cells
(as water evaporates in the process of battery service). Electro-
lyte may be added only if the shortage was “caused by spilling

O

Regular chéck—up of the specific gravity of electrolyte helps to
ascertain the degree of charge in fhe battery, which ‘in turn re-
veals its condition for service. This is specially important in
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winter-tinle, - because a run-down battery is liable to freeze. Bat-
teries may be used in winter if the degree of discharge is within
25%, and in summer — within 509 . . '

Irrespective ol its condition — whether in service or under
storage —send the battery for recharging to a repair shop once
a month, and subject it to the discharge-and-charge cycle once
in three months. : ;

After every 2000 km check condition and fastening of electric -
bulbs in headlamp and- lamps; if necessary, clean the headlamp
reflector of dust; lubricate distributor moving contact pin and felt .
oiler (wash, then drip two-three drops of engine oil on the pin
and one-two drops on the feit). : '

After every 4000 kmm check condition of generator commutator.
brushes and springs. For this job remove the protective steel
band, raise the brush spring and check for free slide of brush
in the holder; check also for wearing of the brush (brush. length
should be at least 11 mm). If brush gets jammed in the holder,
wipe the holder with a piece of cloth moistened in gasoline, re-
place wornout brushes: with new which should be refaced with a

glass paper to suit the commutator curve; wipe the commutator .

of dirt and oil with a piece of cloth moistened in gasoline. Re-
move the end shield (from the commutator end) and renew the
grease in the generator bearing. Clean carbon off the spark plugs
and check the gap between electrodes (this gap should be within

0.6—0.7 mm). To readjust the gap, bend the side electrode in or

‘out. : :
Check condition of distributor contacts and the gap between
them. Ii necessary, clean the contacts and set a gap of 0.4—
0.6 mm. If the contacts are worn or burnt, then remove the mov-
ing and fixed contacts, file the contact points and wash in gaso-
line. Check whether the felt oiler is in touch with the - distribufor
cam. If there is a gap, bend the felt carrying plate so that the felt
is rubbing lightly against the cam lobes. =, L

Check condition and safe connection of high-tension wires.

If in the course of operation it is revealed that with the ma-
ximum advance angle the engine is not able to develop full power
in high revolutions, increase the angle of ignition advance. In
this case check for correct setting of ignition timing.
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X. CARE OF MOTORCYCLE

Each maintenance work should be performed after the motor-
cycle has covered the specified number of kilometres irrespective
of the working conditions, season and/or serviceability of the
machine. Theé care for the motoreycle includes the daily mainte-
~nance which is a preventative routine, and a schedule of mainte-
nance work to be carried out at intervals of 1000 and
2000 km. ’ -

Lubrication chart of the motorcycle with indication of points
to be lubricated is given in Fig. 35. For the motorcycle units and
parts the scope of maintenance jobs and the time for their execu-
tion are described in various sections of this Manual and summa-
rized in the tables. ;

It is seli-understood that besides the job listed for the main-
tenance work it is necessary to repair all derangements no-
ticed. -

-b As a general guide to maintenance work follow the order
" below. : :
1. Wash the motorcycle and wipe it dry. -
i 2. Check the level of oil and, if necessary, top up or chan-
ge it. :
3

. Tighten up the threaded connections. ‘

4. Lubricate the respective points with a grease gun.

. 5. Check the function of all units and parts of electrical equip-

ment and ignition system, attending to the jobs ouflined in the

instruction. ' :

' l6. Check pressure in the tyres and bring it up to the correct

value.

~In the summer-time keep the pressure within the lower limits,

whereas for the winter — within the higher limits. s
Rectily immediately all faults noticed in"the parts  or units

of the motorcycle. :

Fig. 35. Lubrication Chart:

— steering column bearing lubricators; 2 — moving contact pin and felt oiler; 3 — ge-
:lerator rea§ bearing; 4 -—egngine crankcase filler neck; § — gearbox filler negk; 0 f1:
nal drive filler neck; 7 — rear suspension shock absorbers; 8 — spring hanger “lubricator;
9 — side-car clamping holder; 70 — brake system hinge joints; 11 — brake cam; 2 — uni-
versal-joint lubricator; /3 — brake pedal “shaft; 74 — clutch lever pin and brake lever |
pin; 15 — front fork shock absorber oil priming points; 16 — carbugetter throttle control

twistgrip; 17 — wheel hub; 18 — speedometer drive flexible shaft




Daily Maintenance

(Examine the machine before and after the trip)

Description of work

]
Materials used

Check for correct levels of oil and gasoline,
proper feed of gasoline to carburelters, functioning

pressure in wheel tyres, operating condition of
headlamp, tail lamp, side-car lamps and horn

At stopovers en route check to hand touch the
temperature of wheel hubs, brake drums, gearbox
and final drive casing. In case of overheating,
remedy immediately or upon return from the trip

Clean the machine of dirt and dust, wash it if
necessary, but only after the engine has cooled
off. In this connection, close the air cleaner shut-
ter and avoid directing the water spray on igni-
tion, fuel-feed and electrical equipment

Check for proper attachment of front fork in
the frame head. See that the springs, steering
damper are intact. Check functioning of front fork
shock " absorbers;
wheel hubs by rocking jacked-up wheels; condi-
tion of wheels and tyres (correctly inflated wheel
tyres should have a ‘pressure of 1.5—1.6 atm. for
he front wheel and side-car wheel and 26—
2.7 atm. for the rear wheel). Check for proper
fastening of mudguards, spare wheel; condition
and proper tightening of wheel spokes; condition
and faslening of engine crankcase, cylinders, cy-
linder heads, carburetters, exhaust pipes, silencers,
propeller shaft and tightening of nuts that fasten
the final drive to the swinging fork arms

Examine for oil or fuel leaks. Check condition

headlamp, lamps, wires, ignition coil and spark
plugs; tightening of gearbox bolts and nuts;. con-
dition and attachmenf of control cables and lin-
kage; performance of the clutch (play at - clutch
lever end should be within 5—8 mm); holddown
of saddles; fastening of motorcycle stand and
footrests. - See that the . rear wheel suspension
springs are intact. Check condition of motorcycle
and side-car frames, attachment of sidecar to mo-
torcycle and springs to side-car frame, tightening
of nuts and clamping holders. See that the rear
wheel suspension is intact and that the wheel
axles are properly tightened. Then check the en-
gine performance ‘and action of brakes on the run
| Wash the air cleaner and coat the gauzes with
oil (in summer after every 500 km, under extre-
mely dusty conditions — every 150--200 km, in
.| winter — every 1000 km)-
i I the motorcycle is operated on dusty roads,
!!?bric;te the spring. hangers (refer to Fig. 35,
item 8}

ol controls, condition of bolt and hinge joints, | b

Gasoline A-72. May be
substituted by A-66, A-76,
-70

AK-10,
Winter

Summer - oil
AK-15, AC-9.5;
oil AK-6, AC-5

For the engine lubrica-

examine size of end play in|

tion wuse aviation oils
MC-14 in winter, MC-20,
MC-20C, MK-22 in sum.
mer and diesel oils In-8
in winter, Hn-11, In-14
in summer j ;
Do not use any other
grades of fuel and oil

and fastening of storage battery, generator, horn,{"

Summer oil  AK-10,
AC-9,5 winter oil AK-6,
AC-5

Grease YC-2
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Schedule of Maintenance Works
(depending on the kilemeterage)

Itetn
No. in

Description of work

Materials used

Fig.35

1,8
7

Every 1000 km

Check functioning of gear change foot
pedal, readjust it if necessary .

Check condition of gasoline cock, if ne-
cessary remove its settling bowl, wash
and blow it through :

Wipe the storage battery, clean its
posts of oxidation and coat with petrola-
tum; check the level and specific gravity
of electrolyte. Once a month send the
battery for recharging to a repair shop;
once in three months the battery should
undergo the discharge-and-charge cycle

Start up the engine and check adjust-
ment of carburetters, running the engine
at low and medium speeds. Check also
synchronized operation of carburetters,
readjust if found necessary

Check clearances between the valves
and rocking arms, readjust if necessary
(as this clearance should be 0.5 mm) .

Check oil level in gearbox, top up if
necessary - &

Change engine oil
Every 2000 km

Check carburetter adjustment. Disman-
tle them if required, wash in gasoline
and blow through the jets, ducts and
air passages. with compressed air. Adjust
the carburetters

Lubricate steering
spring hangers.
pRer%ove %\iheels, take used grease out
of hubs, wash bearings in kerosene and
blow through with compressed air, pack

column bearings,

fresh grease, reasseinble and adjust bea-

rings, and change places of wheels.
Check for play in steering column (if
noticed, tighten up)

Check condition of brakes, clean brake
shoes and drum working surfaces. If
brake lining is worn, replace. Lubricate
brake shoe cams and pins; check toe-in
of wheels, camber angle of motorcycle
and side-car vertical axes (toe-in should
be 10—I12 mm, angle of camber — 2°);
check oil level in final drive casing (top
up il necessary) -

Summer  oil

AK-6, AC-5
Ditto

Grease ¥C-2

Grease 1-13,

SAH3-2

Grease YC-2. Automo-
tive transmission oil for

summer and winter

AK-10,
AK-15, AC-9.5; winter oil

1-13C,




Description of w'orkf 5

Materials usea

Dismantle completely: the air cleaner,
wash filter elements and oil them
Change_ oil in front fork .shock absor-

Lubricate “carburetter throttle control-
jwistgrip,‘-’(for winterization — disassemble

it) :
h and hand-brake control lever

Moving contact pin and felt oiler

Foot brake pedal shaft /

Brake ‘expansion cam, side-car body
lid hinges : .

E‘very 4000 km

In addition to above, check condition
of generator brushes springs and com-
mutator - (if necessary, clean commuta-
tor). Clean spark plugs of carbon and
check the gap between electrodes’ (cor-
rect gap should be 0.6—0.7 mm)

Check condition of distributor contacts
and their gap (0.4—0.6 mm), clean con-
tacts and readjust if necessary

Change grease in generator rear bear-
ing. Check' condition and proper connec-
tion of high-tension wires i

Wash 'in' kerosene - and lubricate the |

brake, clutch and throttle control cables
Check “condition and if necessary dis-
assemble, clean from dirt and lubricate

springs  and side-car clamping Holder
joints ‘ i

Lubricate the universal joint

- Change oil:

in gearbo

in final drive casing

After 5000 km

Disassemble, .. wash and prime wilh
fresh fluid rear suspension shock absor-
bers : :

Oil AK-10, AK-6

AK-10 or AC-9.5 oil in
summer; AK-6 oil or mix-
ture of 509% turbine and
50% transmission oils in
winter S

Summer grease YC-2
winter oil AK-6

Grease YC-2 in summier,
oils AK-10 or AK-6 in
winter
Ditto

»

Grease yT-‘lh (konsta-
lin) ;

. Oil AK-6

Gréase YC-2

Ditto

Summer oil AK-10.
AK-15, AC-9.5; winter
oil AK-6, AC-5

Automotive  transmis-
sion oil for winter and
suminer

Industrial oil 12 (spind-
le oil 2) or mixture of
turbine and transformer
oils in 50—50 proportion

Item
No. in
Fig. 35

Deséription of work

After 8000 km

Remove cylinders afid cylinder heads.,
Grind valves. Clean cylinders,  eylinder
heads, pistons and piston rings. If the oil
consumption- in the engine is high (ex-
ceeds 0.250 litre per 100 km), change -the
piston rings : ki

18 Wash and lubricate speedometer drive
flexible shaft -

Disassemble the air cleaner completely,
wash its filter elements: and moisten |
them in oil - :

Summer oil  AK-10;
winter oil AK-6 i

Care for Motorcycle Paint

“Regular care for the painted surfaces will prolong the service
life of the paint coat, giving in the meantime an attractive appe-
arance. S

For washing the painted surfaces, use a weak stream of cold
or slightly warm water. Never clean. dust and dirt by wiping with
dry cloth, as sand particles will injure the surface and paint will
lose quickly its brilliance. Also do not use washing soda, kero-
sene, gasoline, mineral oils and sea water for washing the motor-
cycle. i o
If suriace is stained with mineral oil, remove it by wiping
with a dry piece of cloth, or moistened a little in gasoline, then -
wipe off the gasoline till surface is perfectly dry.

If afteT washing dirt and dust off with water; some grit still
remains on the surface, remove this by pouring over with water
and drying instantly with a sponge, soft hair brush, chamois skin
or flannel so that no water drops are allowed to dry on the sur-
face. Finally, polish lightly the paint surface with dry soft flannel.

Motorcycles “Vpan-2” are painted with grade MJI-12 enamels:
(auto-enamel on alkyd-melamine base).

Painting Job

To restore damaged spots the equipment of each motorcycle .
includes a tin of grade MJI-12 enamel.

To use it proceed as follows: : ; i

1) clean the surface with a piece of cloth wetted in gasoline :
or turpentine; _ : ; i »

2) rub the damaged spot with waterproof abrasive cloth
(No. 230—280) and water (if necessary first put a layer of ground .
coat grade ®JI-03K or [1$-00-2) ;

L7




lsing a soft brush (Nos 12—15) or a spray gun.

ng give the surface a natural drying for 15 minu-
d to dry at a temperature of 100 to 120°C with the
eflector or an electric drying lamp until the enamel

oS
w

=
]
-
—
o
(@)
—~
o

imel has thickened and causes difficulty in coating
dissolve it with solvents Nos 651, 646, coal solvent,
or acetone.

Bear in mind that the enamels are inflammable.

ute — the nitroenamels may be used for paint jobs,
ry quickly, when exposed to air of ambient tempe-

If the

because the

rature, and: dissolved readily with solvents Nos 646, 647 or
acetone. S i

The pai surface of the motorcycle have a natural gloss.
In case some dull spots appear, remedy these as follows:

Take a well-mixed solution of wax polishing compound No. 2
and, having washed thoroughly the dull spots, smear a thin layer
. of compound with a soft wag (cotton, cotton gauze or flannel)
over the surface. Rub the polishing compound. in, making circular
" motions with the wag.

Then after three- or five-minute drying, wipe the surface dry
with a clean baize or flannel until the gloss is restored.

Storage and Preservation

machine is to be put in storage for the season, jack

e motorcycle and side-car on wooden “blocks, then

reservation treatment. ' :

re should be within 0.5 to 1 atm.

nachine away from acids, alkalines mineral fertili-
harmful substances. - 4 o

cing the machine in storage, clean it thoroughly, start

ning with the gasoline cock closed sp as to get all

f the carburettor float chambers. Fill 50 cm?® of

into each cylinder through the spark plug hole. By

the engin
gasoline
automotiv

pressing e kick starter pedal, turn the crankshaft to. distri-
bute lubricamt on the cylinder interior surfaces.

Smear the surfaces of chrome- or zinc-plated paris with pre
heated acidless vaseline or with the following preservating com-
‘position: n—20%, varnish No. 177—30% and white
spirit—>5

~ Lubricate with petrolatum all points furnished with grease
.. .nipples. - :
#oaestWrap o e outlet hole in the silencers with oil paper.

At the end of storage period; before taking the motoreycle on

" the road, aftend to all jobs mentioned in section: “Preparing New ..

Motoreycle for Use”.

118

|
|
|

|
|

| 62-08125

Sl 63-26155
63-26152
(A na gotiron

62- 06006 Rl 7205033
: Nozag N3 30863044 .
y % ZH12204 13 874901
o e
D ‘ 1204146 :
; 7203213-A1

1rn3neszzge] e 205 7139438066 N
X 7204122-4

“ \é [y
y : ] 7204151

7
h 204157 I UUL

72-01124-A NO 304
V&)

72-01025 N0 207 7204146

Fig. 36. Layout of Bearings and Seals
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