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I. PREPARING THE MOTORCYCLE FOR REPAIRS 

Regardless of the type of repairs to be carried out, one must do· 
the following: 

wash the motorcycle; 
check it for technical condition; 
draw up an inspection report. 
Prior to washing the motorcycle, take out the iouls; remove the 

seat cushion and back, take off the cover as the3e should be washed 
separately. 

Fig. !. Motorcycle "Dnepr"' MT9 

When washing, take care to keep water out of the electrical de­
vices, carburettors, air filter, air passages and pet rol tank. 

The technical cond it ion of the motorcycle should be checked by 
inspection as well as by testing the appropriate units or assemblies 
du-Fing riding. 
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Before doing this, it is necessary to adjust: 
spark plug gaps; 
contact breaker gaps; 
clearances in the va lve gear drive; 
carburettors fo r idling, average speed and for the synchronous 

operation of the cylinders; 
brakes contro ls; 
clutch release drive; 
tyre pressure. 

Fig. 2. Motorcycle " Dn epr" MTIO 

At the same time, check the amount of oil in the crankcase and 
in the gear box a nd main drive cas ings. 

Adj ust t he clearances in accordance with lhe Operatin g Instruc­
tions. 

II. CHECKING THE MOTORCYCLE FOR TECHNICAL 
CONDITION 

The technical condition of the motorcycle, of it s units and assem­
blies deteriorates in the process of continuou s service. As the compo­
nents become worn, the engine power diminishes, fuel an d oil con­
sumption increases, operation of some of the units becomes noisy and 
failures occur more frequently due to fatigue and corrosion. The 
wear of components lea ds to increased clearances in the join ts, and 
ca uses the dynamic, economical and operating charac teristics of the 
motorcycle to deteriorate. 

Therefore, periodic checks of th e motorcycle for technical condi ­
tion and elimination of detected faults in due time are mos t impor­
tant to prolong its service life. In order to determine whether the 



motorcycle and its units are in good condition, it is necessary to : 
1. Check tha t ihe motorcycle is complete with all necessa ry units; 

parts and accessor ies. 
2. Check the general condition of the motorcycle, including: 
free rolling path; 
ma ximum speed; 
braking distance; 
trial petrol consumption. 
3. Check the engi ne condition : 
oi l consumption; 
comp ression in the cylinders; 
make sure that: 
no extra neous noises are produced during operation; 
no loca l heating is observed; 
there are no oil leakages; 
check th e engine operation under load at various rotational 

speeds. 
4. Check the clutch mechanism condition, including: 
disengagement of disks during declutching; 
smoothness of engagement; 
absence of s lipping ; 
absence of extraneous noise with the clutch released. 
5. Check the gear box condition : 
return of the startin g mechanism pedal; 
easy and faultless gea rshifting; 
make sure th at: 
the gears do not di sengage by themselves; 
there are no oil leakages; 
no local overheati ng is observed; 
no extra neous noises are heard. 
6. Check the propeller shaft and the main drive for: 
the absence of increased cleara nces in the joints of elastic coupl­

ing, in the universa l joint , gearing and at the wheel hub junction; 
absence of oil leakage; 
absence of loca l overheating a nd increased run-out of the pro-

peller shaft; 
check ihe elastic coupling for good condit ion. 
7. Check the wheels for: 
wear of the tyres and possible damage; 
wear of ihe shoes and of intern al surfaces of the brake drum s; 
wear of the bearings; 
radial and axial run-out of the rim and tyre; 
make sure that the spokes are all available and uniformly ten-

s ioned; 
check the condition of the toothed coupling with the wheel hub. 
8. Check the front fork for: 
clearances in the steering column, lower end pieces of the fork, 

.as well as at the bridge and traverse joints; 
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smoothness of operation during riding, the condition of the cas-
ings and fender; 

tightening of fastenings ; 
absence of heavy shocks during operation; 
condition of the springs; 
absence of damp ing fluid leakage. 
9. Check the motorcycle frame for: 
tightening of fastenings; 
absence of cracks at weld sea ms; 
a bsence of ex tern a l s igns of damage; 
proper cond ition of fenders. 
10. Check the con dition of the hydrauli c shock abso rbers, including: 
smoothness of their operation during riding; 
condition of the casings and si len t-blocks; 
absence of heavy shocks during operation; 
absence of damping fluid leakage; 
c lea rances in th e joints. 
11. Check the condition of the petrol tank by making sure that : 
petrol does not leak through we ld seams and joints; 
the petrol cock and hoses are in good condition; 
the petrol tank is free of dents and other injuries. 
12. Check the exhaust system for: 
tight connect ions; 
absence of dents and other signs of damage on the lubes and 

silencers. 
13. Check the condition of the contro ls, including : 
condition of the handl ebar and of the levers and other mecha-

nisms disposed on it; 
condition of cables and cable sheaths; 
foot brake pedal and brake controls; 
braking effect, when using the both brakes. 
14. Check the condition of lhe sidecar, including: 
condition of the shock absorber; 
absence of clearances in lhe sidecar-to-motorcycle attachment 

hinges; 
condition of the wheel fender, body, sidecar frame, seat cushion 

and back, cover. 
15. Check the condition of the electric devices : 
operation of the ignition lock; 
operation of the light switch; 
condition of the lighting devices ; 
operation of the ignition system; 
operation of the horn; 
condition of the pilot lamps; 
condition of the wiring; 
condit ion of the speedometer; 
operation of the emergency oil pressure transmitter, stop light, 

neutral position indicator and turn indicator switch. 
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METHODS FOR CHECKING THE MOTORCYCLE'S PARAMETERS 

The free ro llin g path of the motorcycle is measured by riding a 
fully loaded moto rcycle on a st raight-line section of the hard-surface 
road, in dr y weather, at a wind speed not exceed in g· 3 m/s. The mo­
torcycl e is acce lerated up to 50 km/hr, following wh ich the clutch is 
withdrawn, the gea rsh ift lever is set to the neutral position and the 
motorcycle is allowed to move until it comes to a full stop. Measure­
ments arc made by riding the motorcycle in both di rect ion s. Th e 
length of the rolling path is measured from the point of clutch with­
drawa l to the ful l stop of the motorcyc le . 

The fr ee rolling path is determined as the arithmet ic mean of two 
rides in both directions and, ·with the motorcycle in good repairs, 
must be not less than 250 m. 

The maximum speed is determined by riding on a measured (1 km 
long) stretch of the road , the time being mea s ured with a stop­
watch. The maximum speed is determi ned as the a ri t hmet ic mean 
of the speeds deve loped during two rides in the opposite directions 
a nd must be not less than 100 km/hr for the MT9 motorcycle, and 
105 km /hr for the MTIO model. 

The acceleration must be sufficient to a llow the motorcycle to 
develop the maximum steady speed before reaching the measured 
stretch of the road, the road cond iti ons being the sa me as when 
measuring a free rolling path. If the maximum s peed is below the 
s pecified figure, with the length of the free rolling path being nor­
mal, this means that the engine power .is insuffici ent and the engine 
has to be repaired. 

The trial petrol consumption must be determin ed by riding the 
serviceable motorcyc le under full load in two opposite directions, on 
a measu red ( 10 km long) s tretch of the dry, hard-surface road hav­
ing no steep upgrades and descents, with the motorcycle running in 
a high gea r at 75 km /hr speed. 

The petrol consumption must not exceed 7.2 1 per 100 km (to be 
mea s ured by adding petrol into the tank from a measuring vessel). 
Simultaneously with measuring petrol consumption, oil consumption 
is checked, which must not exceed 0.15 I per 100 l<m. 

The engi ne condition to be diagnosed by extraneous noises pro­
duced during the engi ne operation, as we ll as the compression in 
the cylinders are checked emp irically by a skilled mechanic of a 
se rvice station or maintenance shop (Table 1). 

Loca l heating and general overheating can be detected to the 
touch. The clutch mechanism is checked for condit ion in the follow­
ing manner: 

when the engine is inoperative, release t he clutch and turn the 
kick leve r, in this case the engine crankshaft must not turn; 

when the engine is running, with the first speed gear engaged 
and the clutch released, the motorcycle must not move. When gradu­
:ally engaging the clutch release leve r, the motorcycle must start 
moving smoothly, without jerks. With the gear and clutch engaged, 
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a sudden opening of the throttles must cause the motorcycle to ra­
pidly increa se its speed w ithout any noticeable clutch s lip. The gear 
box, propeller shaft and m a in drive shou ld be checked for good con­
clition by testing the operation of these mechanisms with the motor­
cycle at rest and on th e go. 

Th e backla sh in th e main drive gearing must be within 0.1 and 
0.3 mm , the permissible run-out of the propeller shaft not exceed­
ing 1.5 mm. 

The wheels are checked for conditi on by successive ly in s pecting 
each of them (by rais in g , rotating the whee l and rocking it from side 
to side) . The whee ls mu st rotate freely, without pl ay, snaps and 
se izures. The permissible (lateral and r a dia l) run-out of th e rim 
should be 1.5 mm. The spokes are checked for uni form tens ion ing 
by li stenin g to the so u.nd produced when tapping the spokes. 

Th e front fo rk, hydraulic shock absorbers, steering controls and 
brakes are checked for condition by inspecting them w ith th e motor­
cycle at rest or by test ing their operation on th e go. The fork must 
be free to rotate in the stee rin g column, without plays and stoppin g 
in ce rt ain positions. 

When inspecting and checkin g lh e motorcycle units, m ake sure 
that the <lnti ru st co<1ting a nd p<linting of the component part s a re in 
good conditi on. The ca uses of faults and troubl eshootin g procedures 
are g iven in Table 2. 

On completing the inspection and checking, draw up a technical 
condition report, on the basis of which the motorcycle _may be sub­
jected to adjustment , partial or total di sm an tling and required re­
pairs. 

III. MOUNTING AND DISMANTLING OPERATIONS 

If , as· lhe result of checking for technical condition, it is found 
necessary to perform a partial or total dismantling of some of the 
units, assembli es or the entire motorcyc le for the purpose of repa ir­
ing or replacing the component parts, the dism antling should be 
carried out to the ex tent not greater than required. 

Subj ected to partial dism antling may be the assemblies that are 
removed or not removed from the motorcycle. 

Prio1 to dismant ling, clean and wash the entire assembly to 
remove oil , dirt and dust that may foul the friction parts of the 
jointed members during dismantling. After disassembling, clean off 
dirt , carbon depos its and remnants of bakelite lacquer from the 
component parts, wash and examine them for good condi.tion, make 
appropriate mea surements to determine the degree of wear. The 
maintenance shop or service station must have at its disposal a com­
plete set of tools necessary for dismantling or assembling the motor ­
cycle units. In case the unils or assemblies have to be dismantled 
without removing them from the motorcycle or when their removal 
is requ-ired , it is advisable to detach the sidecar to ensure a better 
access and thus facilitate the repair operations. 
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Table 1 
Checking the Motorcycle Engine lor Technical Condition by Noises and Knocks 

Point s (junction of com - Engine !her- Engine operating Poin ts ( locations) Cone! usions regarding 
ponents) of possibl e kn ocks mal condi· conditions to be I istened to ~aturc ol knocks further usage 

tions 

Piston pin - connect-~ Warmed Under loa d , Cylinder loca- Clear shrill metal- I Must not he opera t ed. 
ing-rod small end up followed by a lion lie knock Cl ean the comb ustion 

s udden increase chamber to remove ca r-
in rotati ona l bon deposits; if neccs -
speed sa ry, replace the piston 

pin ensurin g that its co-
louring corresponds to 
that of con nect ing rod 
sma ll end 

Same 
Piston pin - piston Sa me Same Same Knocks no t so 

boss clea r but become 
more distinct as the 
engine warms to a 
higher tcn1pcrature 

Pis ton - cylinder Cold Idling Cylinder Joca - Dry meta llic knock May be operated in 
lion \\"hich becomes mo- case the !mock disap-

re apparent as the peMs as the engi ne 
rota tiona I speed warms up. When repai r-
changes; the knock ing, rep lace the piston 
becomes less audible 
as the engine wa rms 
up 

<0 

I Simi la r knock due Mu st not be operated. 
· to the pin bein g Replace the piston and 
I seized in the con- p: n 

necting-rod sma ll 
end 

i , 
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Points (junction of com­
ponents) of poss ibl e knocks 

Engine ther­
mal cond i­

tions 

Connecting-rod big I Any 
end- crankp in (of the 
cranksha ft) 

Cra nkshaft bearings - ~ Warmed-
crankshaft up 

Va!Yc lilfl ing- pi nion I Snrnc 

Va lves- va lve seats I Warmed 
up 

Clutch disks Any 

flywheel- cranksha ft Same 

Engine operating Points (locations) 
Nature ol knocks conditions to be listened to 

During idling 
and especially 
when the motor­
cycle runs afte r 
coasting, at 
s lightl y closed 
throttles (thrott­
led down s lig-ht­
ly) 

Under loa d and 
when the thrott­
les a rc suddenly 
opened 

Idling 

During id li ng-
and coast in g 

Central portion I ,\ted ium pitch thud 
of the engine 
crankc:1sc 

Crankcase, at I Low pitch thud 
points where bea-
rin gs arc located 

Location of pi- Frequent metallic 
nions ru111bling knock (of 

varying tone) 
Cylinder heads Frcqucn l clear so-

un d whi ch increases 
with increasing- ro-

. tationa I speed re-
gard less oi the load 

Continued 

Conclusions regarding 
further usag-e 

Must not be opera ted. 
Engine needs to be 

repaired 

Same 

lv\ay be operated . 
\Vhen rep2i ring the en - / 
gine, repla ce the pinions .. 

May be operated. Ad- l/ 
just the clea rance. When 
rep a iring the engine. 
lap the \'aJI·es 

Clu tch released Zone of clutch 
location 

on engine 
Clear 

knock 
metallic I Nlay be operated. 

Idling, clutch 
not released 

Rear portion 
of the engine 

Strong metallic 
thud, which disap ­
pears when the 
clutch is released 

\Vhen repairi ng the cn­
gine, examine the clutch 

Must not be operated. 
ReiiJove the clutch and 
fly11'heel, check the key 
joint, fit the flywhee l in 
place and secure reliab­
ly 



Points (jun ction of com-
ponents) of possible knocks 

Generator i:ear- cam-
shaft gear 

Breather- front cover 

Trouble 

Engine will not start 

~-- ' . 

!>._ -

Continued 

Engine thcr- Engine operating Points (locations) Cone! usions reg~ rd i ng mal condi- conditions to be listened to Nature of knocks furth ~r usage 
tions 

Any Variable duty Front upper Frequent rumblini: May be operated af-
portion of the metallic knock, tc r adjusting the clear-
engine "howl" ance in the gearing (by 

turning the generator 
body) 

Warmed Idling Front portion Frequent metall ic May be operated. At 
up of the engine knocks 

.Troubleshooting of the Motorcycle Units 

Cause Symptoms and fault tracing 

Engine 

I. Petrol not supplied to 
carburettor 

2. Excess of petrol in cy­
linders (especially when en­
gine is hot) 

I. Press down on carburet­
tor depressor with your fing­
er; if petrol docs not flow 
out of it, this mea ns that fuel 
is not supp lied to carburettor 

2. Sporadic flashes with 
backfire 

the firs t opportunity 
examine the breather af -
ter first removing the 
distributo r cover 

Table 2 

Remedy 

I . Open the petrol cock 

2. Close the petrol cock. ful­
ly open the throttle, press 
down the kick lever 5 to l 0 
times, start the engine 



"" 
Troub le 

-~ 

Cause 

3. Filter and petrol cock 
dirty or clogged 

4. No spark produced by 
plug : 

a) no gap between plug 
electrodes, dirt and ca rbon 
depos its in plugs, insulator 
punctured ; 

b) no gap between breaker 
(contact) points, breaker po­
ints oi led or burnt; 

c) ignition co il faulty; 

d) low-tension wires bro­
ken 

Symptoms and fault tracing 

3. Disconnect petrol supply 
pipes from carburettors and 
check to see whether pet rol 
runs if cock is opened for re­
serve fuel consumpti on 

a) screw out the plu g, con­
nect its body to "earth" and 
check whether spa rk is pro­
duced at plug electrodes; 

b) remove wire tip and 
check whether spark appears 
a t tip by connecting it to 
"earth ", with a small a ir gap_ 
If spark is produced, this 
means that plug is faulty. Ab­
sence of spark indicates that 
there is no gap between bre­
a ker poin ts ; 

c) if , during checking by 
method specifi ed in s tep "b", 
spark does not appear, this 
indicates that ig nit ion coi l is 
probab ly at fault; 

d) remove front cover, 
switch on ignition. Check por­
tab le lamp circuit. for which 

Continued 

Remedy 

3. Disconnect the ends of 
petro l supply pipes from car­
burettors and blow them 
Lhrough (one after another, by 
clutching the other pipe). 

If this fails to make petrol 
flow in a full jet, remove set­
tler, cock filt er a nd wash them 
with petrol 

a) replace plugs or, ii their 
cond ition permits, sel the re­
quired gap between electrodes, 
clean the plu gs; 

b) after removing crank-
case outer cover, set breaker 
point gap within 0.4 and 
O.G mm. Clean an d, if necessa­
ry, trim the contact points with 
needle file; 

c) replace ign iti on coil 

I 
I 

I 
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Trouble 

w 

Caust.! 

5. No compression or insuf­
fici ent compression in engi­
ne: 

a) no clearances in valve 
gear; 

b) valves loosely fitted due 
to lhc presence of carbon de­
posits or va lve retainers be­
ing burnt through; 

c) piston rings are burnt 
or broken 

SYllliJtoms and iault tracing 

lamp wi re to "earth", and the 
other end - to low-tension 
terminals of ignition co il , and 
then - to termina l of breaker 
wire. 

Lamp will not light up: 
if connected to input termi­

nal of ignition coil, in case 
headlamp-to-ignition coil wire 
is broken; 

if connected to output ter­
minal of ignition coil, in case 
primary circuit of ignition coil 
itself is broken; 

if connected to terminal of 
breaker wire, in case ignition 
coil -to-breaker wire is broken; 

in this case breaker points 
must be in a disconnected 
state 

a) when depressing starting 
peda l, engine crankshaft \\·ill 
turn without compression; 

b) same 

c) smoke escaping from 
breather 

• 

Continued 

Remedy 

a) ad just clearances; 

b) repair the engine, lap or 
repair lhe valves ; 

c) repa ir the engine, c lean 
the piston rings an d grooves 
to remove carbon deposits, re­
place rings 



"" 
Trouble 

Irregular, erratic opera­
tion of engine; only one cy­
linder functioning 

.--

Cause I Symptoms and fault tracing 

6. Clutch s li pping I 6. Engine cranks haft will 
not rotate when pressing 
down starting pedal 

I. Mixture too lean: I I. Engine back-fires 

a) petro l supply to carbu­
rettor is insufficient and ir­
regular; 

b) carburettor jets dirty; 
c) water in petrol 
2. Plugs faulty 

3. Poor contact at sto rage 
ba tle ry term ina Is 

4. Bad cond it ion of breaker 
points 

5. Capacitor faulty or bad­
ly connected 

6. Mixture enrichment due 
to float chamber being over­
filled with petrol: 

a) float needle valve dirty 
and leaky (lets petrol out); 

b) leaky float 

c) carburettor jet came un-
c:rrPH'Prl 

2. Same as in step 4 a of 
the first failure of engine 

3. Pilot lamp blinks 

4. Spark occurs irregularly 
between wire tips and "earth" 

5. Bangs heard from si len­
cer, bad spa rk 

a) engine smokes badly, 
bangs heard from silencer, 
petrol leaking through carbu­
rctlor 

- -
Continued 

Remedy 

6. Adjust the drive; if clutch 
continues to slip, repair the 
clutch (dismantle and exam ine 
it) 

I. Same as in step 3 of the 
first failure of engine; 

c) change petrol 
2. Same as in step 4 a of 

the fi rst failure of engine 
3. Ensure good contact at 

storage battery te rminals. Clean ;' 
the contacts, lighten screws 
fas tening the wires 1--' 

4. Examine contact points. 
trim or file them off, adjust 
the gap 

5. Ensure good contact or 
rep la ce capacitor 

a) clean the needle valve; 

b) repai r the carburettor, re­
place or repa ir the float; 

fit the jet properly 
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Tro ubl e 

Engine knocks 

Engine operates well at 
high speed but ba ck- fi res 
at averaJ:!e speed and dies 
out at low speed 

Engine fa il s to develop 
full power (insufficient 
"traction", when throttle is 
fu ll y opened, motorcycle fa­
ils to develop sufficient ac­
celeration ) 

.. 

Cause 

7. Carbu rettor maladjusted 

8. Piston rings burnt or 
broken 

9. Valves loosely filled to 
thei r seats due to great anw­
unt of ca rbon 

l. Ear ly ignition (above 
permiss ible) 

2. Engine overheats 

3. Piston pins, pistons, cy­
linders, connecting rod bush­
ings, crankshaft bearings 
worn oul 

I. Idl ing jet clogged or mal­
adjusted 

2. Carburettors ma ladjusted 
( carburcllors operation not 
s ynch ron ized) 

3. Clearance between valve 
and rocker end is incorrectly 
sel 

l. Late ignition is set or 
breaker gap too sma ll 

2. Air clea ner or a ir ho le in 
petrol tank plu g clogged 

Symptoms and fault tracing 

7. Opera lion of cyl inders 
not synch ronized 

8. Bad compress ion, engine 
smokes and splashes plu gs 
with oil 

9. Insufficient compression 

I. Knocks disappear at late 
ign ition 

2. Hot surfa ce ignition be­
gins to take place 

3. Fa ults to be traced by 
li sten ing lo the engine 

2. Fa ults to be located by 
lis ten ing to engine 

3. Check the size of clear­
ance wilh a feeler. Cleara nce 
must be equa l to 0.07 mm wi tl1 
engine co ld 

I. Power increases at early 
ignition 

• 
6 

Continued 

Remedy 

7. Adjust the ca rburettors 

8. Repair th e engine, clea n 
or repair the rings 

9. Repai1· the engine, clean 
off ca rbon and lap the valves 

I. Adjust ignition 

2. Stop the engi ne and al­
low it to cool 

3. Repair the engine 

1. Adjust idling and blow 
air through the jet 

2. Adj ust ca rburettors for 
synchronous operation 

3. Adjust the cleara nce in 
valves 

I. Set ignition correctl y. 
Check breaker gap 

2. Remove and wash out the 
ai r cleaner with kerosene and 
fill it wilh motor oil, clean 
out the hole in plug 
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Trouble 

Engine overheats 

Cnusc 

3. Va lves do not fit close­
ly to their scats due to accu­
mulation of ca rbon deposits 

4. Gases burst fo rth from 
un der cy linder head 

5. Piston r ings burnt · or 
broken 

6. Cyl inders and pistons cx­
cess iYely worn 

l. No oil or insufficient 
amount of it in the crankca se 

2. Enri ched mixture: 

a) ca rburettor overfi lled 
due to float needle Ya lve be­
ing badl y seated ; 

b) air cleaner dirt y; 

c) carburettor thrott le need­
le wrongly set 

3. Diluted mi xture: 
a) throttle needle in correct­

ly set; 

b) a ir inleakage at carbu­
rettor-to-head junctions 

4. Late ignition advance 

Symptoms and iJul t lra cillR 

3. Low compression is ob­
served 

4. Bangs arc heard an d lo\\. 
compression is obsen·ed 

5. Low compression, engine 
smokes a nd splashes the 
plugs wi th oil 

6. To be checked a t main­
tenance shop 

l. Check oil level 

2. Engine fai ls to de\·elop 
sufiicient speed: 

a) check whether petrol 
flows from float chamb2r 
(chamber overfilled) 

a) engine, if under load , 
fai ls to develop the proper 
speed; 

b) bangs in the ca rburet lor 

Continued 

Remedy 

3. Repair the engine. Clean 
off carbon and lap the va lves 

tl. Tighten the nuts secur ing 
the hea ds lo cy linder 

5. Repair the en gine. Clean 
or replace the rings 

6. Repair the engine. Repla ­
ce or repai r the cy linders and 
pistons at maintenance shop 

I. F ill up w ith o il 

2. Clean dirt from the float 
chamber : 

a) repair the carburetlor 

1
. 

and Ia p the needle va lve; 
. . l./ 

b) remove the air cleaner 
and wash it; 

c) adj ust the ca rburet tor 

a) adjus t the carburettor; 

b) tighten the nuts securing 
the carburettor to the head. If 
in leakage continues to take 
place, re place the gasket. 

Check the breaker gap. 
Set the ignition 
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Trouh lc 

Excessive oil consumption 

Emergency oil pressure 
transmitter lamp is on 

Clutch slipping 

Clutch wi ll not disenga­
ge completely 

Cause 

a) piston rings burnt or 
broken; 

b) cylinder face or piston 
worn; 

c) fitting place for breather 
in the cover of distribution 
box worn out; 

d) drain holes for discharg­
ing oil from cylinder heads 
clogged 

I. Faulty transmittN 

2. Engine out of order 

~ ~~ --·~ ~- ::.....":' ---~~- . 

Syrnptorns ami r.:~ult tracing 

I. Check with 
pressure gauge 

2. Sarne 

reference I 

Continued 

Remedy 

a) repair the engine. Repla­
ce the piston rings; 

b) repair the engine. Bore 
the cylinders or replace with 
new ones (at the same time 
t·eplace the piston and rings); 

c) repair the engine; 

d) clean out the drain holes 

I. Replace the tratlsrnilter 

2. Repair tltc engine 

Power Transmi ssion 

I. Incomplete engagement 
due to maladjustment of con­
tro l drive 

2. Driven disk facings grea­
sy 

3. Driven disk facings ,,·orn 
or burnt 

I. Clutch drive maladjusted 
(free trave l of lever too 
great) 

I. Check the clutch control 
lever for proper free travel 

2. Check during dismantling 
and exam ine 

3. Same 

I. Check the clutch lever on 
handlebar for free travel 

I. Adjust the control drive 
by turn ing the adjusting screw 
until a free trave l of 5 to 
8 rnrn is ensured at the end 
of clutch lever 

2. Dismantle the clutch. 
Wash the facings with petrol 

3. Repa ir the clutch . Repla­
ce the facings or disk assem­
bly 

l. Adjust the clutch drive by 
turning the adjusting screw so 
as to ensure complete disen­
gagement of the clutch and to 
provide a 5 to 8 mm free tra­
vel nl lhc end of clutch lever 
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Trouble 

When depress ing the kick 
sta rt er lever of gear box, 
the lever goes down , bu t en­
gine cranksha ft fails to turn 

Kick lever fails to return 
to upper pos ition 

Free trave l of starting 
leve r is too grea t 

One of the gears will not 
engage 

Gears disengage by them­
selves during riding 

Gear box operates with 
noise 

Main drive gears nois y 

Cause 

a) ratchet gear teeth bro­
ken ; 

b) quad rant teeth broken; 
c) clutch slipping 

Starting mechanism spring 
broken or front bushing wa­
sher came out of mesh with 
the end face lugs of the bush­
ing 

Wedge became loose and 
lever turns free with respect 
to starting shaft 

One of the pins in gearshift 
disk is broken 

Splines of gearshift sleeves 
or gear splines worn out 

I. Little oil in the gear box 
casing 

2. Gear teeth worn 

3. Bearings of the primary 
or secondary shaft worn 

I. Little oil in the main dri­
ve casing 

2. Gearing maladjusted 
(backlash must be with in 0.1 
and 0.3 mm) . 

Symptoms and faul t tra cing 

a) when depressing the kick 
sta rter lever, w ith speed gear 
enga ged , motorcycle remains 
at rest ; 

b) same; 
c) starting mechanism ope­

rates (motorcycle moves) but 
engin e cra nkshaft fails to turn 

Kick lever can be easi ly 
raised to upper position by 
hand 

I. Check oil level 

I. Check the presence of oil 

Continued 

Remedy 

a) repair the gea r box. Re­
place the gea rs on inte rme­
diate shaf t; 

b) replace the quad ra nt; 
c) check the clutch control 

drive for proper ad justment; 
if necessary, ad just 

Repair the gear box. Repla­
ce the spring. Check whether 
quadrant is cor rect ly pressed 
on (refer io Fig. 28), bring 
the washer in mesh with the 
lugs of bushing 1 

Drive the wedge in and L,..­
tighten the nut 

Repa ir the gear box 

Repair the gear box. Repla­
ce the s leeves or gears 

I. Add oi l 

2. Repair the gear box. Re­
place worn gears 

3. Repair the g-ear box. Re­
place worn bear ings 

I. Add oi l 

2. Adj ust th e backlash 
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Trouble 

Main drive casing- over­
heats 

Front fork knocking 

Cause 

3. Key bolt loosened 

L No oil or oil of inade­
quate grade 

2. Component parts worn 
or broken 

Symptoms and fault tracing 

I 

I 
3 Too great axial play of 

the uni versa l jotnt 
l. Check the presence and 

quality of oil 

I 2 Dismantle the main drive 
and check it for condition at 

i maintenance shop 
I 

Running Gear 

L Play of steering column 
in radial bearings 

2. Play of tapered end pie­
ces of fork legs in traverse 
du e to clamp nuts g-etting­
loose 

3. Fastenin.: of tlie front 
fender or headlamp is dis­
turbed 

4. Bushings of the fork leg 
tubes are excessively worn, 
lower bushing disconnected or 
dropped 

L Brake the front wheel 
and, holding the motorcycle 
by the handlebar, push it 
backward and forward to de­
termine whether there is a 
play in radial bearings 

2. Check for the pla y by 
pushing the motorcycle for­
ward and backward with the 
front wheel braked 

3. Examine and ·check the 
nuts for proper lightening by 
using a wrench 

4. Place the motorcycle on 
a support and raise the front 
whee l. Too great a play, re­
vealed when shifting the legs 
up and down, indicates that 
the front fork is faulty 

Continued 

Remedy 

3. Tighten up the nut of key 
bolt 

I. Acid oil or replace it 

2. Repair the main drive. 
Replace worn component parts 

L Eliminate the play by 
tightening the bearings 

2. Eliminate the play by 
screwing in the nuts 

3. Eliminate the fault by 
tightening the nuts 

4. Repair the front fork. 
Check the component parts for 
condition, rep lace th~ bush_­
ings 



"-' 0 

Troubl e 

Recurrent heavy shocks 
in the front fork (bad shock 
absorption) 

Cause 

5. End pieces came un­
screwed from the spr i n~ 

I. No oil in the front fork 
due to leakage 

2. Front fork sprin~s lost 
ela sticity 

Symptoms and faull t ra dng 

I. Take out the drain screw 
of fork l e~ end piece (located 
at the bottom), check the pre­
sence of oi l (130 cm3 of oi l is 
req uired ior each fork leg) . 
Locale oi l leakage by inspec­
tion 

2. Dismantle the fork, re­
move the spr in ~s and check 

Continued 

Remedy 

5. After unscrewin~ the 
clamp nut , check and, if ne­
cessary, sere,,· up the end pie­
ces 

I. If oil is leaking through 
the drain screw, screw up the 
latter lightly after first clean­
in~ the gasket washer. Hal·­
in~ undone the clamp nul of 
fork leg tube, fill oil into the 
fork and make sure the1·e IS 
no leakage. 

If oil leaks from under lllc 
ax le. partially di sma ntle the 
fork (remove lhe whc~l, screw 
oif the ci;:Hilp nut on the tra­
\'l'I'Se, unscrew the gland hous ­
ing on fork leg end piece, re­
mo,·e end pieces together with 
shock absorbe r}. 

In this case oil may leak 
from under lhe shock ahsorhc r 
holtom. 

Eliminate the leakage by 
l ightening the bolt. Pour in 
kerosene to check the tight­
ness. Assemble the fork and 
fill it wi lh oil , make su re there 
is no lea ka gc 

2. Repa ir the fork. Repla ce 
lite sp rings 
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Trouble 

Fork h8rd to rotate 

Hand leba r shock absorber 
at fau lt (fails to be tighten­
ed) 

Fluid of rear suspension 
shock absorber is leaking 

Excessive wobbling of 
rear suspension; knocks at 
full extension 

Cause 

I. Wing nut of handlebar 
shock absorber is ol-erligh!en­
ed 

2. Friction wnshers of hand­
lebar shock 8bsorber arc da­
maged (scored) 

3. Steering column bearings 
overtightenerl 

I . Friction 11·ashers of sl!ock 
absorber arc greasy or dirty 

a) reser\·oir nut loosened; 

b) sealing ring broken; 

c) rod damaged or worn; 

d) gland damaged or worn; 

e) gland cocked 
spring broken and 
the nut deformed) 

(gland 
wa rped, 

a) damping fluid lacking; 

h) low viscosity of damping 
fluid; 

c) piston upper va lve seals 
loosely; 

Continued 

Symptoms and fault lr<1cing I Remedy 

--.----
2. Dismantle handlebur 

shock absorber and examine 
it 

3. Adjust the fo rk for pro­
per rotation by changing !he 
tightening of bearings 

I. Di smat1tlc shock absor­
ber and examine 1\"ashers 

a) oil leaking from under 
the nut; 

b) oil leak ing from under 
the nut; 

c) fluid flowing along the 
rod; 

d) fluid flowing along the 
rod; 

e) fluid flowing along the 
rod 

I. Slacken !he wing nut by 
turning it counterclockwise 

2. Trim or replace fric!ion 
washNs 

3. Loosett the tightening of 
bearings 

I . Clean the friction wash ­
ers, make sure that !he surfa ­
ces arc not warped 

a) !igh!en up reservoi r nut; 

b) replace the t·ing ,,·ith a 
ne\v one; 

c) replace the rod; 

d) replace th e g land; 

e) check the component 
parts, replace faulty ones, if 
any 

a) check the amount of 
fluid; add, if necessary; 

b) fill up with suita ble 
fluid; 

c) overhaul and wash !he 
shock absorber, grind the \'al­
ve and piston end face, if ne­
cessary; 
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Trouble 

K:nocks during shock ab· 
sorber operation 

Upper casing of shock 
absorber misaligned 

Squeaking during opera· 
tiOJI of shock absorber 

Hard operation of suspen· 
sion (shaking) 

Cause 

d) lower valve seats loose· 
ly; 

e) piston, rod and lube 
worn 

a) rubber bushings or si· 
lent-blocks securing the end 
pieces are damaged; 

b) bolts securing the shock 
absorber become loose 

a) carrying spring bent; 

b) rod bent; 
c) carrying spring broken 

a) carrying spring bent, 
rod bent 

a) spring sunk ; 
b) thick fluid filled in; 

c) too great an effort re· 
quired by shock absorber to 
perform expansion stroke 
(being sucked in) or compres· 
sian stroke (dosing grooves 
of the piston or lower valve 
are clogged) 

Symptoms and fau l t tracing 

Continued 

Remedy 

d) overhaul and wash the 
shock absorber, grind the va 1-
ve and· piston end face, if ne­
cessary; 

e) overhaul the shock absor­
ber, replace worn parts with 
new ones 

a) replace the rubber bu­
shings or silent-blocks with 
new ones; 

b) tighten up the bolts 

a) replace the spring 

b) rep lace the rod; 
c) replace the spring 

a) replace the sr ring, re-
pIa ce the rod 

a) replace the spring; 
b) overhaul the shock ab­

sorber and fill it with suitable 
fluid; 

c) overhaul the shock ab­
sorber, wash the component 
parts 
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Trouble 

Wheel spokes broken 

Wheel play at the axle 
and wheel run-out in the 
plane of frame 

.. 

Cause 

I. Spokes loose or ununi­
formly tensioned 

I. Axle not tightened 

2. Gland nut came unscrew­
ed and moved off 

3. Roller bearings worn 

4. Spokes maladjusted due 
to continuous service 

Symptoms and fault tra cing 

I. Examine and check the 
spokes for proper tensioning, 
for which purpose place the 
motorcycle on a support, 
quickly turn the wheel and, 
by slightly pressing a wrench 
to the spokes, listen to the 
sound to determine whether 
the spokes a re uniformly ten­
sioned 

I. Check for play and pro­
per tightening of tl1e axle af­
ter first placing the motor· 
cycle on a support 

2. Check the gland for pro· 
per fastening 

3. Having made sure that 
failure is not clue to causes 
specified in steps I and 2, 
check the wheel for wobbling 
without removing it from the 
motorcycle 

4. Place the motorcycle on 
a support , rotate the wheel. 
Check the run-out (the permis­
sible run-out must not exceed 
1.5 mm over the wheel rim) 

~ 

Continued 

Remedy 

I. Repair the wheel. Repla­
ce broken spokes and adjust 
all the spokes for proper ten­
sioning 

1. E liminate the play at rear 
wheel, l ighten the axle with 
nut, slacken the set screw of 
front wheel end piece and 
screw the ax le into right-hand 
threaded end piece of the fork 
(left-hand th read), tighten 
again the set screw with nu t. 

2. Screw home the gland 
nut, slacke.n it back 1 /1o turn 
and secure 

3. Repair the wheel. Adjust 
the bearings for proper tigh­
tening. When replacing the 
bear in gs , stuff the hub with 
grease to 1/a of its capacity 

4. Adjust a ll the spokes for 
proper iensioning 

·' 



"" ... Continued 

J< emeu y 
Troubl e I Couse -';-~ ----·-----------:-------------Symptoms and foult tra ci ng 

Axle hard to fit when re­
placing the rear whee l 

Axle difficult to install 
when rep lacinf( the front 
wherl 

Knocking in the sidecar­
to-frame attachme.nt hinges 

Carburettor thrott le con­
tro l gr ip is hard to rotate 

I . Internal splines of the 
wheel hub are not ma tched 

I 
with external sp lines of main 
drive hub 

I 

I 
I. f'ront fork \ITongly fit­

ted (cocked) during insta l · 
!at ion 

I . Bolts of upper tic rod­
st rut s are worn out 

2. Loose bra ckets at upper 
po in ts of fastening the tic 
rod -struts to the frame 

3. Collet attachment at 
lower roints not tightened 

I. Axle wi ll not pass 
through 

I. Thrc2dPcl end of wheel 
axle fail s to enter the thread 
of fork end piece 

\ . Test the fastening by 
rock ing the motorcycle ,( 
rest 

2. Check the bt·acket fas­
tening w ith a wrench 

3. Check the collet attacl t­
ment by rocking the motor­
cyc le at rest 

Control M echanism 

I. Adjusting screw over -
tightened 

2. Sl ide block seizi ng 2. Check the grip for pro­
per rota ti on after lubrication. 
Pull t he cable sheaths oul of 
f(rip body and. by rotating 
the grip an d simultaneously 
lowering the cab le shea th s, 
determine tile ca use of se i zi ng 

I. Turn lile wheel and, by 
in sertinf( into hub sp lines, en· 
sure that th e splines arc mat­
ched an d the axle can casi l v 
pass through. -

Install the axle by rotalinf( 
but not by driving it in 

I . Place the motorcycle 0 11 

a support and raise motorcyc­
le front pa rt so !hal lhc fronl 
wh<>cl tof(ethcr with th e fork 
is li fted up, then fit lhc wbcci 

I . Rephce the bolts 

2. Ti ghten up the nuts 

3. Tighten up t he co llet at­
tachment 

I . Slacken the adj usting 
screw and secure it 

2. J.ubrica tt' the sl ide block. 
If hurd t o rotate

1 
remove the 

grip, check it and clean to re­
move dirt 
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Troub le 

Ca rburetlor throttle will 
not move when rotating th e 
grip 

Throttle control grip turns 
spontaneousl y on withdraw­
in g the hand 

Front brake and clutch 
lever brackets turn freel y 
on the hand lebar 

Rear wheel fail s to be 
braked 

• 

Cause 

3. Sheath crumpled or co­
res uf thrott le control cable 
ruptured 

I. Rubber grip slips 

2. \.able broken al the po­
ints of soldering, cable cores 
ru ptured or sheath crumpled 

I. Adjust ing screw came 
louse 

2. Spring braking the grip 
is broken 

Bolts keeping the brackets 
from turning are in sufficient­
ly tightened 

l. Free travel of brake pe­
dal malad justed 

Symptoms and faull tral.'ing 

3. Ex a mine the sheath to 
check that it is intact . To 
check whether ca ble is intact. 
lake the end pieces out of 
their nes ts and, by moving 
the shea th along the cable in 
one direction or the other, 
examine the cable ends, make 
su re that the cable does not 
seize in the shea th and cab le 
co res are intact 

2. Examine the sheal11 or 
throttle control cable 

I. Trouble is remedied by 
tighten ing the sc rew 

2. Trouble is not elimin at­
ed by tight·ening the screw 

Try out the levers by tigh­
tening the bolts 

I. Try out the rear brake 
by changing adjustment 

Continued 

Remedy 

3. Replace the damaged cab­
le or damaged shea th . Before 
solderin~ a new cahle in the 
end piece, rull the cable ends 
arart so as to form n fascicle. 
If cables are seizing, remove 
them, wash and lubrica te 

t. Replace the grip 01· wind 
a light laye r of insul ating ta­
pe und er rubber grip 

2. Replace th e damaged ca b­
le or damaged sheath 

l. Adjust the screw and se­
cure it 

2. Repair the grip. Remove 
the grip and replace the sp ring 

Ti~hten the bolls 

l. Reduce the free travel of 
brake by adjusting the draw 
rods a.nd cone, at the same ti­
me check the whee l for proper 
rotation . l~>\ a intain the small 
(15-25 m111) free tra ve l of 
pcd~ l to a\·uid brake overheat ­
illg. On complet ing acljust­
nwn1. check llw brak ing adion 
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Trouble 

Front wheel fails to be 
braked 

Brakes heating 

Cause 

2. Brake shoe linings grea­
sy or dirty 

3. Brake shoe linings worn 

I. Same as for the rear 
brake 

2. Cable broken where it 
was soldered to end piece, or 
cab le and sheath damaged 

l. No free travel of rear 
brake pedal or of fr ont brake 
lever, as a result, brake shoes 
are constantly pressed to 

I 
drum 

2. Expansion cam pin seiz­
ed due to belated lubrication, 
and shoes rema ining pressed 
to brake drum 

Symptoms :~nd fault lracing 

2. After performing adjust­
ment according to step 1, l1 1c 
brake shoes slip 

3. Same 

I. Same as for the rear 
brake 

2. Try out by pressing the 
brake lever on handleba r to 
the full extent, check whether 
lever moves on brake cover. 
lf it does not. remove the 
cable 

l. Place the motorcycle on 
a support and check the wheel 
for proper rotation without 
pressing down brake pedal 
and lever 

2. Cam stuck in position 
corresponding to braking and 
refuses to return to normal 
position 

Continued 

RcmcJy 

2. RemO\·e the wheel, wash 
brake shoes with petrol and 
wipe them dry. If linings be­
come greasy again, check the 
amount and quality of oil in 
reverse gear, a I so check the 
gland for good condition 

3. Repair the shoes. Repla­
ce the linings or brake shoe 
assembly 

I. Reduce free travel of bra­
l\e lever on the handlebar hy 
using the adjusting screw and 
cone 

2. If cable is broken at (he 
point of soldering, so lder it 
after first sepa rating the cab­
le ends so as to form a fas­
cicle. Replace broken cable or 
damaged sil'eath 

I. Adjust the c learance bet­
ween bral<e shoes and drum 

2. Lubricate. If this docs 
not help, remove the wheel, ex­
tract expans ion cam, wash 
and, if necessary, trim it 
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Troubl e C<Jusc Symptoms and fault tracing 

Electrical Equipment 

With ignition key inserted 
to full extent, pilot lamp 
will not light up. Horn does 
not operate when depressing 
the button 

With ignition key insert­
ed to full extent, pilot lamp 
will not light up. Horn 
operates when depressing 
the button 

With ignition key insert­
ed to full extent, pilot lamp 
is on. When the key is turn­
ed to the right or left, lamp 
extinguishes 

When parking lamp is 
switched on, sidecar marker 
lamps are out 

When parking lamp is 
switched on, only front or 
rear lamp of sidecar is on 

Broken connection at batte­
ry terminals, at terminal E of 
regulator or terminal E of 
master switch; ignition lock 
contacts dirty 

Lamp burnt out. Broken 
connection at te rminal fl of 
generator or terminal fl of 
master switch 

Headlamp fuse blown 

l. Bad contact in the coup­
ler 

2. Wires broken in the cir­
cuit from terminal rp of mas­
ter switch (black wire) to 
coup ler 

l. One of th e bulbs is burnt 
out 

2. Wire broken beyond !he 
coupler 

I 
I 

I 
l. Shorting the wires out­

side the coupler makes the 
lamps light up 

I 

2. Lamps will not light up, 
when shorting the wires out-

I 

sid e the coupler 

3. Take out extinct bulb 
and check it by examin ing 
the filament or by connecting 
it directly to battery 

2. Lamp checked and found 
to be in good order 

Continued 

Remedy 

Trim the wire lugs and tigh­
ten up. Trim the lock con­
tacts 

Replace the lamp. Tighten 
up the connect ions 

Replace the fuse 

I. Repair the connections 

2. Locate and eliminate wi­
re- break 

.1. Replace damaged bulb 

2. Locate and eliminate wi­
re break 
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T roub le 

With lower or hig-h bea m 
sw itched on, only lower or 
high beam lights up w l1 cn 
sw i tching over the li ghts 

With ignition key inse rt­
ed , horn funclions 1vithout 
depress ing the button 

With engine ope rating 
within all speed range, pi­
lot lamp glows steadi ly 

With the moto rcycle in 
motion, pilot lamp lights up 
and extinguishes 

Cause 

I. Broken connections of 
switch wires, fault y switch 

2. La 111p burnt out 

I . Bu tto n se ized 

I. Broken conn eel ion at ter­
lll ina l fl of generator 

2. Broken connection at ter­
mina l ill oi CLI'Tent-a nd -volt­
age regulator 

3. Faul t inside the current ­
and-vo ltage regulator 

4. Generator fails to deve­
lop the required voltage 

I. Bad contact at battery 
term inal s or at the tips of \\' i­
re extending from battery to 
motorcycle fram e 

Symptoms and fault tracing 

l. Remove the rirn together 
with refl ector and diffuser 
and check the wires ior pro­
per connection and the s\\·itch 
for good cond ition 

I . \Vh c1J pressi1 1g le rlllinat 
fl of generator (w ith engine 
operat ing). the lamp lllUSt go 
out 

2. When lenninal W of ge­
nera tor is con nected to frame 
(11·ith engine operat ing) . the 
laJTijl must go out 

3. When shor tin g the 11·i re 
ddachct! from tcrmin~ l ·w to 
frame, pi lot lamp \\'ill e:\l in ­
gui sh 

Continued 

RC'medy 

I. Tighten up the w ires at 
terminals, replace swi tch 

2. Rep la ce l11c lalllp 

I. Dismantle t he button and 
<Jdjus! it 

I. Trim the wire tip and 
tig l1len up l11e th e connections 

2. Same 

3. Rep lace voltage-an d-cu r-
rent 1·cgu lator or sen d it to 
main tenance shop fo r rcp8i rs 

4. Check genera lor for pro­
per condition 

I. Trim the wire !ips and 
term ina Is: tighten up the con­
nections 

---
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1. REMOVAL AND INSTALLATION OF THE ENGINE TOGETHER 
WITH GEAR BOX 

To remove the engine together w ith the gear box from the motor-
cyc le, proceed as fo ll ows: 

drain petrol from the petrol tank; 
place the motorcycle on a support; 
remove the pet rol tank ( refer to Section 5); 
unscrew the nut s of the studs securing th e engine at the lower 

points; 
remo\·e lhe silencers and ex hau st pipes ( re fe r to Section 4); 
remove the footsteps; 
remove the air filt er (refer to Section 4); 
lake down the storage battery (refer to Section 11); 
disconnect th e wires from the generator te rminal s ; 
disconn ect the low-tens ion wire; 
disconnect the wire from the engin e oil pressure transmitter; 
disconnect the w ire of the gear box neu tr al pos ition pick-up; 
take clown th e carburetior covers, extract the carb urettor thrott­

les, disconnect the gas grip cables from the throttl e bodies, re-install 
the covers and throttles of carburettors; 

di sconnect the a dju st ing bolts of clutch cable from lhe clutch re­
lease leve r at the gear box a nd from the abutment s top of clutch 
cable sheath; 

unscrew t he bolt of s peedometer dri ve bushing, take out the spee­
dometer drive and draw it aside, insert the bo lt ba ck in place; 

unscrew th e nuts of the studs secur ing the engin e at the upper 
points, remove the wire connected to "earth" from the s tud; 

unscrew the nut of the sidecar rod bracket by a few turns and 
slight ly rai se lhe engine fastening plate; 

ha ving engaged the fir s t gear, turn the prop eller shaft by means 
of the sta rting pedal, ensu.ring that the pins of the ilcxib le universal 
joint disk, which enter the rubber coupling, are arranged in a hori­
L:o ntal pl ane; 

extract the rear s tud sec uring the engine; 
ext ract the front stud secur in g the engine and, by tilting the en­

gine to the right so that lhe generator is at the right-hand side of 
the frame crest, s lightly raise the engine and move it out to the 
left. 

The engine should be removed by two persons. On removing the 
e ngi ne with the gear box, place it on a mounting support for engine 
TlC5-1252. 

To install the engine together with the gear box into the motor­
cycle frame, foliO\\. the procedure reverse to that of dismantling. 

29 
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I 2. REMOVAL AND INSTALLATION OF HIE GEAR BOX 
c::::---~ 

To remove the gear box from the motorcycle without removing 
the engine, proceed as follows: 

place the motorcycle on a support; 
rernove the rear wheel (refer to Section 6); 
unscrew the nuts securi ng the reverse gear casing to the lug of 

pendulous fork; 
remove the reverse gear from the pendulous fork lug; 
remove the flexible joint disk together with the rubber coupling 

from the ptns of the disk of the gear box elastic coupling; 
remove the suct ion pipes exten ding to the carbureltors; 
detach the gear box from the engine; 
remove the air filter; 
take down the storage battery (refer to Section 11); 
disconnect the speedometer drive after first unscrewi ng the boll 

uf drive bushing; 
disconnect the adjusting bolt of clutch cable from the release 

lever at the gear box; 
unscrew the nuts of the studs securing the gear box and the en­

gine and screw off the bolt located below, at the right-hand side; 
shift the gear box backward and, movmg it to the left, take i1 

out of the frame. 
Install the gear box on the engine in reverse order . Before instal· 

ling the gear box, proceed as follows: 
by using handle nP-1119, make sure that the splines of the clutcb 

driven disk bubs are properly aligned; if necessary, adjust the posi­
tion of the hubs so that the handle end can easily enter the splined 
holes of the both hubs; 

by turning the shafl, ensure that the splines of the gear box pri­
mary shaft are aligned with the splines of the clutch driven disk 
hubs. 

In order to re-install the gear box, do the following: 
advance the clutch release rod some distance forwa r d; 
insert the rod into the square hole of the clutch pressure disk; 
moving the gear box on, insert the primary shaft into the splined 

holes of the clutch driven disks. 

3. DISCONNECTION AND ATTACHMENT OF THE SIDECAR 

To detach the sidecar, proceed as follows: 
place the motorcycle on a support; 
disconnect the wires extending to the sidecar lamps; 
unscrew the nuts of the bolts securing the sideca r frame rods to 

the motorcycle and extract the bolts; 
uncotter the bolts of the lower collet fastenings of the sidecar 

frame to the motorcycle and screw them off approximately 12 to 
15 rnm; 
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separate the front collet fastening, by moving il off the ball pin 
of the motorcycle fr ame and then, in turn, the rear collet fastening; 

move the s ideca r aside. 
In order to attach the sidecar, follow the steps given below: 
place the motorcycle on a support and slightly lubricate the col­

let fastening ball pins with grease; 
bring the sidecar up to the motorcycle ensuring that the collet 

fastenings are arranged under the ball pins of the motorcycle frame; 
move the front co ll et chuck out of the nest as far as il will go; . 
raise the front part of the sideca r frame, fit the collet chuck on 

the front ball pin and screw it in without t ightening Ufl. 
Follow the same procedure to attach the rear collet fastening. 
If the rear co llet fastening is not matched with the ball pin on 

the motorcycle frame, unscrew the bolts securing the steering lmuck­
le and rotate the latter in one direction or the o~her until the collet 
chucks are made to coincide with the ball pin; 

connect the rods fastening the sidecar frame to the motorcycle 
frame by means of bolts and secure the latters with nuts. 

If the holes in the rod forks are not matched with the holes in 
the brackets on motorcycle frame, unlock the rod forks and, by screw­
ing them in or out of the struts, obtain the required length of the 
forks. 

After tightening all the _fastenings, remove the motorcycle from 
the support and check the wheels for proper toe-in and camber. To 
check the wheels for proper toe-in, place bars along the motorcycle"s 
~ear wheel and sidecar wheel. Th e distance between the bars at the 
front of the motorcycle (at the front wheel) must be 10 to 15 mm 
shorter than the distance between the bars at the rear of the motor­
cycle (at the rear wheel). If this difference cannot be obtained, 
~iacken the bolts securing the steering knuckle of the rear lower col­
let fastening and, by moving the knuckle in or out of the sidecar 
frame, ensure the required toe~in. 

The motorcycle camber is adjusted by means of the rods fasten­
ing the sidecar frame to the motorcycle (by screwing the forks in or 
out of the rod-struts) and must be equal to approximately 2° . 

On completing all the adjustments, check to see that the side­
car is reliably attached to the motorcycle at all fastening points. 

The wheels should be checked for co rrect toe-in and camber dur­
ing riding over a level section of the road. The motorcycle must not 
"stray" aside when riding under full load. 

4. REMOVAL AND INSTALLATION OF THE INTAI(E AND EXHAUST 
SYSTEMS 

In order to remove the air filter, disconnect the rubber tube of 
the brea ther, undo two lock screws in the gear box throat and, by 
moving the air filter up and down, take it out of the throat, and 
then off the motorcycle frame, moving the fil ter in 1he left-hand 
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direction. When doing so, press down the starting pedal with your 
foot. 

The air filter is to be re-installed in~:e\!erse order. 
To remove the air ducts of the right- and left-band cylinders, re­

lease the fastening co ll ars. disco nn ect the air ducts from lhe carbu­
: ettors and take them ou.t of the ai r filter throat. 

The air duds a re to be insta ll ed in reverse order. 
To remove the exhaust system, do the following: 
unscrew lhe nuts of the front stud securing the engine, thus re­

leasing the clamping collars fastening the silence1 s with the ex­
haust pipe; 

unscrew the spec ial nuls of the heads and remove the exhaust 
pipes from the cy linder head channe ls , then unscre\v a1 1d ex tr act 
the bolts, secur in g the s il encers to th e brackets which are welded on 
lo the frame at the rear point, remove the s il encers . 

The exhaust system is lo be re-in sta lled in reverse order, the 
collars fastening the exhaust pipes should be the last to be tigh­
tened. 

5. REMOVAL AND INSTALLATION OF THE FUEL SUPPLY SYSTEM 

I o remove the petrol lank, proceed as follows: 
drain petrol from the petrol tank through the petrol supply hoses 

leading to the carburettors after first removing the hoses from the 
carburettors union s; 

remove the connecting hose of the petrol tank halves; 
unscrew the bolts of the petrol tank front an d lower fastenings 

;:~nd, by moving the petrol Lank forward and ra is ing up its rear por­
tion, take down lhe tank aiter first removing Lbe driver's saddle. 

The petrol tank is to be re-installed in reve rse order . 
To remove the ca rburettor, do the following: 
disconnect the air duct; 
undo two sc rews of the throttle chamber cover, take out the 

liiroU!es, detach the cab les, re-insta ll the throttles and the cover, 
put in two screws in their original places; 

unscrew the nuts securing the carbureltor to the cyl inder head 
~nd remove the carb uretlor. 

Re-insta ll the carbu.relto r in reverse order. 

6. REMOVAL AND RE-FITTING OF THE WHEELS 

T,J remove the front whee l of the motorcycle, proceed as follows: 
place the motorcycle on a support and raise the front wheel by 

putt ing a backing under the front portion of the motorcycle frame; 
slacken back by severa l turns the nut of the couplin g bolt of the 

fork leg left-h and end piece and unscrew the wheel front ax le hav­
ing a left-hand thread; 
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holding up the wheel, take out the front axle and remove the hub 
deilector from the wheel; 

remove the front wheel together with the brake cover; 
detach the wheel from the brake cover. 
Re-install the front wheel ll1 reverse order. When fitting the axle 

l1ack in place, lubricate-it with engine oil. 
To remove the rear wheel, do the following: 
place the motorcycle on a support; 
unfasten the ends of the rear fender hoop and the folding part. 

of the rear fender; 
slightly slacken the coupling bolt nut of the left-hand end piece 

of the rear axle fastening; 
extract the cotter pin of the axle crown nut, unscrcew the nu.t 

fastening the rear axle, take out the axle and remove the hub deflec ­
tor; 

move the wheel to the left to gel it off lhe brake shoes, remove 
the wheel from the frame. • 

Fit the rear wheel back in its place in reverse order. Before re­
installing the axle, lubricate it with engine oil. 

When fitting the wheel .on the brake shoes, turn it until the june­
lion splines are made to coincide. 

To remove the sidecar wheel, proceed as follows: 
extract the cotter pin, unscrew the nut and remove the hub de­

flector; 
place a support under the sidecar frame, raise the sidecar wheel 

and remove it (then remove the protective disk). 
Fit the sidecar wheel back in place in reverse order aiter first 

lubricating it with engine oil. 

7. REMOVAL AND INSTALLATION OF THE MAIN DRIVE 

To remove the main drive together with the propeller shaft, pro­
ceed as follows: 

place the motorcycle on a support and remove the rear wheel 
(refer to Section 6); 

unscrew the nut of the rear brake rod at the brake lever; 
unscrew the nuts of the studs securing the main drive to the lug 

of pendulous fork; 
remove the main drive from the pendulous fork lug and take it 

down by moving it backwards . In doing so, remove the elastic coup­
ling disk to ensure the passage of the propeller shaft through the 
hole in the rear wheel suspension lever. Re-install the main drive in 
reverse order. 

The total clearance (on either side) between the disks and the 
elastic coupling must be within 3 and 6 mm. The adjustment is to 
he carried out by shifting the locking ring along the grooves of the 
propeller shaft with the pendulous fork in the middle position. 
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8. REMOVAL AND INSTALLATION OF THE HANDLEBAR. TOGETHER 
WITH CONTROL CABLES c:: -

To remove the handlebar with · all its control cables, do the fol­
lowing: 

remove the petrol tank (refer to Section 5); 
disconnect the control c::~ bles from the carburettor throttles (refer 

to Section 5) ; 
disconnect the clutch cable (refer to Section I), 
disconnect the front brake cable from the brake drum cover, for 

which purpose sc rew in the adjusting screw and, by pressing home 
the brake !eYer on the cover, withdraw the cable end piece from the 
nest in the leve r pin, unscrew the adjusting screw and take out the 
ca ble; 

disconnect the wires of the turn indicators; 
disconned the wires of the horn and the light switch; 
screw off the nuts sec uring the handlebar brackets to the forli 

traverse, remove th e handlebar. 
To install the handlebar, follow the procedure reverse to that 

described above. 

9. REMOVAL AND INSTALLATION OF THE FRONT FORK 

To remove the front fork, do the following: 
place the motorcycle on a support and ensure that the front wheel 

is lif ted up, by putting a backing under the front portion of motor­
cyc le frame; 

remove the front wheel (refer to Section 6) and the brake drum 
\.over, after first disconnecting the front brake cable from thE 
cover; 

having unscrewed the nuts securing the handlebar brackets, re· 
move the handlebar and place it on the tank; 

uncolter and sc rew out the wing nut of the handlebar shock ab· 
so rber, remove lhe shock absorber component parts and unscrev. 
tile nul of the steering column bar; 

un sc rew lhe clamp nuts of the fork legs, take off the washers an d 
l raverse; 

unscrew the bo lt s fastening the front fender to the casings anc 
to the steering colu mn bridge, remove the fender; 

remove the headlamp a fter first unscrewing the bolts securing 
il to the casing brackets, place the headlamp on the pet rol tank; 

unscrew the bearing nut and remove the protective washer ol 
i hrusi: ba II bea ring (when unscrewing the nut, hold up the fronl 
fork), remove the upper ring of thrust bearing; 

lake out th e front fork, moving it downwards . While removing 
lh e stee rin g column ba r from the column itself, take care not to spil! 
the balls of the upper and lower thrust bearings; 

remove the balls of thrust bearings. 
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I~e-in s ta ll the front fork in reverse order . 
When assembling the s teering column, take care to ensure that 

a ll the 24 balls of thrust ball bea rin gs remain in tl!cir places and 
a rc not dislodged during assembling. 

The balls gathered in the bearing must be lubricated with grea­
se. Ti ghten the bearing nut in such a way as lo ensure th ai th e fork 
turns freely in the bearings without se izing and any noti cea ble play 
( lighten the nut home and then slacken it back by 1/ 3 to 1/a turn). 

10. REMOVAL AND INSTALLATION OF THE R.EAR. SUSPENSION 

To remove the rear suspension of the motorcycle, proceed as fol­
lows. 

pla ce the motorcycle on a s upport and remove the rear wheel 
\refer to Section 6); 

remove the main drive (refe r to Section 7); 
take down the s pring-and-hydraulic shock absorbers, un screw 

their lower and upper fast enings; 
remove the rear fender, taking care not to break the wires lea d ­

ing to the reJr lamp; 
unscrew the bolts sccunng the lever of rear wheel suspension, 

lake oul the detachabl e journal, remove the suspension lever from 
the frame. 

Re-install the rear suspension in reverse order. When installing 
the s us pens ion leve r, tighten the bolts securing the silent-blocks with 
!he suspension leve r in the middle of its travel (the suspension lev­
u s must be arranged parallel to the frame lower tubes) . 

11. REMOVAL AND INSTALLATION OF ELECTRICAL SYSTEM DEVICES 

To remove th e storage battery, proceed as follows: 
shift the protective caps off the wires connected to the bat tery 

output termin als. To avoid short-circuiting, first disconn ect the wire 
leading to "ea rth", then tile wire extending to the current-and-volt-
<.ge regulator; · 

unscrew lhe wing nut lightening the storage batte ry fastenin g 
Land an d take down the battery. 

Remove the storage battery from the frame by tilt ing its uppe r 
portion forward, afte r fir st laking off the batte ry ccver. 

He- insta ll the battery in reve rse order. 
To remove the g-enerator, do the following: 
remove the a ir filt er; 
shif t off the protective caps of the w ires connected to t he gen e-

1 a ior output terminals a nd disconnect lh e w ires; 
unscrew the nut secu rin g the generator stop an d rem ove ih e 

latter; 
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Lmscrew the coupl ing boll of the generator fastening collar and 
la ke down the generator by moving it backvvard. 

Re-install the generator in the order reverse to removal. In doinu 
this, set the correct clearance in the dri\fe_ gearmg. For this purpos:. 
'-lfler installing lhe gene rator in p lace, turn il fuliy c lockwise (when 
looking at lhe generato r from the side of output terrJlinals), then 
turn it in the opposite direction through 3 to 4 mm, as counted aga­
inst t he outside diameter of the generator body. Secure the genera­
lor in this position . Check the clea rance sett in g when start in g the: 
engine, judging by the presence o r absence of increa sed noises pro­
duced during gene1 a tor ope ra tion. Turning the generator in one 
direction or the other (with the engin e inoperative), ensure that the 
gearing noise is as least as possible. 

To remove the current-and-voltage regulator, do the following: 
take down the storage battery; 
shift off the protective caps and disconnect the wire C'nds from 

the cmrent-a nd-vollage regulator; 
unscrew the screws secur in g the currC'nt-and-vo ltage regu lator 

lo the bracket a n d rem\lve the current-and-voltage regulator. 
To re-install the cur rent-and-voltage regulator, follow the reverse 

order. 
In order to remove the hcadlamp together wit h wi res a nd fle­

xib le shaft of the spee dometer drive, proceed as fo llows: 
remove the petrol tank (refer to Section 5); 
disconnect the speedometer drive flexible shaft f rom the gea r box 

(i"efer to Section 1); 
disconnect the ends of wires Irom the terminals of the storage 

battery, current-ancl-vollage regu lator, generator, horn and stop li ght 
sw itch; 

disconneci. the w ires of the light switch and of turn indicators 
on the handlebar; 

part the conneclo r uf wires extending to the lamps of 1.he atta­
chable sidecar and motorcycle; 

disconnect the wire lead in g to the headlamp from the low-tension 
te rminal of ignition coil; 

disconnect the w ire from the emergency oil pressure transmitter; 
disconnect the headlamp-to-"ea rth" w ire under the nut of the 

.u pper faste n ing point of the engine; 
disconnect the wire of the gear box neutra l position pick-up; 
remove al l the bands fastening the wires to the frame; 
r.omove Lhe headlamp, u.nscrew the bolts secu ring it to the brac-

kets of front fork cas in gs. 
Re-insta ll the head lamp wilh its wires in reverse order. 
To remove the head lamp without w ires, do the following: 
remove the rim together with diffu se r from the headlamp, unscrew 

the lower bolt securing the rim; 
· disconnect from the terminals and take out all the wires con ­

ta ined in the headlamp body. fn order to avo id the poss ibility of 
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\.:O nfu si ng the conductors dunng wirin g, make appropriate marks i:o 
know which conductor to which terminal is to be conn ected; 

disconnect the drive flexible shaft from the speedometer body 
8fte r unscreivin g the union nul; 

remove ihe headlamp after first unscrewing tile bolts securin g 
the headlamp to th e bracket of front fork casings. 

r~c-install ihe hea dl amp in the sequence reverse to removal. 
To remove the rear lamps of the motorcycle or s id ecar, as well as 

the s idec<lr marker la mp, proceed as follow s: 
remove the lamp <>xtcrnal cas in g after undoing ils fas10ning 

~c rew : disconnect the wire end; 
remoYe the lamp base <tf ler first undoing Lhe screws fastening it 

to the fender. 
The lamp:~ nr0 to be re- instal led in reverse order. 
To r enJ0\ c the ignition coil, do the fo ll ow in g: 
lake off the front co'.·c:· of engine cran kcase ; 
discomwcl the hi gh-tension WJre and low-t ension wires from the 

ign iti on coi I tenmnals; 
un do the fastening sc rews and remove the ignit ion coi i; 
re- insl:II I the coil in reverse order. 
To remove the llM-05 di stributor, proceed as follows: 
lake off the fron t cover of eng·ine crankcase, disconnect the wires, 

turn as ide lhc plate sp1 ing lastening the distributor cover; 
ren1ove ih c dist ributor rotor, di sconnect the ignition advance 

ca bl e, then, usi ng J \'.'rench, unscrew the special nut with a spring, 
undo two screws securing the distributor to the fro nt cover, remove 
the di stributor. 

1\e-in sta ll the distributor in reverse order. 
To remove the TJM-302 contacl brea ker with the ignition <HlvaJlCC 

automatic devi ce, do the following: 
remove the front cover of the engine, di sconnecl the wires; 
tmn aside the sp ring plate and remove the breaker cover; 
remove the ignition advance automatic device and breaker cam, 

afte r U!idoing the screw sec 'Jrin g the automatic device; 
I " undo two screws and th e post, secur111g the breaker body, nnd re-

move the breaker body. 
Befor e undoing the screws, it is advisable to make a ma rk on 

the crankcase cover, aga inst a pointer on the breaker body, to e!1-
t ure the correct in sta ll atJon of the body during assemblage. 

The contact brea ker with ignition adva nce automatic device is to 
be in stalled in reve rse order. 
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IV. ENGINE RECONDITIONING 

1. DISMANTLING AND ASSEMBLI~o-'I'HE ENGINE 

Removal and Installation of the Cylinder Head 

To remove the cy linder head from the engine, proceed as fol ­
:ows: 

ease off the nuts of t he front stud securing the eng ine; 
unscrew the nut faste nin g the ex haus t p ip e, remove the si lencer 

CJnd exhaust pipe; 
remove the high-tension wi re w ith lhe t ip from the spark p lug: 
remove the pclrol pipe from the union of t he carburett or float 

chamber a ft er first making· sure that the petrol cock is c losed and 
'he r~ is no petrol lea kage; 

Not c. To remove lhc righl -hand cyl inder l1ea d, fi rs t detach the sidecar. 

di sconned the s uction branch pipe of th e ca rbmettor; 
remove the ca rburettor with the g·askEt ; 
remove lhe cyl in der head cover after fi rs t placin g a i.ray under 

the joint lo lake up the oil left in the cover a n d cy linde r head; 
remove lhe gasket of th e cy li nde r head cove r; 
using a handle f1P -1119 (or sta rting pedal), tu m the crankshaft 

until the piston is at U. D.C. , ~that lhe ho lh va lves of the given cy­
li n der a re c losed; 

unscrew four s pecial nuls and remove th e cy linder hea d ; 
withd raw the tappet rods from the ryli ndcr he<1 d, a fter first mark ­

ing them so that lhey ca n be co rrectly in stalled during assembiage; 
check whethe r the wo rkt ng ch amfe rs of the \'a lvcs me proper ly 

l ilted to their sea ts, by a ltern ately pou rin g kerosene int o the exhaust 
an d in let ports (channeis) of the cylinder head; 

c lea n the cy lind er head to remove carbon depos it s , wash out an d 
thoroughl y exami ne it. ![ necessary, repair lhe cy li nder hea d. 

Re-install the cy linde r hea d in reverse order, w ith the p is ton at 
U.D.C. 

During assemblage, particular ca re s hould be taken to ensure 
that the rod is proper ly insta lled in the tappet (pushe r) nest and 
that the c lea rance is provided between the valve end fa ce and i.he 
rocker nose, when tightening up the four special nu ts . 

Failure to compl y w ith thi s requirement m ay lea d to the bending 
of the valves or rods . 

To ensure the correct fit between the cvl ind er end face and the 
end face of the cylinder hea d, tighten the four specia l nuts in a criss­
cross ma nn er, fo llowin g which adjust the expans ion gap as show n 
in Fig. 3. Use a 0.07 mm feeler gauge to measure the gap between 
the rocl;;er end face an dlhe va lve s tem. 
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On comp let ing the a djus tment, lock the adju.s ting bolt with a nut. 
Befo re re-installing the cyl inder hea d cover, o il the rocker pin and 
rocke r end face as wel l as the rod end piece. 

Aft er f inishing the assemb ling, check that the cylinder hea d gas­
ket and the ca ps of roc\ housings are fitted correctly. 

Before fitting the nut secur ing the exhau st pipe, lubricate the 
threaded part of the cy linder head with g raph ite grease. 

Fig. 3. Adjustment of expansion gap 

Removal and Installation of the Cylinder 

To remove the cy lind e r, do the following: 
remove the cv lin der head; 
remove tile c)·linder; 
remove the cy linder gasket; 
clea n, wash out and exam ine the cylind er. If necessa ry, repa ir 

the n·lin cl e r. 
Pi·ior to in stalling the cylinder in place, ar range the rings on th e 

j; iston so that the ir ends arc set apart ai an angl e of 120° to on E: 
another, lu bri ca te the piston face (working s uriace) and its skirt 
w ith engine oil. 

Re-install the cy linder in reverse order. When fitting the cylinder 
on the piston, lhe pi ston rings must be preliminarily compressed h:> 
mea ns of an a ppli ance PH-4697 (Fi g. 4). 

Removal and Installation of the Piston and Piston Rings 

To remove t he piston and the pi ston rings, proceed as fo llows : 
mark the pi s ton ; 
remove lh e lock in g rings of the piston pin; 
fit an app liance DP-1 365 on the piston an d press out the piston 

pin (fig. 5); 
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take out the piston pin s, us ing an ap pliance TIP-1254. 
When re!11oYing the piston rin gs. tll<~ke m<Jrks on them in orc!er 

\c correctly re-insl<J II them into ap proprt ale g rooves of the piston, 
\\'ith approp.-iate side up. 

:\fter di smanlling, clean the piston <JQ_Upislon rings of cHbo.i 
deposit, wash out and ex<Jm in e th em ?.nd Inake the required meas u­
rements. If necessary, replace the worn-out parts. 

Fig. 4. lnslalling th e! cylinder 

Re- assemble the piston a11d piston rings in the following order: 
hc<Jt the piston up to 80 - 100°(; 
fil the pin on a mandrel I!P-1255, <Jnd, from the other side, inse1 t 

a guid in g cone into the pin hole. Lub ri cate the pin with oil; 
ensure th at the openi ng in the pi ston is m<Jtched with the ope lJ­

ing in the connect ing rod sm<Jll end, and the poin ter on the piston 
head is di rected forw<Jr cl (towards the centrifuge), lhen press dow;J 
the piston pin by hand to fit it back in its place. 

Fig. 5. Pressing-out the piston pi n 
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A certain amount of skill is req uired to ins ta ll the piston pin 
(Fig. 6), into the piston since the piston cools down quickly and th e 
!Jin m!'ly be "seized'' . 

After in stali ing the pi ston pin, insert the locl<ing rings. Then lit 
ihe pic,lon rings, using an appliance DP-1254. 

Fig. 6. I nsta llin g the piston pin 

R.emoval and Installation of the Tappets 

ln serl a hook into the tappet opening and remove the tappets. 
,\·l arl< lhe lappels so i.IS not to confuse them during assemblage. 
When installing the ti.!ppet s, lu bricate th em with engine oil. 

R.emoval and Installation of the Cover of Timing Pinions 

To remove the coYer of the timing pinions, do the following: 
dr<1in oil from the engine crankca se; 
take down th e front cover afle r fi rst unscrewing the speci<l i 

~ "' nut: 
disconnect a ll the \\·ires from the terminals; 
unscrew the cover IJoits and take down th e ti111ing pinion con'r 

a fler moving it off its seal by li ght taps; 
~ • remove the breather; 

remove lhe gasket. 
On removing lh e timing pinion cover, wash out and examine the 

component parts and make the required measurements. 
Re-install the cover (Fig. 7) in reverse order, ensuring that the 

breather opening is matched with the driving pin pressed into ti·1e 
driven timing pinion. 

Before installation, lubricate the breather with oil. 
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Removal and Installation of the Centrifuge 

unc;crcw lhc ce ntrifuge fastening bolt; 
remO\'C the washer as well as the paper and sealing rubber 

gaskets ; 
screw an end piece B 3 -362 into t he o);ening of the cra nksha ft 

butt end; 

Fig. 7. Installing the cO\·er of liming pi­
nions 

remove lhe body together with the cover, using a lifter TIP-1367: 
detach the cover from the centrifuge body and take out the 

sc reen. 
A method for removal of llie cenlijifuge is shown in Fig . 8. 
Aft e r di sm antling, wash and examine the component parts, check 

the sea ling rubber parls for good condition. 
To re-assemb le the cent rifuge, proceed as follows : 
p ress fi t the centrifuge body; 
in stall the centrifuge sea ling ring; 
in s tall the sc reen in s uch a way that its tab can enter the open­

ing of the centrifuge body ; 
inst a ll the cent rif uge cover; 
fit the spri ng washer, centrifuge washer, paper gasket and scaling· 

r in g on the bolt and sec ure the centrifuge with the bolt. 

Removal and Installation of the Camshaft 

Prior to cemoving the ca mshaft, mea s ure the backlash in the tim­
ing pinion toothing (a s shown in Fig. 9), for which purpose do th e 
fo llowing: 
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ease off the nuts of the coup lin g boll of U1e generator and rear 
!"top collar, remove the generator. · 

Set up an appl ia nce fo r mea s uring the gearing backlash. 
Measure the backla s h and remove the app li ance. 
The gearing back!asi1 must not excee((D-:lJS rnm . 

If the backlash is found to be 
large r than required, replace the pi­
ni ons. 

To remove the e<nnsh aft , prOCi 'C'< 
as follows : 

undo the sc re\\·s, securing the 
ca mshaft flange, through the hol e~ 
of the dri \·en timing pinion; 

unscrew the p lu g in the engine 
cran l;ca se; 

press out the camshaft. (Fig. 10) 
together with the pin ion. 

After dismantling, wash and exa­
mine th e com ponent parts and mal;c 
the required measurements. 

Re-i nsta ll the shaft in r everse or­
der . B efore pressing-in of the cam­
sha ft , lubri cate the bearings w ith oil 
The camsha ft should be pressed in 
by li ghl la ps, using a mandre l 

Fii:. 9. Measu ring ihe backlash in f1 P-l I I I , to be fitt ed on the sha f! 
the timing pinion mesh ing 

end a nd set against the pinion hub 
Care should be taken to ens ure the proper ma tching of the mark ~ 

on the timing pinion s. 

Removal and Installation of the Clutch 

To remo\·e the ciul.ch disks, proceed as fo llows: 
insert a screwdriver into the s lot of the sc rew sec urin g the clutci­

hearing di sk and , by lapp in g· the sc rewd r ive r with a hammer, knoc l­
off the splash of disk mela l in the screw s lol ; 

fit <111 applia nce ITP -1112 and release the clutch (Fig. 11 ); 
undo the sc rews fastening the bea rin g disk; 
engage the clutch and remove the appliance; 
remove the clutch di sks and sp rings. 
After dismantling the cl ulch, wash al,d examine its component 

parts and make the requir ed measurements. 
Re-assemble the clutch in the fol lowi ng order: 
insert the sp ri ngs of the same colour marking into the flywh ee l 

liests; 
fit th e press ure disk o n the fl yw hee l pins and m a ke s ure that the 

bearing su rf aces of the sp rings are properly bedded in the appro­
priate recesses of t he disk; 
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re-install the clutch driven disk, intermediate driYing d isk, the 
seco nd driven dish: and the clutch bea rin g disk; 

fig. I 0. Pressing out !he camshaft 

insert the sp lined mandrel of (he appliance, ensuring that the 
holes of the clutch driven disks and of the pressure disk are matched; 

install appliance nP-1112 and compress the sp rings; 
having matched the holes of lhe bearing disk with those of the 

pins, screw up the bearing disk fastening screws. Tighten up the 
:,crews in a cris;; -cross manner; 

remove the appliance; 
r.en tre punch each sc rew at two points, pressing the disk met:-:tl 

i il to the screw slot. 

Removal and Installation of the Flywheel 

To remove lhe flywheel, do the following: 
11nbend the locking washer of the flywhee l bolt; 
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install an appliance f!P -11 35 and unscrew the flywheel fastening 
bolt by means of a wrench IIP-1256, remove the lock washer; 

fix an appliance DP-1258; 
remove the flywheel from the crankshaft cone (Fig. 12), fo llow­

ing which unfasten the appliance . 

Fig. 12. Removal of the fl ywheel 

After dismantling the f l~rwheel, wash and examine its component 
p::-.rts. 

Re-install the flywheel in the following order: 
fit the flywheel on the cone end of the crankshaft, ensuring that 

the rubber gla nd is properly fitted on the flywheel hub and the key 
is matched with the keyslot in the fl ywheel hub; 

fit the lock washer; 
install the appliance DP-1135; 
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securely tighten up the flywheel fastening bolt by mea ns oi a 
wrench DP-1256; 

unbend the lock washer onto one of the bolt edges; 
remove the appliance. 

Removal and Installation of\tlte- Connecting Rod 
To remove the connecting rod, do the following: 
unben d the nibs of the cotter pins; 
take out the colter pins; 
unscrew the nuts of lhe connecti ng rod bolts by means of a socket 

\'iTnch; 
take down the connect in g rod cap with lhe bush; 
n:move the connect in g rod together with the bush. 
When dtsma nt ling, mark lh e con nect ing rods, connecting rod 

caps and bushes so as nol lo conf use them during assemb lage. 
Afte r dismanlling, wash a nd examtne the component parts a nd 

make the necessary measurements. 
Re-assemble Lhe conneclmg r.ods in reverse order, laking inlo 

~1ccount that th e connecting rod big end is not symmetr ica l. 
To co rrectl y in stall the connecting rods on the crankshaft, the 

co nnecti ng rod bl<1des are provided with lugs whtch must be directed 
outwa rd s with respect lo the cran kshaft web (in the case of the 
righl-hand connecting rod, the lug is tu rned towards the flywheel, 
in the case of the left-hand connecting rod, towards t he centrifuge). 
The nuts of the connecting rod bolts should be ti ghtened up and 
iocked by cotter pins, provision being made lo ensur e that the con­
'lecting rod turns freel y on the crankshaft. 

/\void using old cotter pins. 
Prio r to installing the connect ing rod s, lubr icate the \Vo rkin g su.r­

i(lce of lhe bu sh with engin e oil. 

Removal and Installation of the Crankshaft 
In order to remove lhe crankshaft, ca rry out the dism a ntling in 

the fo llow in g order: 
remove th e driving timing pinion, using a lifter TIP-1367 with 

end piece P 3 -362 and take out the keys of the centrifuge and o f dn v­
in g p inion; 

remove the Clriving gear of th e oi l pump with the help of a lifter 
IIP-1 367, using an end piece 8 3 -363; 

unbend lhe locking washers secur ing t)1e front bearing body and 
lhe oi l pump. un sc rew til e bolls fa stening the front bear ing. 

Remove the sump, unscrew two bolts securing the oil header, re­
move the oil header and unscrew the oil intake pipe, for which pur­
pose ease off the check nut; 

remove the front bearing body together with oil pump (Fig. 13) 
by means of a lifter TIP-1258; 

take oul lhe cranksha ft with conn ecting rods from the engine 
crankcase; 
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remove the oil pump, unscrew four bolts; 
press the bearing out of the front body, using two special open­

ings; 
uncotter and take out the cap, spring, and reducing va lye ball; 
remove t he connect in g rods and screw off two plugs at the ends 

oi crank pin s; 

Fig. 13. Pressing out the fron t bearing body from the c.:·ankcasc 

remove th e inn er race of th e roller bear ing; 
take oul lhe crankshaft g land, oil s lmger and di stance washer: 
extract the locking rin g; 
press out the outer race, together w ith roll ers of crankshaft bear­

ing, from the crankcase , using a ma ndrel nP-1260. 
Clean the crankshaft catchers to remove the dirt that ha s col ­

lected in them, thoroughly wash and exa min e a ll th e component 
1Jar ls, a nd make the requned meas urements. 

Re -install the crankshaft in the cra nkcase in the following order: 
re-assemb le the cr<•nkshaf t, for which purpose sc rew up two 

plugs, and centre punch lhem, re-assemble th e connect ing rods, e n­
s urin g thal the connect in g rods are proper ly ins tflil ed on the crank­
shaft (refer lo lhe Secl ion " Remo va l and lnshlllation of the Con­
necti ng Rod"); 

press the inn er r ace of the roll er bearing on the rea r journal; 
re-assemb le the reducing va lve ; 
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re-assemble the oil pump, ensuring free rotation oi the gears, se­
cure the bolts by unbending the lock washer onto the bolt edge, in­
stal l the oil pump gear and lock it by a cotter pin; 

press the bearing into the front body, using a mandrel OP-1260; 
press the bearing outer race togetb~r with roll ers into the crank-

case, using a mandre l TIP -1260; \', 
insta ll the locking ring, oil slinger and spring washer" in the 

crankcase and press in the crankshaft gland; 

Fig. 14. A l ignment of the crank­
shaft during assembly 

install the crankshaft, a~­
sembled with connecting rods, 
into the crankcase, for which 
purpose align the crankshaft 
with respect to the crankcase. 
as shown in Fig. 14; 

press the bearing front body 
into the crankcase and, at the 
same time, press the ball bear­
ing on the front journal, tighten 
up the front body of the bear­
ing by bolts. If correct ly as ­
sembled, the crankshaft should 
rotatt free ly in the crankshaft 
bearings; 

secure the bo lts by unbending the lock washers onto the edges of 
the bolts fastening the bearing front body; 

set a key on the cra nkshaft and press fit the driving timing pi­
nion; 

sc rew up the oil intake pipe and secure the oil header; 
instal l the s ump and secure it; 
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Table 3 
Nominal Sizes, Tolerances and Interferences in the Basic Matil)g Members of the Engine and Clutch 

Number ancl des· 
niplion ni compo-
nertl nart ( shaft) 

M.T801237 
piston (diameter 
of skirt) 

MT80 1238 
riston p!n (ou ts i· 
de diameter) 

Nomina l size and 
tolerancE". mm 

78 0.02 
- O.OG 

77.95 
77.95-7794 

7796 
7796- 77.95 

77.97 
77.97- 77.06 

21_o.QI 

While 
21.0000 20.9975 
Black 
20.9975-20.9950 
Red 
20.9950-20.9925 

I Number and des- Nomina l ·size and 
cription of mating toleran ce , mm 
member (open ing) 

I 
MT801301 78+0.lH 

cy li nde r 

I 

Si ze Groups 

I 
78.0 1-78.00 

2 
78.02- 78.0 l 

3 
78.03- 78.fl::! 

MT801238 1 
21 _::g:g?~ piston (an open-

ing in the boss) 

Size Groups 

White 
20.9930- 20.9905 
Black 
20 9905-20.9880 
Red 
20.9880-20.9855 

Tolerance zone, mm 

clearance 

min i- I max i-
mum mum 

0.051 0.07 

0.05 0.07 

0.05 I 0.07 

interference 

mini· I maxi· 
mum mum 

I 

I 

0.0043 I o 0005 

0.0045 10.0095 

0.0045 0.0095 

Rrm :1 rks 

E ll ipticity and co-
nicity 
dia. 78+0.04 
within 0.0 15 

The group index 
is stamped on the 
pis ton hea d a nd 
on the lower end 
face of the cy lin­
der 

Ellipticity and co­
nicity of the pin 
\v ithin 0.0025 

The co lour index 
of the group is 
ma rked on one of 
the internal end 
si des of the pins 
and on one of the 
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Number and des-
cription of campo-
nent part (shaft) 

MT801238 
piston pin (outsi -
de diameter) 

610 1217 
compression pis-
tor. ring- (ring 
width) 

72012 18-A 
oil pis ton ring 
(ring ,,·idth) 

Nominal size nnd 
tolerance, mm 

Green 
20.9925-20.9900 

77.98 
77.98- 77.97 

21 -0.01 

White 
"11.0000-20.9975 
Bla ck 
20.9975-20.9950 
Red 
20.9950-20.9925 
Green 
20.9925-20.9900 

2.5 -0.0 10 
-0.022 

5-0.013 

Tolerance zone, mm 

Number and des- Nominal size and 
clearance interference 

crip tion oi mating tolerance, mm 
member (opening) mini-[ rn" x i- mini·[ ma xi-

mum mum mum mum 

Green 0.0045 10.009!) 
20.9855- 20.9830 

78.04- 78.03 0.05 0.07 

MT80 12-2 
21 +0.007 connectin ~ rod, 

ass'y (opening of 
-0.003 

the connecting 
rod small end) 

S i ze Groups 

MT80 1237 
piston (grooye 
width) 

MT801 1237 
piston (groove 
width) 

White 
21.0070-21.0045 0.0045 0.0095 
Blncl< 
21.0045-21.0020 0.0045 0.0095 
Red 
21.0020-20.9995 10.0045 0.0095 
Green 
20.9995-20.9970 0.0045 0.0095 

+0.055 
2.5 + 0.030 

2 _ .,.o.o;§ 
.0 ...LQ .O_v 

5 -o.o:;o 
+0023 

0.040 I 0.077 

0.025 0.057 

0.025 I 0.065 

Continued 

Remarks 

bosses inside lhe 
piston 

E llipticity and co-
nici ly of the con-
necting rod small 
end within 0.0025 

The colour indi ­
ces are marked 
on one of the in­
ternal end s ides 
of the pins and on 
the con necting 
rod blade at the 
SJila ll end 

Top compression 
r ing 

Bottom compres­
sion ring 
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Numher :1nrl des­
cr iption oi compo­
nent part ( sha fl) 

MT801201 
crankshaft (oi l 
feed journals ) 

MT801201 
crankshaft (front 
journal) 

MT801201 
crankshaft (rea r 
journal) 

MT801140 
front bearing bod y 

209 
GOST 8338- 57 
ball be~r in g 

209 
GOST 8338 - 53 
ba ll bea rin g 

MT801201 
crankshaft (oi l 
feed journal) 

MT801201 
cran kshaft (front 
·ournal) 

Nomina l size and 
tolerance, mm 

- 0.02.i 
34 - O.O:iO 

45±0.008 

45±0.008 

140 +0.040 
+0.013 

85 +0.003 
- 0.020 

85 +0.005 
-0.020 

-0.023 
34 0.050 

.f5±0.008 

I Number a nd des-

1 

cription of ma t ing 
memb er ( opeu in g) 

MT801140 
fro nt hea ring bo­
dy 

209 
GOST 8338- 57 
ball bearing 

209 
GOST 8338-57 
bal l bearing 

MT801101 
crankcase 

MT801140 
front bearing bo­
dy 

J\H80l101 
crankcase 

MT801140 
f ron! bearing bo­
dy 

209 
GOST 8338- 57 
ball bea ring 

Nom inal size and 
tol eran ce, mm 

34 +0.027 

45 +0.003 
-0.015 

45 +0 003 
-0.015 

140 +0.040 

85 - 0.010 
- 0.045 

85 - 0.010 
-0.045 

34 +0.027 

45 +0.003 
-0.015 

.. 

Continued 

Tolerance zon e. mrn I 
clearance I interference 

mini- I maxi- mini- I m axi-~ 
mum mum 

1 
mum mum 

I 

Remarks 

0.025 I 0.077 

0.011 0.023 

0.011 0.023 

0.027 0.040 

0.010 0.050 

0.010 0.050 

0.0251 0 077 

0.011 0.023 
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N umber ~ r.d des-
er ip tion of campo-
nent pa rt (s haf l) 

MT801201 
cra nkshaft (rear 
journal) 

MT801140 
front bearing bo-
dy 

JV1T801201 
cranksha ft 

MT801201 
crankshaft 

MT801401 
camsha ft 

"" 
MT80l401 

CillllShaft 

MT801401 
camshaft 

MT801411 
tap pel 

Nominal size and 
tolerance . mm 

45±0.008 

140 +0.040 
+0.0!3 

'27 -0.0 14 

27- 0 014 

22t8~~ 

2fi +0.017 
+0.002 

20 ~g:&\~ 

20=~.~~ 

Continued 

Tolerance zone. mm 

Number and des - Nominal size and 
clea ra nce in terference 

cription of mating tolerance. mm Rernarl,;s 
member (opening) min i- I rno xi- mini- l ma xi-

mum mum mum _:::_~ I 

209 45 :~gg?~ 0.011 I 0.023 
GOST 8338-57 
ball bearing 

J\-\T801101 
1 0.040 crankcase 140 +0.040 0.027 

loJ MT80 122CJ 
dri vi ng timing 27~~ .~~~ 0.020 
pinion 

MT801208 

I centrifuge body 27 +0.033 0.047 

MT801210 
centrifuge cover 27 .::g g6~ 0.030 I o 007 

MT801406 
' liming pinion 22 +0.023 I o 016 o 062 

205 o 001 I o 0.10 GOST 8338- 57 95 +0.003 
ball bearing 

- - 0.013 

204 
2o~ggn GO ST 8338- 57 ::::I I 0030 

ball bearing 

MT801101 20 +0.023 crankcase 0.020 
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N umber and Ues-
cription of campo-
nent par t (s h a ft) 

MT801 54 1 
rocker bushing 

MT801 541 
rocker bushing 

MT801 526 
va lve seat 

MT80152<} 
va lve guide 

MT801523 
va lve 

7201 225 
cl utch pin 

7201225 
clu tch pin 

7201 225 
clutch pin 

Nomi na l size and 
tolera nce, mm 

15-0.030 
- 0.055 

1 5=~:~~g 

41.2 !~6g 

14 +0080 
+0.045 

8- o.o35 
- 0.050 

1 2!~~~~ 

12 !~ ~~~ 

12 t~ ~~~ 

\!\'u mbe r a nd des · 
cri ption of mat ing 

I member (ope ning) 

MT801533 
left-hand rocker 

MT801 534 
righ t-h and rocker 

MT801502/503 
cylinder heads 

M T80 1502/503 
cylinder head s 

MT801 524 
va lve guid e 

MT801 223 
fl yw heel 

7203117 
clutch interme· 
di ate dri vi ng disk 

72031 21-A 
clu tch driving 
pressure disk 

• 

Continued 
Tolerance zone , mm 

Nomi nal size and 
clea rance interference 

to leran ce, m m Remarks 
m ini· [ maxi· min i·[ m ax i· 
mum mum mum mum 

15 +0 .0~7 0.030 0.082 

15 +0.027 0.030 0.082 

41 +0.050 0.2 10 0.030 

1 4~~ :~ : ~ 0.026 0.080 

8 +0.022 0.035 0.082 

12+0.035 0.0 10 0.080 

12.5 +0.07 0.420 0.525 

12.5 +0.07 0.420 0.525 1 

I 
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Table 4 

Maximum Permissible Values of Wear and Clearances in the Basic Mating Members 
of the Engine 

Component parts uml th ei r conjugate pairs 

Cra nkpin - connecting rod bushing 
Cy lind er (face) 
Cyli nder- piston 
Piston pin 
Piston pin open ing 
P1ston - piston pin 
Con nect ing rod sma ll end bu sh 
Pi ston pin - conncc!ing rod sma ll end bush 
Compress ion pis ton ,ring (width) 
Piston groov.e- pis ton ring 

Va lve stem 
Va lve guide bush in g 
Valve stem - va lve g uide bushing 
Rocker bushing 
Rocker (opening) 
Rocker bushing - rocker 
Tappet 
Opening for the ta ppet 

Maximum permiss ibl e dimensions. 
mrn 

dinmeter wear 
/ cliametral c lear-

:t nce 
I 

0. 100 
0.200 

0.250 
0.0 15 
0.020 

0.0 !0 
0.025 

0.030 
0.050 

0.150 
(as to height) 

0.120 
0.150 

0.250 
0.070 
0.070 

0 .120 
0.050 
0.050 

2. REPAIRING THE ENGINE UNITS AND COMPONENT PARTS 

When repairing the engine units and component parts, ensure 
that th e clearances a nd interferences between the mating parts are 
of the magnitudes esta bli s hed during factory assembly and s pec ifi ed 
in T able 3. 

Also, r e fer to Table 4, li sting the ma ximum perm iss ibl e va lues of 
wear a nd cleara nces in the ba s ic mating members oi the engine. 

Repairing the Crank and Connecting-rod Assembly 

The crank and conneclin g -rod assemb ly is li ab le lo r epai rs in 
case t he following fau lts are detected in the en gine: 

knocks in the zone of cra nkshaft bearings, connect in g rod big 
<m el s m all ends, cylinder- a nd-piston assembl y; 

compression drop in the cylinde rs due to poor a ir -tightness of 
the cy linder rings, resulting in the powe r drop a\l d in creased oi l con -· 
sumption ; 

in the case of tot a l disa ssembly of the engine, if some of the 
parts of th e crank a nd connecting-rod assembly are fou nd to be de­
fe ctive. 

5f 



.. 

Crankshaft 

Prior to in spect in g and making measurements, clean di rt from 
a ll the channels an d wash the component parts. 

Check a ll the parts, especial ly mating surfaces, for general con­
dit ion. 

In order to determine whet her the cra nkshaft is good fo r fur-
ther usage, measure the fol lowing: 

wear of the bushes of connecting rod small ends; 
wear of the crankshaft bushings and crankpins; 
run-out of cra nkshaft jou rn a ls with respect to one another. 
Measure the wear of the connecting rod small en d bush with t h e 

aid of a telescope interna l gauge. If the amount of wear exceeds 
the permissible va lue, do the following: 

press out the worn-aut bush by means of a mandrel DP-111 6, 
us ing a hand press, and press in a new bush; 

drill 2.5 mm dia. holes in the bu sh for lubrication of the pi ston 
pin through the openings in the connecting rod sma ll end, ca ulk the 
bush in the connecting rod smal l end and perform the reaming by 
means of a reamer A-628; 

measure the actual size of the hol e, mark it acco rdin g to Table 5 
and select a piston pin of a su itab le co lour. 

Colour Markings of the Piston Pin, Connecting R.od Small End 
and of Openings in Piston Bosses 

Table 5 

Colour index I Pin d iameter , mrn I 
Di ameter of openings 

in connect ing rod small 
end. mm 

Diameter of open ­
ings in piston 

bosses, mm 

White 
Black 
Red 
Green 

21.0000-20.9975 
20.9975-20.9950 
20.9950-20.9925 
20.9925-20.9900 

21.0070-21.0045 
21.0045-2 1.0020 
21.0020-20.9995 
20.9995-20.9970 

20.9930-20.9905 
20.9905-20.9880 
20.9880-20.9855 
20.9855-20 9830 

Th e wear of the crankpins must be measured by means of a mic­
rometer ga uge, and th at of the conn ect ing rod bushing- by means 
of a micrometer gauge wi th a spherica l en d piece. Th e run-ou.t of 
the crankshaft journals with respect to one another shou ld be mea­
su red at the centres with an indicating gauge. The ru n-out must not 
be greater than 0.03 mm. 

After checking, re-assembl e the crankshaft and connecting rod s . 

Cylinder 

Clean an d wash out the cylinder before ins pect ing it and mak­
ing measu rements. Make sure that t he cylinder face is free of scores. 
Measure the internal diameter of the cylinder at five zones spaced 
at 15, 25, 50, 75 and 85 mm interva ls !rom the upper plane of the 
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cyl inder, measurements to be m a de in two planes: in the plan e 
of connecting rod swinging and in the plane perpendicular to the 
former one. 

If th e wear exceeds t he va lues specified in Tab le 4, the cy lind er 
has to be bored o.u.t to suit the nearest repa ir size of the piston. 

After fin ishing, wash th e cy linder face with a brush moistened 
with aqu eous so lution of soa p, then w ip e it dry with a piece of clea n 
dry cloth. 

Piston Rings 

A tardy replacement of the piston rings w ill lead to premature 
wear of the cy linder wa ll s and of the rings themselves, to r a pid ac­
cum ui<Jtion of ca rbon depos it s and in creased oil consumption. 

Before checkin g the pi ston rings for condi,t ion, clean them of car­
bon and wash. 

If, durin g in spect ion, the pi ston rings are found to be d efecti ve 
(cracks, chip s, large areas th a t ha s not been lapped to the cylinder, 
diminished fl ex ibility of th e rings themselves), replace the rings. 

The ring must be a lso replaced if its average width is found to 
be 0.05 mm less th a n the least s ize specified in Table 3 or the radial 
thi ckness is less than 2.7 mm, or if the piston ring gap in bore is 
grea ter lhan 1.5 mm. 

When repairing the cy linder, replace the piston rings with repair 
ones of the ap propri ate s ize. 

RcrJai r g-roups 

PI 
P2 

Repair sizes 
of cyli nders P iston Nos 

78.20- 78.23 MT801237-P l 
78.50- 78.53 MT801237-P2 

Piston 

Piston sizes 

78.14- 78. 17 
78.44-78.4 7 

Tabla 6 

Remarks 

Before attemptin g inspection and measurements, c lea n th e piston 
to remove ca rbon deposits, especiall y from the piston hea d and 
grooves, then wash the piston. 

Make sure that the piston sk irt is fr ee of scores and cracks and 
that th e locking ring g rooves in the piston pin opening are intact 
an d not worn out. 

Th e permi ss ible wear of the pi ston pin opening must not b e grea­
ter than 0.02 mm. If the piston pin opening and pi ston ring grooves 
become worn beyon d permiss ible limits, or if sco res a re found on 
the piston sk irt, the piston mu st be replaced. 

When replacing the pistons for the firs t time in the cylinders 
tha t are negligibl y worn a nd do not require boring and polishing, 
install the standard s ize pistons of th e group corresponding to the 

t actual s ize of the cy linder. 
'I 
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It 
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Pistons must be selected such as to match the cylinder not only 
by the diameter of the ski rt , but also by th eir weight. The difierence 
in the weight of the engine pistons mu st not exceed 4 g . 

With this kind of pi stons, the colour marking of the piston pin 
openings must cor res pond to the marking of the opening of the con­
nect in g rod small end . 

Piston Pin 

Examine 1.he extern a I surface of the pin, checl< it for the absence 
of notches, dents, bronze ga lling a nd noticeable wear. 

The wear of the piston pin to be measured along the edges and 
in the middle part of it, must not exceed 0.015 mm of the minimal 
s ize of the colour marking. 

When repl acing t he connecting rod, the bu sh in the connecting 
rod sma ll end, the piston or pin itself , select a new pin of the co­
lour marking corresponding to that of the piston pin open ings and 
of the connecting rod sm all end. 

The se lection of pins for connect ing rods should be carried out at 
room temperature of 20± 5°C. 

Repairing the Valve Timing Gear 

The va lve timing gear has to be repaired in cases the following 
fa ults a re detected in the engine: 

com press ion drop in the cylinders due to poor air-tightness of 
lhe yalves, accompanied by power drop, increased petrol consump­
t ion and impeded starting of the engin e; 

increased noise during operation of the va lve gear; 
in th e case of total disassembly of the engine, if some of the 

component parts of the va lve timing gear are found to be defectiv e. 

Cylinder Head 

Examine al l the accessible p ~aces in the cy linder head for the 
absence of cracks and other s igns of damage, make sure that the 
\·alves are not burnt out and the threads of screw not stripped. Re­
move the valves to in spect them and other parts- s prings, va lve 
guides and valve sea ts - for good condition, and to make the neces­
sary meas urements for determining the amount of wear (Fig. 15) . 

• In order to remove the va lves, proceed as follows: 
mark the valves; 
fix the cyl inder head on a n appliance OCE-4659; 
comp ress the valve springs and take out the s lide blocks ; 
remove the upper s pring disks, springs, lower disks with wash­

ers and take out the va lves. 
Thoroughly clean the t aken-ou t parts to remove carbon and re­

s inous deposits, then wash these parts. Afler washi ng, check them for 
good condition. 
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When ins pecting the va lves, check the following: 
stem-to-guide side c lea rance; 
wea r of the stem ; 
condition of the fitting chamfer of va lve head. 
Check the spring for flexibility and fo r proper length in a free 

sta te. 
The stem-to-guide s ide clearance must not be greater tha n 

0.25 mm. If the clearance exceeds the spec ified fi g ure, rep lace the 
Ya lve or guide bushing, or the both compo nents, for which purpose 
measure the diameter of t he valve stem and guide bushin g at a dist­
ance of 5 mm from the upper and lower edges of the working sur­
faces . 

If the wea r of the valve stem is greater lhan 0.12 mm, replace 
the va lve . If the bushing wea r exceeds 0.15 mm , rep lace the bushing. 

The gu ide bushin g is to be replaced in the following order: 
thoroughly clean off carbon from the guide bushing in the 

throat; 
fix the cyl ind er hea d and press out lhe valve guide bushing; 
check the guide bushing opening fo r proper cond ition, heat the 

cy linder hea d up to 200°( and press lhe bushing back in pl ace; 
ream the guide bushing openin g by means of a reamer of 8 +o.o22 

lo 8.00-8.03 mm in di ameter, check the opening for being recti­
lin ea r. After repa ir ing th e guide bushing, check the va lve sea t cham­
fer for concentric ity and , if necessary, work the va lve sea t chamfe r 
with a mi llin g cutt er. 

In case any pils, worn -out or burnt places a nd other signs of da ­
mage a re found on i.he wo rkin g surfaces of the seats a n d va lves, 
these defects mu.sl be el iminated by worki ng the seat chamfe r with 
a mi lling cutter 3 -3 14 and by g rinding the va lve head chamfe r. 

If the va lve head is excess ive ly wa rped or cracks arc found on 
il , replace the va lve. 

After g rinding, check the play of the valve head chamfer with 
respect to the s tem, us ing an appliance nK-474 for this purpose. Th e 
p lay must not be grea ter than 0.03 mm. 

After repairing the sea t chamfe r, check its concentr ici ty with 
res pect to the g uide bu shing open in g (Fig. 16) . Th e permi ss ible play 
must not exceed 0.03 mm. 

If the va lve seal is g rea tl y worn out or has other defects t h a t 
ca nnol be elimin ated by means of a millin g cutter, such a sea t must 
be rep laced by a new one, for which pu rpose proceed as follows: 

cut a threa d on the inside of the va lve seat, hea t the head to 
approximatel y 200°C and remove the valve seat with the a id of a 
lifter nP-1262 (Fig. 17) ; 

heat the cy lind er hea d again and press in a new va lve scat. 
After gr inding the va lve head and working the sea t with the 

m illing cutter, it is necessary to lap their work in g cha mfers. 
Lap the va lve hea d and seat in the following ord er: 
fila spring on lhe stem of the va lve to be lapped; 
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apply a thin layer of abrasive paste to the valve head chamfer 
and, after first insert ing the valve with the pressing-out spring into 
the gu.ide bushing, fit an appliance TIP-1366 on the end of valve 
stern for rotation of the valve; 

rotate the valve by means of the appliance in both directions so 
that the valve turn s progressively in one direction or the other . While 
rotating the valve, periodically press it down to the seat. 

f'ig. 16. Checking the valve seat for 
play 

Lap the head into the seat careful ly so as not to remove too much 
meta l from the working chamfers as this will reduce the number of 
permissible repairs. Towards the end of lapping, reduce the amount 
of paste and, at the final stage, perform the lapping using only a 
pure oil. 

Continue the lapping until a un iform lust reless colour appears on 
the working surfaces of the valve head and seat, which is an indica­
tion of sa tisfactory lapping. 

After lapping, thoroughly wash the valves, va lve seats, gu.ide 
bushir;gs, throat and cylinder head compression chamber to comple­
tely remove all the abrasive paste, then wipe them dry with a clean 
cloth. 
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Following that, check the va lve sea ting for air-tightness, for 
which purpose fit the va lves in place and pour kerosene in the inl et 
and exhaust ports (channels) of the cylinder head . The kerosene 
must not leak out within 30 s. If the kerosene starts to leak out be­
fore this period of time has elapsed, an add it ional lapping is re_­
qu ired. 

Fig. 17. Press in g out the va lve seat 

The valve sp rings must be checked for flexibility in accordan ce 
wi th the data presented in Tab le 7. 

Table 7 
Characteristics of Valve Springs 

E c.:: E 
Component parl Description of compo nent E E 

No. part ·o .n :5 btl(!.) - Spring fl ex ihilily 

"" 
t:DC:IlJ~ 

I 
N.:: g ·§..= "5 
v;:;: ....J(J)W V) 

MT80 1465 Internal spring of va lve 3 "-39 When comp ressed to 
30.5 mm, P >'= l0.5 kg. 
When compressed to 

MT801466 Externa l spr in g of valve 4 -43 
22 mm, P "' 21 -24 kg. 
When compressed to 

I 
34 mm , P "" l6 kg. When 
compressed to 25.75 mm. 
p,30-35 kg 
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On compl eting the in spection, taking measurements and pcr!orm­
ing the required repairs, re-ins tall the va lves . 

The \·alves are re -installed in reve rse order , the va lve stem s 
bei ng lubricated with grap hit e grease. 

Valve Rocker with Pin 

To rcmo\·c lh e rocke rs, un sc rew the nul and take the rocker pi n 
Dut of t he brackets of the cy lin der hea d. In do in g thi s, mark the 
rockers together with t heir bush in gs so that they can be co rrectly 
instal led in their orig inal pl aces . 

After remova l of the va l\-e rockers, wash t he componen t par t s, 
examine them and make the necessary m easurements. 

Make s ure there are no cracks, dents, sco res on the pin, in the 
rocker opening a nd in th e cy lin der head brackets ; a lso, check the 
rocker bu s hin gs <~nd th e in le rn <il open ings of th e rocke rs the mselves 
for wear. 

If the bus hin gs or open in gs in the rocke rs a re wo rn to t h e extent 
of more than 0.07 111111, rep lace the compon e nt parts. · 

Re-instal l the rocke rs on the head in the following order : 
ins tall the lower thrust w as her, rocke r and upper thru s t washe r 

in the brackets of the cy linder head; 
lubricate t he rocker pin w ith engin e oil an d s li g htl y press the 

pi n into the cy linder head brackets; 
fit the sp rin g washer and special washer on the bolt a nd screw 

t he bo lt in to the openin g of the rocker pin. 
If the adj ust ing holt ha s been sc rewed out of the rocker, in sert it 

back in pla ce <llld screw it in as f(lr as it w ill go, th en sc rew on the 
check nut. 

Push Rods 

Exami ne t he removed push rods, check the rod end pieces fo r 
wear or dllmage, (l lso check t he rod s for bei ng rectil in ear. 

If foun d not rect ilinea r, s tr<~ighten t he rods on a check faceplate 
by lap ping a bar with a hammer through a so ft meta l mandre l. 
When checking on th e pla le, a 0.2 mm feeler g auge mu st not pa ss 
betwee n the rod and p late. 

Th e lola ] length of the rod m ust be 256 .=ri~ mm . 

Tappets 

Wash and tho roughly exam ine the t appets t hat have been re­
moved during eng ine di sassembly. 

Th e tap pets havin g worn-out or pitted s urfaces or scores on th e 
end faces contacti ng t he camshaft cams, must be replaced by new 
ones. 

The tappets that arc worn a t the intern al spherical s urf ace con-
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tacting the rod sphere, must be also replaced. The clearance in the 
tappet-to-tappet guide conjunction must not be greater than 0.10 mm . 
If the clearance exceeds the specified figure, replace the tappet. 

Valve Timing Drive Pinions 

The backlash in the pinions should be checked during engi ne dis­
mant ling as \\'ell as during replacement of the pinions . 

On a new eng ine, the backlash mu.st be within 0.03 to 0.08 mm. 
In sen·icc, the maximum permissible backlash must not exceed 

0.2 mm . 
If the backlash is too large, it is permissible to repla ce any oi 

the pinions. Howeyer, il is better to replace the both pinions at a 
time since the pinions are fa ctory-coupled forming a s ingle set. 

The burrs and dents, if any, should be thoroughly trimmed with 
a need le file. 

Camshaft 

Carefu ll y inspect the camshaft that has been washed and wiped 
dry. If the camshaft ha s scores at its cams, worn or pitted (crumb­
led) surfaces, it must be replaced. Check the ball bearings for good 
condit ion, replace them, if found to be defective. 

Repairing the Lubri c.ation System 

The lubrication system should be checked and, if necessarv, re ­
paired in the case of total disa ssem bly of the engine and whe-n the 
lack of oi l is observed during engine operation. 

Oil Pump 

Thoroughl y wash the oil pump, for which purpose immerse the 
pump housing in kerosene and rotate the shank of the driving gear. 
In the pump that has been subjected to washing, the gears mu st 
rotate freel y, without seiz ing. 

After washing the pump, check the reducing valve for air-tight­
ness. 

If the pressure in the space ahead of reducing valve is 3.5 kgf/cm2
• 

the leakage from the slant channel may lake place in the form of 
drops (the valve is closed); 

if the pressu re in the space ahead of reducing valve is 3.8 to 
4.5 kgf/cm 2, at a 1000 r.p.m. speed of the oi l pump, the valve must 
be opened. 

The valve is to be checked twice under the specified conditions. 
The reducing valves that fail to comply with the test cond itions 

specif ied above, must be overhauled and then tested again . If neces­
sary, the plunger, spring and the housing of lhe oil pump should be 
replaced. 
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Repairing the Engine Crankcase and Covers 

In the case of total or pilrtial disassembly of the engine, check 
the engine crankcase and covers for good cond ition. 

When inspecting, check the following: 
absence of cracks or any other signs of damage; 
absence of dents, burrs on the joint surfaces where gaskets \\'ere 

preYiously installed; 
surface finish; 
wear of fitting places; 
also, check that the studs a re properly secured and the threads 

of screw are not stripped; 
that the breather opening in the distr ibution box cover is not 

worn and free of scores. 
Eliminate the fault s detected, if this is impossible to do, replace 

the componen t parts. 
At the same time, check the removed bearings for good condi­

tion. Replace the bear in gs, if worn out. 

Oil Lines 

In the case of total disa ssemb ly of the engine and especially when 
assembling it, particular care should be taken to ensure the correct 
installation of the component parts, proper alignment of the lubri­
cation ducts and their cleanliness. 

Repairing the Clutch Mechanism 

After dismantling, wash and examine the component parts of the 
clutch mechanism. 

When exa mining, check the following: 
condition of the working surfaces of the clutch disks, absence of 

scores, wear of the fr iction fac ings; 
condition of the sp lines in the hub of the driven di sks; 
fastening of the facings of clutch driven disks; 
riveting of th e hubs of c lutch driven disks; 
wear of the clutch pins and t ightness of their press-fit in the 

flywheel; 
wear of the openings in the clutch driving disks; 
flexibility of the sp ri11gs. 
If scored or badly worn (up .(o 0.8 mm), the clutch disks must 

be replaced. 
In case the openings in the clutch intermediate driving disk are 

worn by more than 1 mm, it is permissible to drill and ream holes 
of 12.5 +O.o? dia . at an ang le oi 30° to the old openings. 

If the pins are worn by more than 1 mm, replace them. In order 
to replace the clutch pins, proceed as follows: 
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p.ress out the worn pins after first measuring the distance the 
pin ends protrude over the flywheel edge; 

press in new pins, ensuring a grinding al lowance at the ends of 
the pins; 

fit a tapered mandrel TIW-4152 and grind the pins to the size 
measured before pressing out the pins. 

After repai ring, check the flywheel for proper balancing. For thi s 
purpose, fit the flywheel on a tapered mandrel TIP-4875 and install 
it on knife edges (TIP-4874) . The unbalance must not be greater 
than 8 g·cm . If the fa cings of the clutch driven disks are worn, re-

" ,, move the worn iacings and rivet new ones. In case the riveted joints 
become loose, close up loose rivets. 

1 
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The springs of the clutch mechanism must be of the sa me colour 
marking. When the springs are compressed to 21 mm, their marl.; ­
ing mu st correspond to the following load s, kg: 

hlue 
brown 

·green 

17 to 19 
16 to 17 
15 to 16 

3. ADJUSTMENT AND RUNNING-IN OF REPAIRED ENGINE 

After repairing and assembling, adjust and run in the engin e 
to check the qua lity of repairs and assembling and to ensure the ini­
tial wear-in of the friction parts . It is recommended that the engine 
be mn-in on a test bench, using a forced air cooling. 

Prior to installing the engine on the bench, adjust the follow-
ing: 

breaker point ga p and ignition advance angles; 
gap in the spark plugs; 
gap in the valve gear. 
The breaker point gap, provided the points a re fully opened, must 

be equa l to 0.5 to 0.6 mm. To adjust the gap, case off the lock screw 
securing the contact leg (fixed contact) and move the con.tact leg in 
one direction or the other by rotating the eccentric bea d screw. On 
securing the lock screw, check the point gap once again. 

To set the early ignition advance angle in the TIM-05 breaker, 
do the following: , 

set the ignition advance to the "Pam-1ee" ("Early") position by 
turning the movable disk clockwise; 

connect the negative terminal of the storage baMery to "earth'' 
and the positive terminal,- to the low-tension termina l of the TIM-05 
breaker, with a portable lamp ser ies-connected between these ter­
minals; 

turn the crankshaft in th e direction of its rotation until the piston 
is 34±2° before the upper dead centre (U.D.C.). In doing this, refer 
to the mark "P" (early) on the fl ywheel. 

In this position, the portable lamp connected into the circuit m ust 
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extinguish. If the ea rl y ignition advance ang le does not correspond 
to 34±2°, adjust the breaker. 

For t his purpose, tu.rn the movab le p late of the breaker in one 
direction or the other by means of the adj usting eccentric. After set­
ting the eccentric, secure it w ith a check nut. 

The late ignition advance angle in the breaker is set in the fol ­
lowing manner: 

set the ignit ion advance to the "Do3.LJ,Hee" ("Late") rosition by 
tnrning the movab le disk counterclockwise; 

turn the crankshaft in the direction of its rotation until lhe pis ­
ton is 4±2° before U.D.C. When do in g so, use mark "0" ( late) on 
the flywheel as a guide. Tn thi s posit ion, the portable lamp conned­
ed into t he circuit must ext inguish. Whenever the ignition advan ce 
ang le has to be adju s ted, use a specia l ad justing screw provided on 
th e breaker body . 

Tu.rning the screw forwa rd makes the ignition advance angl e in ­
crease, when the screw is turned back, the angle dec reases . On com­
plet in g th e adjustment, fix the screw with a check nut. 

In order to set the ear ly ignition advance angl e in the TIM-302 
breaker, proceed as follows: 

tum the crankshaft in the direct ion of its rotation until the piston 
is 34±2° before U.D.C. In doing this, use mark "P" (early) on the 
flywheel as a guide; 

· br in g apart the weights of the automatic device a nd rotate the 
breaker body, eas in g off its fixing screws until the portable lamp, 
connected into the circuit together with the storage battery, goes 
out. · 

Fix t he breaker body in this posit ion, make a mark against the 
poi nter on the breaker body and secure th e latter with screws; 

check the gap between the spark di schargers in the ig nition coil, 
which gap must be within 8 a nd 9 mm. If necessa ry, a dju st the gap. 

To check the ga p in the s park plugs, screw the latter out of the 
cy linder heads . The ga p between th e electrodes must be equal to 
0.5 to 0.6 mm. When ad justing the gap, bend the si de electrode. 

To set the expans ion ga p between the valve stem and the rock­
er end , proceed as fo llows : 

place a tray under the cylinder hea d, remove the cylinder hea d 
cove r and drain the oil that has accumulated; 

turn the engine crankshaft until the inlet va lve is closed (a noti­
ceable clea r a nce must be provided between the in let va lve stem and 
the rocker end ). When this position is ach ieved, ad just the exhaust 
valve cleara nce. For this purpose ease off the check nut and rotate 
the adjust in g bolt in one direction or the other depending on w hether 
the clea ra nce has to be in creased or diminished. Following th at, 
lighten up the check nut; 

by turning the crankshaft until the exhaust va lve sta rt s to rise, 
set the clearance of the inlet va lve. 
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Adjust the clearance when the engine is cold. The clearance must 
be equal t.o 0.07 mm for boll! the exhau st and ini et valves. 

On comp let ing the adjustment of the cleara nce, lubricate the 
rocker pins through the central openings and close the heads with 
cove rs. 

Before attempting the running-in, attach the gear box to the en­
gine, install the assembled units on a running-in bench and per­
form all necessary connections (exhaust pi pes, petrol supply, ign i­
ti on devices, insta llation of a pressure gauge, etc.). 

Prior to sta rling the running-in, fill the engine and gear box 
with engine oil. Pour oil into the engine up to the upper mark of the 
inserted dipst ick (the latte r not to be screwed in), and into the gem 
box- to the lower screw t hreads of the filling hole. 

The eng ine should be subjected to running-in in accordance with 
the cond itions li sted in Tabl e 8. 

Table 8 
Running-in Conditions 

Oper:1ting conditions 
E ngi ne speed, I Opera!· I Gear en- Load on brnk€.' 

r.p .m. ing lime, I gaged arm, J(g 
tnlll 

I 
Col.d runnin g -in 625 

I 
15 IV 

625 15 Ill 
Running-in at higher 

,, . 

s peeds 600 to 750 fi IV Idli ng 
2000 10 IV 2.6 
2600 15 IV 5.0 

Afler cold running-in, drain oil from lhe su mp, wash th e engin e 
\\·ith clean oil and pour in a fresh oil. Before startin g the engine for 
operation under idling conditions, adjust the carburettors, for which 
purpose do the following: 

check the throttle needles of the both carburettors for proper sci­
ling. The needles must be set to the same (middle) positions; 

start the engine and allow it to warm up. 
With the engine running at s low idling speed, adjust each of the 

carburettors separately, in the following order: 
set the lever to the late ignition position; 
ease off the check nut secur ing the adjusting screw of the throttle 

and screw in the latter until the throttle is raised and the engine 
can develop a higher speed; 

turn home the air-fuel ratio adjusting screw and, as far as pos­
sible, reduce the engine speed, by turning back the throttle adjusting 
screw; 

li stening to the engine, lurn back the air-fuel ratio adjusting 
screw until s uch a position is achieved whereat the engine operates 
uniformly, developing the ma ximum rotational speed. Then turn 
back the throttle adjusting screw, reducing the rotational speed t o 
the least possible steady speed. On complet.ing the adjustment, fix 
the screws by means of check nuts; 
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rai se t he throttl e of the carburettor being adjusted, by pulling the 
ca ble; if this gives an increa se in the rotational speed, the adjust­
ment may be cons idered finished. 

Following that, adjust the carburettors for synchronous opera tion 
of the cyl inders in the o rder given below: 

start the engine and adjust it for operation at 1500 to 1800 r.p.m. 
(with the speedom eter reading 40 km/hr in the fourth gear); 

by alternately switc hing off each of lhe cylinders, ensure (by re­
ferring to the speedometer) thal the engine de\·e lops th e same speed 
when operating alone cy linder. 

The carburelto rs are adjusted by rot ating the unions on the car­
buretlor cove1·s and thus lifting or lowering the throttle until the 
sa me speed read in gs are obtained. 

On comp let ing the ad jus tm ent fo r synchronous operation, secure 
i.he unions in the set position. During running-in of the engine, 
check the following: 

absence of oil lea kage at lhe joints; 
abse nce of extraneous noi ses ; 
abse nce of loca I heating; 
operation of the engine al various speeds and loads. Eliminate 

the detected faults , if any. 

Fig. 18. Gear box cross-sect ion 

70 



• • 

V. REPAIRING THE GEAR BOX 

(the gear box rem oved from the motorcycle) 
Th ; cross-sectional view of the gear box and lay-out of the shafts 

are present<"rl in Figs. 18 and 19. 

Fig. 19. Lay-out of shafts 

I. DI SMA NTLING AND ASSEMBLING THE GEAR BOX 

Drain oil through the drain hole in the cover and install the gear 
box into an appliance nC5-4817 (F ig. 20). 

Removal an.d Installation of the Clutch Release Mechanism 

To remove the clutch release mechanism, proceed as follows: 
remove the clutch relea se lever after first uncottering and ex ­

tracting the lewr pin; unscrew the ad justing bolt from the lever ; 
press down the front e·nd of the cl utch release rod e111d take out 

the s lider , thrust ball bec;ring, rod washer and the rod itself. 
Wash the dismantled component parts and thorough ly in spect 

them. lf necessary, replace the component parts. 
After re-assembling the gear box together with lhe engine, re­

install the component parts of the clutch release mechanism in the 
following order: 
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using a specia l appliance PI1-1690, inse rt the clutch release rod 
together with the gland into the opening of ·lhe pri ma ry s hall so 
lhat the sq ua re end of the rod can ente r the square hole of the clutch 
pressure disk. Before in sta llation, slightl y grease the glar1d and the 
rod neck for the g land. When installing, take care not to d<~mage the 
g lan d; 

fit the rod washe r; 
in serl the thrust ba ll bea ring a fter first lubricati n g it wi t h 

g rease; 

f'i v,. 20. Installing ihr gear box into an app li ance 

in se rt the clutch re lease s li der after first greasing the rubb e r 
rin g of the s lider with grease. Be ca refu l not to damilge th e rubber 
ring during installation by inadverten tl y to uching it aga in st the 
edge o[ the opening in the cover; 

install th e c lutch re lease lever on the gea r box coYer ; 
in sert the le \·er pin a nd cotter i!; 
sc rew lhe a djusting boll wilh lhe check nut into lhe lower head 

of the lever so as to ens ure a clea rance between the round e nd of the 
bolt and the e nd of the intermed iate rod. The presence of lh e clea r­
ance ca n be judged by the pl ay of the lever upper head. The lon gi­
tu.dinal play of the upper head is mandatory but it must not be 
greater than 1 mm. 

Removal and Installation oi the Speedometer Drive 

To remove the speedometer drive, proceed as follows: 
unscrew the bolt of the speedometer drive bu shing and take out 

the thrust bushing; remove the driven gear of the speedometer drive 
by rotating the secondary drive counterclockwise by means of the 
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elasti c coup ling disk and holdin g ba~k the driven gear oi lhe speedo­
meter drive with the aid of a screwdriver inserted into the gear slot; 
uncotter the nut of lhe secondary shaft, screw it off, remove the 
washer and the driving disk of the propeller shaft elasti c coupling. 
Wash and exam ine th e removed parts . In case the teeth a re found to 
be worn oul, replace th e worn parts. Re-assemble the speedometer 
drive in reverse order. Prior to install ation , lubr icate the disk slots 
and the driven gear with grea se. 

Disassembling of the Gear Box into Basic Units and 
Subsequent Re-assembling 

Before attempting a lola] disassembly of the gear box, first take 
il apart into its basic units, Yiz. the cover assembly, shafts assembly , 
casi ng with gearshift mechan ism . 

Removal of the Cover 

To remove the cover, proceed as follows: 
un screw the nut securin g the key bolt of lhe s tarting mechanism 

shaft, drive out the bolt, using a soft metal mandrel for t he purpose, 
and remove the kick s ta rt er lever (starl ing mechanism lever) from 
lhe shaft; holding the front bushing of the starting mechanism shaft 
by means of a wrench B3 -5265, undo two screws faste nin g t he bush­
ing, give the bushing a half-turn clockwise, take out the bushing 
together with the rub ber ring from the boss in the front wall of the 
cas in g; 

unscrew nine bolts securin g the cover to the cas ing. 
Using an ap pliance IlP-1693 (F ig. 21), remo\ e the cover, detach 

the paperboard gasket. 
When remov.in g the cover, the secondary shaft must be kept in 

place in the cas in g in order lo avoid damage to the gearshift forks . 
As rega rds the type of their fit , the bea rings of the rear su-pport s of 
the primary and seconda ry shafts, in most cases, are found to be 
removed from the sha fts, together with -Lh e cover. 

Removal and Installation of the Shafts and Gears 

The shafts and gears are removed in the following order: 
" •.. remove the idle gear, t ake off the washers and reve rse gear from 

lhe secondary shaft; 
take out the starting mechan ism shaft together with the quad­

rant, bushing, spring and sprin g washer; 
remove the spring, starting gea rs and two thrust washers fr om 

the intermediate shaft, extract the fork shaft from the opening in th e 
casing, wi.thdraw the shaft with its forks from the slots of the g e·a r­
shift disk; 

remove the primary shaft assembly by lightly tapping th e front 
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end of the shaft, and the secondary shaft assembly, using an appli­
ance PI1-1691. 

If necessary, driYe the primary shaft bearing No. 205 out of the 
casing and extract bearing No. 304 from the casing by means of an 
applia nce PH-1692; 

remove the washer fitted in the seat of the primary shaft bearing, 
from the casing. 

fig. 21. Remova l o f !he gear box co\·er 

The shafts and gears are re-installed into the casing in the fol­
lowing order: 

set the gearshift disk to the neutral position; 
fit the spacer washer into the casing opening for the primary 

shoft ; 
press the primary shaft assemb ly into the casing for 1/ 3 to 1/ 4 of 

the be a ring length; 
install two gearshift forks into the appropriate slots of the gear­

sh ift s leeves of the secondary shaft assembly (without rea r bearing 
of the reverse gear); 

pass the fork sha ft through the openings of the forks; 
install the secondary shaft, together with the forks and fork 

shaft, into the casing, press the shafts into the openings of the cas­
ing with the aid of a hammer and mandrels 0-1694 and 0-1695; 

inse rt the lugs of the gearshift forks into the gearshift disk slots, 
and install the fork shaft into the appropriate opening of the cas­
ing; 

74 



. .. 

. . 

install the reverse gear wi th the fork on t he secondary shaft and, 
:1t the sa me time, insert the upper end of the reverse lever into the 
fo rk slot; 

shift lhe fork and reverse gear to the end front posi tion; 
fit the rea r ·washer a nd bearing No. 304 on th e secon dary shaft; 
place a paperboa rd gasket on th e parting· plane of the casi ng-; 
using an appliance ]\3 · 

t794, measure the di stance 
(clearance) between the gas­
ket and th e outer fa ce of the 
rea r bea rin g of secondary 
sha ft (Fig. 22). 

If the di sta nce is found 
to be less th an 43 .8 mm, re­
move the bea ring. by m ea ns 
of a lifter Dp-1674 a nd fit 
a djusting shims between the 
bearing and rear washer so 
that the distance is with in 
44 _ 0 ~ mm; 

in stall the start in g me­
cha ni sm gears, two thrus t 
\\ as hers and s pring- on the 
interm edi ate s haf t ; 

" . 
_ .. -:_::::_ -~.~--

Fig. 22. Insta lling the .>:ear bearing of 
the seconda ry s ha ft 

"" To gasket 

install the starting mechanism shaft together with the sp rin g 
an d spr ing washer. 

Installation of the Cover 

The cover musl be re -a ssembled before installation. In order to 
in sta ll the cover, proceed as follows: 

install lhe cas ing assembled with t he shafts and gearshift mecha­
nism in s uch a way th a t the front fl a nge of th e cas ing is turned 
downwards and l he axes of the shafts are aligned vertica ll y; 

set the cover in such a manner that the roll er of the inne r lever, 
filled on the cover, is located on the s haped surface of the crank of 
the gearshift mechani sm ; 

lightly tapping with a so ft metal hammer, press the cover on t h e 
shafts so that the locking pins, pressed in to the cover, can ente r the 
ap propriate openings in the cas ing; 

secure the cover on lhe cas ing w ith nin e bo lts. 

Final Steps in Assembling the Gear Box 

Install the front bushing of the s ta rting- mech anism shaft with 
the rubber ring, from the side of l he cas ing front f lange, ca tch th e 
shaf t pin and, by means of the end face lugs of the bushin g- , catch 
lhe washer of the start in g mechani sm spring-; 

15 



using a spec ial wrench B 3 -5265, turn the bushing through 200° 
counterclockw ise lo wind up the sta rting mechanism sp ring; 

holding· th e hu shin g with the wrench, secure it with two screws; 
using a mandrel 0-4162, press in the primary shaft gland toge­

ther with the sp ring so that the g lan d is flush with the end fac e 
surface of the cas ing ; 

using a mandre l 0-4585, press home the secondary shaft gland; 
using a mandrel B3 -5221, press home the gland of the starting 

mechanism shaft together with the spring; 
ins tall the component parts of the s peedometer drive and of the 

clutch dri ve in t he sequence outlined in the relevant sections; 
in stall the kick starter lever and secure it with a key bolt. 

2. REPAIRING THE GEAR BOX UNITS AND COMPONENT PARTS 

When repairing the gear box units and compon ent parts, adjus1 
the clearances and interfe rences between the mating members in 
accordance with the data listed in Append ix. 

To determine whether certa in parls a re fit for furt her usage, refe1 
to Appendix li st ing the maximum permissible va lues of wear anc 
clearances in the basic mating members. 

Repairing the Clutch Release Mechanism 

The clutch release mechanism must be repaired in case: 
any faults <~re found in the clutch release mechanism; 
grease is leaking through the central opening of the primaq 

shaft. 
Reconditioning of the clutch release mechani sm is confined tc 

rep lacement of the defective parts revealed during their inspectior 
after washing. 

When inspecting, check the following: 
condition of the rubber ring of the s lider; 
absence of indentations on the bearing (cem ented) su rfa ce of tht 

s lid er and the rod washe r for the thrust bearing; 
condition of the rubber gland of the clutch release rod; 
condition of the square at the end of the rod, and of the bearin [ 

butt-ends of the rod. 
Replace the defective parts, if any. 
In case the gland of the gearshift pedal shaft is to be replaced 

install a new gland with the aid of a mandrel Tip-1698. 

Repairing the Speedometer Drive 

The speedometer drive has to be repaired in case the teeth of th' 
screw gear and the gland-mating surface of the elastic coupling dis l 
are found to be defecti ve. 

The repairing proccdu.re is confined, in this case, to replacemen 
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of the worn parts . When replacing the parts , ensure th at the toothed 
members a re fr ee to rota te and a backla sh is provi ded in the gearin g 
(wit h th e ela st ic coupling di sk stopped in any pos ition , the driven 
gea r must have on ly a sma ll backl ash) . 

Repairing the Gearshift Mechanism and Other Component Parts 

Assembled in the Casing 

A gea rsh ift mechanism is shown in Fi g. 18 an d 23. 
Disman t le the gea rshift mechanism, 'Nash its parts and exam ine 

fo r good con di t ion. To di sassembl e the mechanism, proceed as fo l­
lows : 

Fig. 23. Gea rshiit mecha ni sm 

d raw off the catch a nd remove the gea rshift disk from the ax le; 
ex tract t he pawl sp indl e from the casing , then remove the pawl 

ilse lf, the sp ring and spring- actu at ed was her; 
un cotter the catch pin , remove the catch and its s pring; 
check the component parts for g enera l work ing condition . 
.Ma ke sure that the working surfaces of the gea rshift mechani sm 

paw l a nd the slot a re not worn out or chipped. It is essen t ia l that the 
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gearshift di sk pin s and bushing are reliably secured in the di sk 
The gearshift disk slots must have a clean surface. 

The width of the slot must not exceed 7.8 rnm. 
Exam in e the crank pin and make sure that il is not loose, an< 

its wear is not greater than 0.2 mm on one side, at the points con 
jugate with the pawl. 

The working (shaped) surface of the crank must not be chipped 
The crank should not swing loose ly on the gearshift pedal shail 
·when the crank has to be replaced, remove it from the shaft. Fo1 

this purpose uncotter the slotted nut and, by lightly tapping th< 
crank through an extension piece, remove the crank from t he spline: 
of the gearshift pedal shaft; take off the return spr ing and remO\'c 

- - --- .--· -tl--1-

the gearshift pedal irom the gea 1 
box. 

Check the crank-and-gearshif 
pedal toothing for good conditi on 
Make su re that the catch and the 
pin on which the former is filter 
are in good working order. 

Re-assemble the gearshift me 
chanism in reverse order to dis 
mantling. 

Take care to ensure that lh< 
crank is correctly attached to thE 
gearshift pedal shaft. With thE 
crank in the middle position, thE 
position of the pedal must cor· 
respond to the size specified ir 
Fig. 24 . 

Ins tall the pedal with the usc 
of a t emplate lll-5521. In case thE 
gland of the gearshift pedal shaf1 
has to be replaced, in sta ll a ncv, 
gland by means of a mandrel 
0-4531. 

If lhe replacement of compo· 
nent parts is intended, disassem· 
ble the recoi l buffers, whose part~ 

arc secured on two special bolts by means of cotter pins. 

Fig. 24. Fitting the gearshift pedal 
* To plane of shafts 

The reverse lever is fastened to the grooved con ical end of the 
shaft; remove lhe lever from the cone by lightly tapping the butt of 
the threaded end with a soft metal hammer after first placing a gas­
ket between the boss of the casing and the lever. 

I nsta II the lever after mounting the shafts, with the r everse shift 
fork in the end front position. In doing so, make sure thai the sphe­
rical part of the lever catch is located on the (front) bevel. 

78 



.. 

Repairing the Cover and Component 
Parts Secured on it 

Wash the cover assembly and 
exam ine the component parts. The 
inner lever must be located in th e 
plane perpendicular to that passing 
through the lockin g pin s. 

The lever must swing freely on 
the pin fitted in the bracket, and the 
roll er must be free to turn on the pin 
installed in the lever. 

Dismanlling and assembling of 
the cover do not requi re any special 
exp lanation. When replacing (pres­
s in g- in) the idle gear axle, observe 
th e s izes s pec ifi ed in Fig. 25. Fig. 25. Installing the idle gear axl e 

Repairing the Casing 

W ash the casing assembly and exami ne its component parts . 
Check the parts pressed inlo the cas ing for good cond ition, make 

sure that the casing itself a nd th e parting plane arc in good condi­
tion. 

If necessary, replace the parts. 
The s izes determining the position of the pressed- in parts in th e 

cas ing and cover are listed in Fig. 26. 

Repairing the Gear Box Shafts 

Wash and examine a ll the shafts , check the bea rings, the teeth 
of the gears and of the sp lin ed joints. The gears on the seconda r y 
shaft mu st rotate free ly , without seizing, and lhe teeth of the gear­
shift sleeves mus t not be too mu ch worn. 

If some of lhe pa rts are found to be defective, rep lace them, ca r-
~ o rying out the necessary dismantli ng and assembling of the shafts. 

Primary Shaft 

Disma ntle the primary shaft in the follovving order: 
insta ll the fourth speed gear on the knife-edges of a n app li ance 

TI Y-1 697 a nd press out the shaft thro ug h a mandrel 0-1696 (Fig. 27), 
remove the g land coupling, paperboard gasl<et, bearing and gear 
fro m the shaft; 

remove the key from the s lot; 
insta ll the third s peed gear on the knife-edges of the same app li­

ance, press out the shaft and remove t he gear. 

79 



Re-assemble th e shaft· in reverse order, lhe only difference being 
that lhe third speed gear is first pressed on not to the full extent, 
but to that part of lhe shaft whose outer diameter is sma ll er, so that 
the gear is free to rotate on the shaft. Insert the key into the shaft 
slot and press on the fourth speed gear until it is engaged with the 
end face teeth of the third gea r, following which press the both gears 
home. 

Press on the bearing, fit the paperboard gasket oncl then the gland 
coupling. 

A-A ) 

Fig. 26. Casing assembly: 
I- gland to be press-iitted flush. Prolruding or dipping of gland is not more 

lhan 0 2 mm: //- s lol to be lo\ated in vei!ical plane ±3° 

Secondary Shaft 

Dismantle the secondary shaft in the following order: 
If required, in case the bear in gs remain on the shaft, press out 

the sp lin ed end of the shaft from bearing No. 304, us in g an appli­
ance Tip-1674 for the purpose. 

Remove th e rear \vasher, adjusti ng shims, if the latter were fit­
ted during assembly, and the reve rse gea r. 
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Install lhe fourth gear on the knife-edges of an appliance 
DY-1697 and, using a mandrel 0-1696, press the shaft out of front 
beari ng No. 304. 

Remove the front washer, fourth gear, gearshift sleeve and, if pos­
sib le, the fourth gear bushing from the shaft. 

I nsta II the second gear on the 
knife-edges and, using a mand rel p 
0-1696, press the shaft out of th e 
front sp lined sleeve, remove the 
gears and gearshift sleeve, then ex­
tract lwo keys from the shaft slots, 
lrim off the burrs on the edges of the 
key slots and remove two bushings 
of the second and third gea rs, if these 
ca n be removed manually. If not, the 
bushings are pressed off the shaft to­
gether with the rear spli ned s leeve. 

In sta ll the .first gear on the knife­
edges and press the shaft out of the 
rea r splin ed s leeve. 

Remove lhe first gear from the 
shaft, then extr act two keys from the 
shaft slo ls, deburr lhe edges of the 
key slots and take out the first gear 
bushing. 

Assemble the shaft in reve rse or­
der. When assembling, lubricate all 
the friction surfaces with engin e oi l. 

On comp leting the assemb ly, ma­
ke su re that all the gears are free to 
rotate around the shaft bushings. 

After th e last (bronze) bushing 
has been pressed on the shaft, check 
lo see thal it does not overhang 
from the cylindrica l surface of the 
22 dia. shaft. If the bushing does not F' 2- o· 11· !I · · 1g. t. !Sman mg 1c pnma-
overhang, the shaft is assembled cor- ry shaft 
redly. 

Starting Mechanism Shaft 

The shaft is disassembled ·with the help of a press. When assem­
bling, ensure that lhe qu.adrant is installed correctly wi th res pect. 
lo the sh8 ft, in accordance with the sizes specifi ed in Fig. 28. 
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VI. REPAIR ING THE MAIN DRIVE 

I. Df SNi.\l\iTLING AND AS SEM BLING THE ,..,lA IN DRIVE 

Rem oval and !11stai!ation of ihe Prope ll er Shaft an d 
Universal J o int 

T!ir: ;•repe lle r :;haft with a :-;ca li ng ruh hcr ri ng i:' Cil!'iiy r clllJ';­
;:'·; ;r•'il1 the pr,>pc: Jcr shaft yoke. 

On rr>ilW\'inr:; the pr<) pel!er s h;1ft, lake do\': 11 the !iJ:ii·.crsa l joint 
in ~be felk\ring nr u r: 

u~scrcw the propelle r shaf t cas in g ha\'ing a left-hand thr e;~d ; 
:·11c-ot!er the key boll nut, screw i t off and , using a soft 111:?1:11 

1:1<1:•rirci, dri \'e out the liey !Jo lt ; 

89,25-0,23 A -A 

Fi •: . :'1'. fitt i n ~ 1hc quadrant of lhc ,;l~•rlir;p; !llcc ·· ~nism slinf!: 
I ' 1 ~ 'l1t ~ymmctry J1 1JIJ:' : I i - sJ,., t c:1 ;.;:t:lft 

rc- "r•\'(' ilw I' J·iyersal joid frnlll the clriY ing ~?;ea r sh<1nk ( D rubber 
r·:· hroi1ZC lnmmcr ·nny he used for lapping). 

,\f :e r cli <: n,an tli:w. \Uls h ai!Cl in:·pect the propell<·r sh af t :rnd lln i­
, .. -rs;· l j~.j:JL If ":' '"S'';1ry, cli s<o:-."C111hlc th e uniYcr:·a i j oint, i ns 1C"t i t , 
·r:1kc tl•c necr <;.;c,ry lil('<lSUrrmenb and rep lace t!lC' worn p2r~s (re­
fer to th e Sr [i ·n descri bing ihe repairing prcceclu re ) . Re-instal l 
\ill'' u n in•-o.~J j · i1 ·1 <llld propeller :; haft in rC\' Li'SC ordl' r. 

\\'hP n ;'"'<'ll'hl inr:, t<~kc C8H' lo ens ure llJ<>t lhe double -row racl i8!. 
t''rll ~, t h"''f i l'g 'f il'r· dri\ ing gea r is reliably ti ghtened by ille soli n­
cd fnrl : 'i i ll:' l'i:i·.·rrsa l join t (\'.·i th the aid nf key bolt) . 

The fTc;· r ,,ivn k is provi ded with a s lot inc lined to t he ;.;car 
<1\i~. 

\\ ' lwn in:- t~ili1'g lh e sp lined fork on U1P gea r shank, sec !hal thP 
tlO'-'S '' ill1 ;111 nnpp ing (on the f11 rk) is on that si de of the s lot edge 
v.·hH1 ic; rl "-,c r h 1he shank encl . [n <:ert the kev bolt ]rom Hw boss 
·i (1e, \'.'i1h the :.knw i nwards th e uni\·ersal joint. " 

In : .~c;c 1he "r t d <~djusling shims, placed between t.he hear ing 
:md 1':·' ,ll 'i\'c;·sz. 1 i " int fork, is se lected cor rect ly, the her~d rJf the 
J.-c\· ho l:, :1f'cr t i ~hten in g the nu l , must be f!11 sh w ith the fo rk boss. 
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Oisn,1antling and Assembling the Universal Jo'nt 

To disassemble the un iwrsal joint, proceed as fol im'.·'o: 
remove the Jock wheels cf lhe uninrsa l joi nl bca ri•1g"; 
pla ce a propell er shaft yoke under 3 h:.llld pres;,, nr:d, by pn·-:·.i 1g 

in one of the needle bearings, s li ghtly press oul lh e opposite needle 
be8ring (Fig. 29) through the univers<~l joint cross; 

grip the protmding portion of the bearing in a \·icc and c.\t r ;-:d 
lhe bc8 ri ng from the yoke ; 

fig. 29. Pressing out ll!c 
beJri;1gs 

Fig. 30. Assembl ing 
th e uninrsnl joilil 

turn the universa l joinl Cl nd, from the opposite: s id C' , press out the 
other needle bearing through the uniYcrsa l joint cr.>:;,"; 

take off the girdles and sea ling rubbe r rin gs from i. hc univ'O!rs<JI 
joint cross pins and remove the propeller shaft yoke from the uni­
Ycrsa l joint cross . 

In a similar monner. press out the needle bearings irom lhe sp lin­
ed fork of the universal joint, remove th e girdl es nnd se<J lin g ring -; , 
take out the univers8 l joint cross. 

After di smantli ng , wash out and exallline all the compon en t 
parls, replace the defective parts, if necessa ry. Re-assemble the un i-
versal joinl in the following order: ' 

lubrica te lhe inner surface of the needle bearings with grease and 
fit the needles into bearings; 

insert the universal joint cross \\·i',h the lubricalo r . into the splin­
cd fork of the uni'.-ersal jcint, as shown in Fig. 30; 

fit the sealing rubber rings and girdles (which must cover the 
scal ing rings) over the inserted pins of the univ erse: ! joint cross; 

press in the needle bearings, taking care to ensure that th~ uni­
Yersal joint cross pin ente rs the bearing with o11t dis lodgin g t he 
needle. Care mu st be also taken that the bear ing is not pressed in 
deeper than ii is required for installation of the locking ring, r.lhcr ­
\Visc the uniwrsal joint cross wiil be clamped by '.he be<Jrings ; 

install the locking rings; 
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insta ll t he propeller sha ft yoke on the second pair of the cross 
pins. wi th the lu bricator towards the lubr icating gun recess; in a 
like m anner, fit the seali ng rings, g irdl es press in the bearin gs and 
inst;-ill the locking rings. 

Dismantling and Assembling the Main Drive 

To disassemb le the main drive, do the foll ow ing: 
remove the brake shoes with th e springs; 
u nscrew the plug of the filling hole, dr ain off the oi l a n d wash 

the inne r space with kerosene; 
undo lhe sc rew securing the brake cam leve r and remove the 

ca m ; 
unscrew the dipst ick; 
undo the screws secu rin g the gland cover, remoYe the cover and 

th e co ll ar ru.bber g land w ith the sp ring; 
un sc rew the nuts securing the casing cover, remove the washers 

and , by tapping the end of the driven gear hub with a copper ham ­
mer, remove the cove r with the gasket and the driven gear- hub as­
sembly; 

remove the needle ro ll ers (45 pes) and ad justin g bronze washer 
from the hub ; 

remove the driven gear-hub assembly from the casi ng cover. To 
do thi s , insert the rear wheel ax le into the central opening from the 
s ide of the hub so that the ax le is set aga in st the di sta nce bushin g; 
holding the hub by han d, knock the cover off the bearing by t apping 
the ax le end ; 

press out the ball bearing from the hub throu gh three specia l 
holes made in it ; 

when pressing out, t ake care to prevent the bearing misalign­
ment ; 

un screw the nut fastening the driving gear bearing, tu.rn in g th e 
nut clockwise (left-hand thread); 

insta ll the cas in g in a vice and , by knocking out the radia l thr ust 
bearing through the s lot in the casi ng by mea ns of a copper drift, 
remove the gear; 

remove the a djusting washers; 
t ake out the needles of th e dri v ing gea r needl e bearing from the 

cas in g. 
Rep lace the defective parts , if any. 
Re-assemble the ma in dri ve in reverse order. 
When fitting the need le roll ers into the bearings, lubri cate their 

seats with grease and take care not to let the rollers fall out durin g· 
assembly of the mating members . Use a mandrel to fit the collar 
g land on the hub. In doing so, ca re mus t be taken to en s ure th at 
the drain hol e in the casing is aligned with the special hol e of the 
g la nd . 

The main drive assembl y is illustrated in Fig. 31. 
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CJ) Table 9 

Nominal_--Sizes, Tole.ra,nc_es and Interferences ln.· the Basic Mating Members of the Main Drive a nd Propeller Shaft 

~\ um;.~er r!lld descripl ion of 
component p~rt (shaft) 

72052 -2 
Double-row radial thrust 
bull bearing 

7205202-13 
Driving gear of main 
drive 

7205202-5 
Driving gear of main 
dri1·e 

72052· 1 
Needle bearing 

75005104-B 
Bush ing of ma in clri1·e 
casin~ 

207 GOST 8338-S7 
Ball bea~ing 

72!-10512 1 
M<Jin dr i1·e casing cover 

7205229 
Driven gear hub 

72053-2 
Needle bearing 

720531 1 
Universal joint cross 

72H05 12 I 
Casing cove:-

f\iomina l . s;zc aild 
tolerance. mm 

52 0 013 

20 -0.011 

1 3!3&\~ 

32 -n.Oi I 

··O OG3 
54 +o.c•~ 

1-fU,\7 
72 +O.eJJ 

35);;:~ 

82 O.U2:l 

19 0 009 

10 _0.010 

146_0.040 

Number :-tild dcscript:on of 
mating member (opening) 

7500510 1-B 
.~1a ln drive casing 

72052-2 
Double·ro,·: radial 
thrust bell bE'nring 

72052-1 
'-./,,cdle bearing 

75005101-B 
1'-'lnin drive casing 

75005 10 1-B 
/1\a:n C:rivc c~sing 

7205229 
Dr!\·cn gear hub 

20i GO ST 83.38-57 
BaH b,_-ai·in~ 

7205227-b 
Dr:1cn gear of n:ain 
cl ri n~ 

75005314. 7205309 
l.Inivc"sal joint forks 

72053·2 
Need le bea ring 

7500510 1-B 
Main drive casing 

-
-------· ---· --- -Nominal 

size :"'nt! 
to!crnnn\ I 

Tol cr1r:cc zone, mr;~ 

t.'lC';Ir1r~·,• . I . intcrft.:rc·t~..:c 

! PJi:J;r~:l~n 1-:~---imum. :;n.:urn ~~.im:~--mm --, --- ,-------, 
52 · c JJJ 1 o.ooo 0.0~3 

20 -O.OiJ I 
I 

IJ.O!.J 

13-a.ow I 0.007 

0.010 

0.029 

30 o r.r;; I - u.o ... .~ I 0.00-1 0.0.)5 

5-l +O.OJU I I I 0.015 O.OG5 

~~ =ge;j 1 I I 0.012 0.001 

30:::g ~;; I I 0.01 '3 o.o::o 

82 +o.o::o O.GCO 0.053 

19_oo::3 O.OGCi O.C23 

10 ~~6f~ I 0.013 0.013 

146 +001 I 0.000 0.030 
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2. REPAIRING THE 1\',A IN DRIVE UNITS AND COMPON[NT PARTS 

When repairing the mnin dri\'e units and component parls, proper 
attention should be given io ensu.re the correct clc;mwces and in le r­
ferewes hchrecn !he mating parts· in accordance with the data li s t ­
ed in Table 9. 

In order to rl elermi11e ,,·hclher son:e of the pa ri s are good for 
further usage\ refer I·J T.:1ble 10 listing the maximum permissib le 
valu es of -,,·ear and dcar :mces in the basic mating members. 

Repairing the Propeller Shaft and Universal Jo:nt 

Th r propeller shaft and universal joint a re sub ject io repa irs in 
c1se any faults are cletect.ed during their oreralion (the propc ltc·r 
sh:dt lJ'.'nt, un iyersa l joint paris or ela sti c cottpling worn) . 

I nspcct a ll the component pa rts and espec iall y the m2tin5; su r-
facr". cb c.-1\ the fr; llmring pa rts ior guod co ndi tion: 

coupling of lhc fle'.ible universa l joint; 
sp lines of the propeller shaft ; 
need le beo rings of lh c un iret·s8l joint cross; 
ttni\'e r"al joint forks. 
Hepl<~ce lhc defeclive parts. 

Table 10 

Maximum Permiss ible Values of Wear and Clearances in the Basic 
Comoonent Parts of Main Drive 

---------, 

S plines of dri1·en gear liub (~s to tooth thickness) 
Uni1·ers~l joint c; oss jownals (as !o diamc!er) 
Mai n drive gea rs (as to loolil thickness) 
Dri ven ge2 r huh heJ ring (n 3 !o diameter) 

Repairing the Main Drive 

0.75 
0.05 
0.15 

0.12 

Before attempting- to dismanU c lhe ma in driw, measure th·e 
backlash between the ieeth of lhe be\'Cl -gea r p8ir, which back lash 
must be within 0.1 <Jn d 0.3 rnm . 

Durin?; e:-.:lc ;·n nl inspect ion, particular care sho•t!d h• ta ken to 
check th e cond iti on oi the fo llow ing p<~rts: 

pa cking g lands; 
casing bushin g used 8S an outer race of the roller bea ri ng of the 

driven gear hub; 
running surface of ihc roller bea ring and the sp li nes of the driven 

gear hub; . . 
bearings; 
teeth of th e bevel gea rs ; ' · 
threaded joints. 



Replace the parts that <lre excess ively worn or defective. The 
bevel gears shou ld be replaced on ly by p(jirs, as made up by the 
Manufacturer . 

To remove the radia l thr ust bearing fro m the driving bevel gear, 
usc a n appliance TIP-1363. 

In order to press out the ou.ter race of the needle bearing from 
the cas in g, hea t the !alter up to 75-90°C and, using a lifter 
TIP -136 1, remove the bearing ra ce. 

To press out the casing bushing which is used as a n outer race 
of the roller bearing of the driven gea r hub, first heat the cas ing 
up to 75-90°C. 

After repairing and assembling the main drive, in case replace­
ment of the gea rs has been car ri ed out, check the backlash in th e 
gearing. The back lash is set by placing adjusting washers between 
the ball bear ing of driven gear hub and the cas in g cover. 

VII. R.EPAIR.ING THE WHEEL 

Prior to repa irin g the removed wheel, check the fo llowing: 
wear of the l yre (signs of damage on it); 
absence of c racks and dents on the rim; 
wear of the brake drum s urface; 
condition of the tapered roller bearings; 
radia l and latera l run-out of the rim ancltyre; 
avai labi lit y of the s pokes and their uniform tens ion in g. 
Th e wheel hLLb bea rings a re checked for good cond iti on by ro tat ­

ing the tightened ax le and rock in g it in lh e wheel ra th e r t han by 
rotating and rocking the wheel on the ax le, s in ce in the latter case 
the overtightening of the bearing·s may not be noticed ow in g to the 
great ma ss of the wheel. 

The axle must rot ate freely, without an y not iceable p lay anrl 
seizing, producin g no cli cks, etc. 

The following rad ia l and lateral run-outs are permissible during 
rotation of the whee l: for wheel rim- not greater than 1.5 mm, for 
lyre- not greater than 3 mm. Repair the wheel, if found defect ive. 

I. DISMANTLING AND ASSEMBLING THE WHEEL 

R.emoval and Re-fitting of the lyre 

To remove the tyre from the wheel, proceed as follows: 
unscrew the va lve ca p and def late the tyre by sc rewin g out the 

valve core; undo th e nut secu ring the removabl e valve to the rim 
a nd push the va lve ins ide the tyre; 

pla ce the wheel with the brake drum down and press out the tyre 
sides so as to m ake them sepa rate from the s ides of the rim; 

at a point approximately 1/4 of the circumfe rence from the tube 
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ili r-va lve, depress the tyre bea d into the middl e recess of the rim 
<In d, working with tyre irons on the diametricall y opposite s ide, 
seize th e tyre bead and draw it over the rim edge. To faci litate the 
operation with tyre iron s, lubrica te their ends with liquid soap; 

by success ively movi ng the tyre irons around an d pressing down 
the tyrc beads into the rim recess on the dia metrica ll y opposite s ide, 
gradually remove the entire bead of the tyre. When separa ting the 
lyre bead from the rim, take care not to pinch the tube with tyre 
irons. Avoid us ing too great an ef fort as lhis ma y break the tyre 
bead w ire. Also, take care to ensu re that the l yre bead which has not 
yet been removed on the diametrically op posite side, rests in the 

* middl e recess of the im and the inner tube docs not interfere with 
this position of lhe bead (tha t the tube is not pi nched) ; 

after sepa rati ng one s id e of the lyre from the rim, pull the tyre 
off (preferab ly ne <1 r the local ion of the tu.be valve) a nd take out the 
lube and rim band. 

To comp letely remove the tyre from the wheel rim , proceed as 
fo ll ows: holdi ng the wheel vert icall y, in sert the tyre iron at the side 
of the tyre bead that has not yet been removed, lever it off the oppo­
s ite bead of the rim with the end of the tyre iron an d force the lyre 
bead outwards (in doing so, a lso see that the tyre bead not removed 
on the diametrically opposite s ide rests in the rim recess) . Moving 
the tyre irons around, remove all t he tyre from the rim. 

After dismantling, examine the tyre and tube, check them for the 
absence of punctures and other s igns of damage, make su re that 
the inner surface of the l yre is free of sha rp objects that m ay st ick 
lo it. Whenever necessary, repair th e ty rc or tube or replace them. 

Re-fit the lyre and tube in the following order: 
powder the inner s urface of the tyre with talcum; 
fit the rim band, ens urin g that the hole made in the band for the 

va lve is matched with t he hole in the · rim. See that the rim band 
complete ly covers all the heads of the nippl es and the s pokes do not 
sl ick oul of t he nippl e heads; 

push a part of the lyre bead in to the rim recess and fit the ent ire 
bead of tyre by means of tyre irons; 

insert the tube va lve into the rim hole, screw a fastening n u.t 
onto the removable va lve by two or three threads; in sert the valve 
core into the lube valve, s lightly pump up the tube a nd push it into 
the tyre. Care must be taken to avo id creasing of the tube; 

fit the other bead of the tyre, starting workin g from the side 
opposite to the valve. In doing thi s, see that the fitted part of the 
IJea d enters the rim recess. As a rul e, about 2/ 3 of the bead is fitted 
manu a ll y, the remaining pa rt being fitt ed by means of tyre irons. 
When us ing tyre iron s, lake care to prevent pinching and, conse­
quentl y, damage to the tube. To fac ili tate the re-fitting operation, 
the tyre bead may be slightly lubricated with liquid soap. When re­
fitting the lyre bea d, avoid app lying too great an effo rt as this may 
break the bead wire. 
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After the lyre beads have been fitted, s li ghtly press down th e 
\'alve in wa rds, pump up the tube and lap the ly re all round with a 
rubber hammer so that it is un ifo rml y sealed in the rim recess . 
Screw the valve nut home. Infl ate the fub e to the requ ired pressure 
and screw on the ca p. 

The wheels may be equipped with inner tubes havin g ru bber­
meta l villves that arc fitt ed without us in g a check nut. \Vhenever 
necessary, t he valve may be held in pla ce by means of a t hreaded 
union of a pump . N\ilke sure that the tyre is correct ly set on the 
rim (centring ma rks must be equ idi stant from the rim al l a ro und 
the lyre circumference). 

T\TC pressure. kgf fcm2: 
front wheel anrl sidecar wheel 
rear wheel 
spare wheel 

13 + 0.1 
. 2.6+0. 1 
. 26+0. 1 

Dismantling and Assemb lin g the Wheel Hub 

To disassemb le the whee l hu b, proceed as follows: 
case off the check nut. un sc rew the nul of the gla nd and rcmn\·c 

the left-hand dista nce bushin g; 
insert the wheel ax le from the s id e of sp lines, press out the c~;­

lreme bearing from the wheel huh , remove the interm ed iate bushin g , 
inn er race of the second roll er bearing a nd the right-hand distance 
bushing; 

using a mandrel nP-1117, press ou t the thrust washer a nd outer 
race of the roll er hea rin g. 

Afl('r dismantl in g, wash the component parts and examine them 
fo r P"""rl r"nrl iti on, rep lace the defect ive parts , if any. 

R.e-assemble the hub in the following order: 
in sert lh e thru.sl washer and the right-hand di stance bushing 

into lhe hub , ensu rin g that the bushing shoulder enlers lhe recess of 
the thrust washe1·; 

press in the bearing ou ter race with the sma ll er di amet e r of the 
taper hole towards the thru st washer. Th e bea rin g must be pressed 
aga in st the thrust washer. In sert the inn er race of the bea rin g toge­
ther with rollers afte r fir s t lubricating them with grease 1-1 3 
GOST 1631-61; 

insert the interm ediate bu shin g in to the open in g of the hub aft er 
first filling the inn er space of lh e hub to 1/ 3 of its capacity with lh e 
above-mentioned grease; 

lu bri ra te the second roller hearing with the same grease and 
press it in , with the sma ller diam eter of the outer race towards the 
hub nut; 

ill "-P rt, from th e side of the bearing, th e left-hand distance bu sh­
ing into lhe nu t assembl ed with the gland, sc rew the nut home to 
tighten up the bearings; 

sc rrw off th e nut by 1/10 turn and tighten up th e check nul. 
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After assembling, check the bearings for proper tightening and, 
ii necessary, perform the required adjustments. 

To check the bearings for proper tightening, proceed as follows: 
insert the wheel axle into the assembled hub and, using the nut, 

tighten the inner bushings and races of the bearings on lhe axle 
with the aid of an additional bushing; 

by turning and rocking the wheel axle, make sure that it rotates 
freel y, without any noticea ble play. 

The ax ial play must be within 0.04 and 0.07 rnm. 
If necessary, unscrew the chuck nut and adjust the bearings for 

proper tightening. 

2. REPAIRING THE WHEEL ASSEMBLIES AND COMPONENTS 

Repairing the Tyre and Inner Tube 

Inspect lhe tyre that has been removed. If its tread is worn, the 
side walls damaged, cord ruptured and bead wire broken, replace 
the tyre. 

In exceptional cases when the co rd inside the tyre is slightly da­
maged, the latter shou ld be repaired at special maintenance shops. 
\\'hen inspecting the tyre, make sure thai its inner surface is free 
of sharp objects stuck to it, which may subsequentl y cause a puncture 
of the inner tube. 

After inflating the removed lube, check it for the absence of air 
leakage. In case air leakage is found at the valve, tighten up the 
nut securing lhe valve. 

If th e tube is punctured, apply a patch to the damaged spot, 
using R vulcanization method. Rep lace the tube, if badly damage d. 

Repairing the Wheel Hub 

Repair the wheel hub in case the follo·w ing parts are worn: 
working surface of the brake drum; 
tapered roller beari ngs; 
splined rim of the hub; 
or if oth er faults are found making impossi ble the further usage 

of the wheels. . 
In case the working surface of the brake drum, bearings, splines 

are worn or other signs of damage are detected, replace the defec­
tive parts with new ones. 

Replacing the Rim and Spokes 

If any cracks or dents are found on the rim, replace it in the fol­
lowing order: 

using a wrench B3 -4503, screw out all the nipples from the spo­
kes, remove the spokes and inspect them. Replace the spokes and 
1~ipp l es, if defective; 
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insert 20 spokes into the openings on one side of the wheel hous ­
ing; 

place the wheel housing and the rim on a work bench, conned 
the spokes to the rim by manually screwing on 20 nipples. Take care 
to ensure that the va lve hole in the rim is located diametrically op­
posite the lubrica tor on the whee l housing; 

insert 20 spokes into the openings of the wheel hou.s ing on the 
other side and connect the spokes to 1.he rim in the same manner. 

The arrangement of the spokes is show n in Fig. 32. 
After a ll the spokes are fitted, uniformly screw up all the nipples 

and tension the spokes. 

Fig. 32. Wheel 

By tensioning the spokes, adjust the axial and radial run-out of 
the rim with respect to the wheel axle, the run-out must not be grea­
ter than 1.5 mm. Check the spokes fo r proper tensioning by the 
sound. 

Before performing the adjustment, lap down the spoke heads in 
the nests. When tensioning the spokes, ensure that the distance bet­
w.een the brake drum end face and the rim is equal lo 4:::_6~ (refer to 
Fig. 32). 

After the spokes are tensioned and the wheels centered, al l the 
,projecting ends of the spokes must be removed lo be flush with the 
nipple head. 
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The wheels must be also checked for proper centring when re ~ 
placing the spokes that are bent or broken. Newly fitted spokes must 
be tensioned to the same degree as the remaining spokes. If other 
spokes are found to be loose, tighten them up. · 

VIII. REPAIRING THE FRONT FORK 

I. DISMANTLING AND ASSEMBLING THE FR.ONT FORK 

The front fork may be subjected to partial disassembl y and re­
pa irs without removing the entire fork. 

Dismantling and Assembling the Fork Leg 

To di sassemble the front fork leg, proceed as follows: 
undo the screw in the fork leg end piece and drain the oil; 
unscrew the clamp nut securing the fork leg tube to the traverse, 

by s lightly pulling up the shock absorber rod, slacken the check nut 
of the rod and unscrew the clamp nut from the shock absorber rod; 

in sert the front axle into the fork leg end piece and, using a ra­
dius wrench, unscrew the gland housing assembly; 

remove the fork leg end piece together with the shock absorber 
and spring from the fork leg tube; . 

remove the spring rings securing the lower bushing of the fork 
leg tube, remove the lower bushing, take down the upper bushing · of 
the fork leg tube, remove the housing together with the gland; 

screw off the nut of the bridge coupling bolt by two or three 
turns and take out the fork leg lube by moving it down (to facili­
tate this operation, it is permissible to screw the clamp nut on to 
the end of the.iork leg lube by four- five th reads and drive the tube 
out of the traverse cone by slightly tapping it with a rubber ham­
mer). 

Wash the removed assemblies and components in kerosene anq 
thoroughly ·inspect them, replace the defective parts, if any. 

Re-assemble the fork leg in reverse order after first lubricating 
the friction members with automotive engine oil. To mount the gland 
housing on the tube, use a mandrel 0-4337. 

When screwing the shock absorber rod into the clamp nut and 
securing the rod, take care to ensure that the clearance between the 
nuts on the rod and the upper end piece of the spring (axial clear­
ance) is within 0.2 and 0.5 mm. 

Before screwing up the clamp nut securing the fork leg tube in 
the traverse, screw up the lower screw used for draining oil from 
the fork leg end piece and, from above, fill 130 cm3 of automotiv.e 
engine oil AKn-1 0 (to be used in summer) into the fork leg tube. 

In the winter time, at sub-zero temperatures, use oil AK3n-6 
GOST 1862-63. . 



When screwing up the clamp nut, ease off the nut of the fork 
bridge coupling holt and screw it up only after the clamp nut ha s 
been screwed up, in order to ensure a tight fit of the taper joint in 
the traverse. 

Dismantling and Assembling the Front Fork Shock Absorber 

To dismantle the front fork shock absorber, proceed as follows: 
using a socket wrench, unscrew the bolt securi ng t he shock ab­

sorber body and located at the lower part of the fo rk leg end piece, 
remove the shock absorber washer and gasket washer fitted under 
the bolt, take out the shock abso rber together with the spring. Undo 
the upper nut on the shock absorber rod , unscrew lhe upper end pie­
ce from the spr in g. Remove the spring, sc rew off the upper end 
piece of the shock absorber tube and extract the rod. Wash the re­
moved parts with kerosene and inspect them. Replace the defect ive 
parts. Re-assemble the front fork shock absorbe r in reverse order. 
The axial clearance between the nuts and the upper end piece of the 
spring must he within 0.2 and 0.5 mm. M<1ke sure th<1 t the pin of 
the shock absorber body enters the special hole of the fork leg end 
piece and the packing aluminium washer, placed under the washer 
of the boll securing the shock abso rber, fits closely to the end piece, 
thus ensuri ng the required air-ti ghtness. 

The shock absorbe r installed in the end piece of the fork leg must 
be kept in a position concentric with the interna l surface of the end 
piece tube. Permissible deviation of the upper end of the s hock ab­
sorber tube (concentric it y tolerance) must be not greater than 
0.5 mm. 

2. R.EPAIR.ING THE FR.ONT FOR.K COMPONENT PAR.TS 

Clearances and interferences for the mating members are given 
in Table II. 

The maximum permissible va lu es of wear and clearances in the 
basic mating members are presented in Table 12. 

The front fork has to be repaired in case any faults are detected 
rendering impossible the further usage of the fork, and also in the 
case of a total disassembly or reconditioning of the entire motor­
cycle. 

Inspect a ll the component parts and mating su rfaces . Check the 
following: 

front fender and casings for the absence of cracks and mechani­
cal damage; eliminate the detected fault s and, if necessary, paint the 
repaired surfaces; 

traverse and bridge for the absence of cracks, breaks or bending 
(replace the defective parts); 

fork leg bushings for the absence of cracks, chipped surfa ces, 
wear of friction su rf aces, etc.; 
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Table II 

Nominal Sizes, Tolerances and Interferences in the Basic Mating Members of the front fork 

Toi erat~c~---:o~~-~=~----~--·- .. 
4

· · - ----

NLtm ber :~nd d0s .. : ripiio11 of 
t..:omponcnt po.rl (sh<1fq 

Nom i na! 
size and to· 
lernncc . mm 

Numb c• r and description of 
ma ting member (open ing) 

l\:omina l stze 
nnd toler~u~~·c , 

rnm 
l'le<Jr .! ttcc 

I
! mini· I m~l\i · 

mum I mum 

750081 ;;;--·- 'I 75008007 I -~--~-··· 
Lower bu sh ing of fork 42 =&:9g~ Riglt t ·hand en d piece of 42 +0·100 0.032 1 0.2 
leg tube fork leg 

75008 101 
Fork leg tube 

75008101 
Fork leg t ubc 

750081 13 
Upper bush ing of fork 
leg tube 

7208151 
Steering column bar 

6208155·A 
Steering co lumn bridge 

6 ·- 0.07.) 
3 -0. 1li0 

36 · g~~g 

42 -0.032 
- 0.100 

28 !& :~g 

34 +0.0 15 
- 001 

7500Rl20 
Bush ing of fork leg 
lube 

75008113 
Upper bushing of fork 
leg lube 

75008007 
Right·hand end piece 
o[ fork leg 

6208155·A 
Steering column bridge 

720 .. ·1·2 
Radial thrust bearing 
1-:ithout cage 

3G +0. 100 

36 +0.100 

42 + 0.100 

28 + 0.045 

34 - 0.012 

0.075 1 0.26 

0.075 

I 
1 0.032 

0.2G 

0.200 

0.010 

;il lt' ! fue ncc 1 R i'nl.ark~; 

m in i- m a \: i· 
mum mum 

0.055 0. 145 1 

0.027 



fork leg tubes for the absence of bending, cra cks and wc~ r of 
fri ct ion su rfaces ; 

th ru st bearings - ma ke sure th at their races arc n·:; t cr·,lc kecl, 
chipped or pitted (repl ace the defecti ve parts); 

g la nd s for cond ition of their workin g edges. 
Table 12 

Maximum Permissible Va lues of Wear an d Clearances in the Basic 
Mating Members of Front Fork 

I --------.-----------
I Component parts 

I O\Ye r bushing of fork leg 
Fork leg end pi ece 
Lower bushing of fork leg fork leg end piLcP 
Upre· bushing of fork lc·g 
Fo rk leg tu be 
Upper bushing of fork leg - fork leg tube 

I 
I 
I 

Diameter wear, 
mm 

0.15 
0.15 

0.30 
0.20 

IX. REPAIRING THE FRAME 

Clc~ranc-c-, mm 
I 

0.30 

0.50 

Check th e motorcyc le fram e for good condi tion. Before inspec­
tion, wash t he fr ame to remove di rt and oil. The motorcycle fram e 
is subj ect to repa irs in case mechanical damages a re detected -­
breaks , cracks or some olhcr fa ul ts which m ake impossibl e the furthe r 
usage of the fram e. If badl y dama ged (l a rge cracks or breaks), th e 
frame or some of its parts has to be replaced. If the cra cks o r othe r 
damages are negligibl y s mall , weld up the cracks and rem edy !.he 
damage d pl aces . It is good practice to re inforce the damaged pl aces 
w ith butt s traps . The repaired pla ces must be thoroughl y clea ned 
off and pa in ted. 

X. REPAIRING TH E REAR SUSPENSION 

1. DISMANTLING AND ASSEMBLING THE REAR SUSPENSION 

The rear s uspens ion cons ists of two shock absorbe rs of the rear 
wheel levered suspension, and rubber bushings. 

Dismantling and Assembling the Shock Absorber 

When dismantling and assembling the shock absorber, t ake ca re 
to ensure that the wo rking place, tools and accessories a re as clean 
as possible in order to avo id fouling and damaging the component 
parts of the shock abso rber. 

To disassemble the shock absorber, proceed as follows: 
grip the lower end piece in a vice with the shock absorber in a 

vertical pos ition ( if a vice is not available, fit the lower en d piece 
of the shock absorber on some plate 25 mm wide); 
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press in g down the upper casing, compress the shock absorber 
spring by 5 to 10 mm and remove the slide blocks; 

remove the upper casing, spring and lower casing (Figs. 33 
8nd 34); 

using a special wrench, unscrew the nut of the reservoir, grasp 
the upper end piece of the rod and pull it up 
w ith jerks. This must cause the rod togeth­
er with the piston, bearing, cy lin de r and lo­
wer valve bod y to move outwards. If this 
method of removal (with light jerks) does 
not he lp, then slightl y raise the nut of the 
reservoir and c<~re fully extract the scaling 
ring; 

immerse the rod togethe r with the cylin­
der and lower valve body into kerosene or 
petro l and, holding the cyl inde r with the left 
hand, rock the rod up and down severa l ti­
mes with the right hand unti l no stiffness 
is felt in the movement of the pi ston. After 
tak in g out the cylinder with the rod from 
the kerosene, grasp tlJ e rod with one ha nd, 
a nd the cylinder w ith the other, and , by 
sharply p ushing the rod, d ri ve the bearing· 
out of the cy linder; 

attach the rod to the en d piece in the 
vice, screw off the nut, remove the piston, 
va lve, spring and stop; first part the lock­
ing ring by means of a sc rewdriver or pliers 
e1 nd th en take it off . Next, remove the fol­
lowing: the bearing, g land spring, g land 
wa sher, nut together w ith g land, and buf­
fe rs. Be ca refu l when removing the nut 
with the gland since the gland edges may 
be da maged by the threa d at the end of the 
rod; 

press the gland out of the nut; 
insert a copper or wooden drift of 15 to 

19 mm dia., having a 5 to 7 mm dia. recess 
at its lower end, into the shock absorber cy­
linder. 

Holding the cy lin der by ha nd, st rike the 
drift with a hammer and remove th e suc­
tion valve body from the tube. 

Thoroughly and carefully w ash the di s- Fig. 33. Shock absorber 
mantled parts in kerosene, parti cular care 
should be taken to check them for the absence of dents, scores, s ign s 
of wear, cracks, fluid leakage from the reservoir. Replace the de­
fective parts, if any. 
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f~e-assemble the shoe !< absorber in reverse order. 
When fitting the nut with gland on the rod. use a specia l mount­

ing jig 8 3 -4637 to avoid damage to the rubber gland. 
To ens ure th e proper operation of the shock absorber, fill the lat­

ter with 70 cm3 of damping fluid {105 cm3 for the shock absorbers 
1-cleased in 1973). Ind ustria l oil 12 (sp indl e oil 2) is used as a damp­
ing fluid. Also, automotive eng in e oil 10 {<n·tol) rni:-; ed with kero­
se ne (75 to 80% of avlol, lhe rt.:s t being kerosene) or 50% of turbine 
nil "22" and 50% of tran s former oil may be u.sed for !he purpose. 
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f'ig. 34. Shock absa:·ber ( 1973 model) 
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The fluid should be pou red in onl y after the shock absorber body 
is g ri pped in a vice and set to a vertica l position, w ith the cylind er­
and-suction valve body assembly in stalled in the shock absorber 
body. 

Insert the rod together with the piston, bearing and nu t into the 
cy li nder. Carefu ll y lay down the sealing ring, us in g som e sharp 
object for the purpose. 

Sc rew the reservoir nut home (if co rrectly assembled, the sc rew 
thread of the nut must protrude by not mo re than one thrt•ad or be 
s u.nk ihe same distance) . 

Afte r the reservo ir nut is screwed in, rock the rod with lhe piston 
by hand to remove air from the working cy lind er. 

When di smantling or repairing the shock a bsorbers, check to see 
that the s il ent-blocks a re properly secured and in good working order; 
if their rubber are found to be damaged, rep lace them. 

R.emoval and Installation of the R.ear Suspensi on Lever 

To remove the rea r suspens ion leve r , proceed as follows : 
un screw th e bolts tighten ing the rubber bushin gs, remove t he 

oute r covers and fi xin g washers; ta ke out the outer rubber bushings; 
un screw the nuts of coup li ng bolts of the rear s uspen s ion leve r 

and remove the inner cou.pling bo lt; 
remove the left-hand jou rn a l; 
press the lever at the base in the left-hand direction, turn the 

lever end to th e right and take the lever out. · 
On remova l, wash the rear suspension lever and check it for 

damage. 
Take ca re to check w hether the rubber bushings are intact. Re­

place the defective bushings. 
Re-assemble the rea r suspension leve r in reverse order. The si ­

len t-b locks should be tightened with the rear suspension leve r in a 
horizonta l position, takin ~ ca re to ensure th a t the s il ent-bl ock inner 
bushes a re reliably tightened. 

XI. R.EPAIR.ING THE HANDLEBAR. AND CONTROL CABLES 

I. DISMANTLING AND ASSEMBLING THE THROTTLE CONTROL GRIP 

To dismantle the throttle control grip, proceed as follows: 
undo the sc rew securing the body cover, remove the body cover 

and withdraw the cabl e end pieces from the sl ider; 
unl ock th e screw securing the body and screw it of f a few t urn s . 

Remove the grip from th e handleba r; 
move aside the handlebar rubber grip and protect ive washer, 

ta ke out the locking ring and move as ide the inner washer; 
unlock the adjusting sc rew, undo it and remove ihe g rip tube, 

together w ith the chain and s lider, from the body. 

7* 99 



r 

\A·'a sh and exa mine the di sma ntled parts. Replace the defective 
puts, if any. 

Re-assemble the throttle control grip in reve rse order. When as­
o.embling, the body of the throttle contro l grip should be lubricated 
\\·it h grease at lhe points of grip tube rotation and slider move­
ment. 

2. R.EPAIR.ING THE CLUTCH AND BRAKE CABLES AND LEVERS 

Whatever repa irs of the motorcyc le may be undertaken, always 
check the cables for good condition. 

If only a s ingle wire of the cab le is found to be ruptured or the 
cab le sheath is pin ched, drawn or broken, replace the cable or it s 
sheath. In case the cab le-to-end piece connect ion is disturbed (the 
end piece pu ll ed off the cable), so lder a new end piece, after fir s t 
drawing apart the wires at the end of the cable to ensure a better 
con nection. 

The handleb ar levers must be screwed onto their bases with­
out play, but in such a way th at they can freely turn on th e ir axl es . 

When in s pect ing the handlebar, proper attention should be given 
to the attachment of handlebar brackets to the fork traverse. Check 
for the absen ce of cracks at the base of the bracket which is used to 
secure the handlebar to the traverse. 

Replace the brackets, if found defective. To remove the brackets 
from th e handlebar tube , screw off the nuts of the bolts fastening 
th e handlebar tube w ith the brackets, insert a wedge plate into the 
s lot of lhe bracket and, by driving the plate in, widen the s lot in 
such a way that th e bracket ca n be removed from the handlebar 
lube. Fit the brackets in the reverse sequence of operations. 

XII. REPAIRING THE FUEL SUPPLY SYSTEM 

1. DISMANTLING AND ASSEMBLING THE K-3016 CARBUR.ETTOR. 

To dismantle the carburettor, proceed as follows : 
undo the sc rews securing the float chamber cover, remove the 

cover and take out the float with the obturating needle; 
undo the sc rews securing the cover of the carburettor throttle, 

remove the cover, extract the spring, take out the flat throttle with 
the dosing needle; 

unscrew the plug and screw out the main jet; 
screw out the idling jet; 
screw out the idle adjustment screw; 
unscrew the plug and remove the carburettor filter. 
Thorou.ghly wash the dismantled parts, blow through the chan­

nels w ith compressed air, inspect the parts, check lhe float for air ­
tightness and the carburettor fastening flange for flatness. 

The jets must never be cleaned with a steel wire. 
After the inspection has been completed and required repairs per­

formed, re-assemble the carburettor in reverse order. 
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2. REPAIRING THE FUEL SUPPLY SYSTEM UNITS 

R.epairing the Petrol Tank 

Belated reconditioning of the petrol tank, especially in the case 
of petrol leakage, may lead to grave consequences - inflammation 
oi petrol that may get on the hot parts of the engine. 

• Inspect the petrol tank and check it for the abse nce of cracks, 
dents, sca ling paint and other defects. Check the petrol tan k for 
a ir- tightness under a pressure of 0.4 kgf/cm 2 by immersing it into 
water. 

• In case any cracks are detected, weld them up after thoroughl y 

• 

\\·ashing the tank with soda solution. 
The spots where the paint has sca led off should be t horoughly 

cleaned and re -painted. 

R.epairing the Petrol Cock and Hoses 

The petrol cock should be checked for air-tightness when turned 
off, and for full flow of petrol into the hoses, when open. 

In the case of poor air-tightness, dismantle the pet rol cock and 
grind in the plug wilh paste, following which thoroughly wash ou t 
lhe petrol cock. 

Disassemble the settler and clea n ou.t the filler, wash it in petrol. 
Inspect the petrol hoses and make sure they arc not swoll en wi t h 
petrol, replace the hoses, if necessary. 

R.epairing the Carburettor 

The carburettor ha s to be repaired and, consequentl y. dis nssembl­
cd only when this is indispensable for the correct and re li ab le opc ­
ralion of the motorcycle. During externa l inspection of the carburet­
lor that has been subjected to partial o r total disassembly, pa rt iculs r 
care must be taken to check the wear of the throtU c, air-lightnes s 
of the float, flatness of lhe carbu reltor fastening flange. 

If the flange surface is bent, leve l it by filing. 
The float that has lost its air -t ightn ess must be repla ced by a 

new one. In exceptional cases, it is permiss ible lo careful ly so lde r 
the float after first drying it. In doing so, avoid increa s ing the 
weight of lhe float by excessive amount of solder. 

The jels must be checked and, if necessary, se lected of proper 
~ ize, using only special devices . 

XIIL R.EPAIR.ING THE INTAKE AND EXHAUST SYSTEMS 

The intake and exhaust systems (air filler, air choke, inlet bran ch 
pipes, exhaust pipes and s ilencers) should be repaired as needed, 
when inspecti ng them during partial or total disassembly of the mo­
torcycle, and also when any defects are found lh at make irnposs ibk 
t he further usage of the intake and exhaust system s . 
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XIV. REPAIRING THE SIDECAR 

The s idecar has to be repai red in case its fa stenings a re found l1 
be worn or some of its compon ent parts an d uni ts have been da 
m<Jged in sen•ice. 

I. DISMANTLING AND ASSEMBLING THE SIDECAR. 

ln order to detach the sideca r body, proceed as follo ws: 
unscrew the nuts (3 pes) , securing the bem11s of the body rea 

sus pension to the rear tube of the fr ame after first removi ng the sea 
back and cushi on from the body ; 

take out th e mal and unscrew the nuts of the bolts of the fran 
fastening of sid eca r body to the frame, remove lhe c lamp s and sus 
pe ns ion cushions; 

remove th e sideca r body from the fr ame. 
After performing the required repairs, re-assem ble the si decar i1 

rc\·e rse order. 
To remon the s ideca r wheel shock absorber, do the fol low ing: 
place a support under the sidecar fram e so thai the wheel is rais 

cd above lhe ground, remove the sid ecar wh eel; 
unscrew lhe lower and upper holts securing the shock absorber 

after wh ich remo\·e Lh e shock absorber. 
In or der to detach the wheel suspensio n lever from the frame 

proceed as follows: 
ttnscrew and remove two coupling bolls of the lever axle; 
loosen <t nd ext ract the bolts located at the ends of the ax le an1 

lightening the rubber bushings of the lever; 
knock out Lhe pin (journal) from the lever ax le. 
Following that. di sengage, by turning out the lever, the left-ha n1 

jou rnal of th e nx le from the frame hinge. 
On dismantling, wash and clea n the component part s . 
Re-assemb le the lever together with the fram e in reverse order 
Dismantling of the remaining assemb lies and their re-a ssemblin! 

a re so s impl e !hat do not require any special explanations. 

2. R.EPAIR.ING THE SIDECAR. 

Repairing the Sidecar Body 

Th e s idecar body shou ld be repaired in case cracks or other me 
chan ic<J I dam<Jges <J re found on it or when re-pa inti ng is intended 

All the crumpl ed places must be dressed, the cra cks to be weld 
cd up. 

At the points of cracks, st rengthening straps ma y be welded 01 
lhe inside for reinforcement. 

After weld in g, trimming and dress ing, it is necessa ry to pain 
lh e repa ired pla ces or re-paint the entire body. · 

It must be bome in mind that th e component parts are pa inte( 
by lite N'aker with baking enamels type MJ1-12. 
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Repairing the Sidecar Frame 

The sideca r frame should be remowd in the case of a total di s­
assembly of the motorcycle, for the purpose of re-painting, and also 
when any faults are detected in service. 

If, during disassembly, some of the component parts are found 
1.o be broken or wo rn out, these must be replaced by new ones. 

In case the frame itse lf is cracked or broken , weld up the cr:1ck" 
using reinforcin g stra ps or g usset pl<1les. 

XV. ELECTRICAL SYSTEM DEVICES 

1. STORAC1E BATTERY 

Specifications 

Type 
Rated vo ltage, V . . 

J'v\T!1 

3MT-12 
(~ 

1.2 
12 

MTlO 

3N\T-6 (2 pes' ) 
12 

Discha rge current at 10 hour discharge ra te, A 
Capacity at 10 hour dischar ge rate, A· l1 

0.6 
6 

The above data correspond to the speci fi c gravity of electro lyte at !he begin ­
ning of discharge, equa l to 1.28±0.0 10 and ave rage e lectrolyte tr mperalurP of 30°C. 

Be fore chccl;ing the sto rage bal!ery, thoroughly ,,· i~c i!s outside ,,·ith a clolh 
moistened w ith a 10 per cen t solution of ammonia spi rit or soda solution. Pnrlinl ­
la.c care shou ld be taken to carefull y ,,·ipe, on remova l lhe cover, the upper surface 
of the storage battery ce ll s. 

Checking the Storage Battery for Condition 

Tool s and accessories to be used: 
densimeter with a syringe and scale ranging from 1.10 to 1.32, 

the sca le division being equal to 0.01; 
thermometer with a sca le from - 30°C io +65°C; 
battery cel l tester; 
glass tubule for mea suring the level of electrolyte. 
Check the following: 
absence of electrolyte leakage; 
degree of battery discharge; 
level of electrolyte; 
capacity and voltage drop of a fu lly charged battery. 
When inspecting, make su.rc that the battery is intact, th e cl'il '> 

are fr ee of cracks, and the output termina ls are reliably connected 
to the wire terminals. 

The degree of battery di scharge is determined from the speci fi c 
gravity of the electrolyte (if the initial specific gravity of a fully 
charged battery is kno\vn or if electrolyte was not added during usa­
ge) or by using a battery cell tester. 

* Two storage batteries 3MT-6 on moto~cycle MTIO are to be connec!cd in 
series. 
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Determining !he Degree of Discharge from Specific Gravity of Electroiy!e 

fu lly l'horged baltery 

l.2(10 
1.270 

Speci fi c g r aYity of electrolyte al + 1 5~C 

25% discharged 

1.260 
1.2-10 

50% discl1arged 

1.230 
1.210 

In c<~se measu rements are made at temperatures other th an soe­
cified , the den simeter rea dings should be correci.ecl (by a ddi ng' or 
subtracting) in accorda nce with the Tabl e gi\'en below: 

I 
+4j i +30 + I,) - 13 30 

Correction for clens i- ' +0.02 1 + 0.01 
111L'k r reading 1 

o I - o.o1 / - o.o2 j-o.o3 - o.o4 

Fluctuations in the specific gravity of the battery ce ll s must not 
be greater than 0.0 l . 

In order to measure the spec ific gravity of electro lyte, proceed 
as follo·ws: 

unscrew the plug from the cover of a battery cell; 
draw in some elect rolyte with lhe densi meter syringe; 
by mea ns of a thermometer, measure the temperature of t he elec­

trolyte in the cell; 
dete rmine the speci fi c gra vity of electrolyte on the bas is of densi­

meter rea eli n gs cor rected for temper a ture. 
The level of elect rolyte over the plates shou ld be ·measured by 

means of a gl ass tubule in serted into the filling hole of each ce ll , 
for whi ch purpose proceed as fo llows: 

unscrew the plu g from the battery cell cover; 
lowe r the tubul e until it is aga in st the protective sh ield ; 
close lhe upper en d with the finger; 
take out the tubul e. 
The level of the elect rolyte must be 10 to 12 mm above the pro­

tecli\·e shield. 
The storage battery capacity is dete rmin ed aft er fu .ll charging 

followed by 10 hou r rate of discharge, the discharge cu rrent be ing 
equa l to 1.2 A for 31\'lT-12 and 0.6 A for 3MT-6. In this case the 
fin a l vo ltage must be within 1.7 V for each of the cells. 

If the vo lta ge is below the specifi ed fi gu re, this means that the 
battery is faul ty . 

!04 

To fu lly charge the bali.ery being checked, proceed as fol lows: 
add distilled water into the ce ll s up to the required leve l; 
cha rge the battery with 1.5 A current in the case of 3MT-12 



• 

•· . 

• 

battery or 0.5 A current in the case of 3MT -6, until intensive gas­
sing takes place in all the cells, at constant specific gravity of the 
€lectrolyte and constant voltage in all the cells, within two hours . 

Unserviceable storage batteries should be repaired and new bat­
teries charged at spec ia li zed maintenance shops, the charging to be 
ca rri ed out in full comp liance with the instructions supplied with 
the batteries. 

2. GENERATOR f414 

Specifications 

The MT9 motorcyc les are provided with a d.c. shunt excitation 
generator, the diagram of which is presented in Fig. 35. 

Type . 
Rated voltage, V . 
Full output cu rrent, A . 
Direction of armature rotation (if viewed from th e drive 

r414 
6 
10 

side) . . . . . . . . . ri ght-hand 
Rotative speed of armature, ensuring a voltage of 6.5 V 
at an ambient temperature of 20°C. r.p.m.: 

at zero load . 1350 
at full load (I 0 A) . . . 1950 

Idle current (wtth the generator operating as a motor), A 6 
Pola rity of the frame . . . . . . . . minus 

Generator Winding Data 

\Vire 

Winding·on . 
Number of turns 
Number of layers 
Insulation 

Field Coil 

Output termi nal s arc 11Wrk0d: "fl" and "l1/" . 

Gen erato r Armature 

Wire 

Number of turns in the section 
Number of wires in the slot 
Number of sections 
Number of slots 
Number of commutator sheets 
Slot pitch 
Commutator sheet pitch 

:opper. enamelled, grade 
n3JI. size 0.74 mm 
counterclockwise 
300 
24 
half-overlapping, one lay­
er of taffeta tape 0.25 X 
X IS mm 

copper. insulation: two 
layers of high-strength 
ena mel, grade D3B-2, 
size 1.16 mm 
5 
20 
2 
I-I 
2tl 
1-7 
1- 2 
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Checking the Generator for Proper Operation 

The proper operation of the generator should be checked on a spe-
cia l bench: 

in the motor dutv; 
during idling; -
under load. 
In all checks, where application of vo ltage is required, strictl y 

observe the polarity of co nnection, i.e. connect onl y a plu~ wire to 
terminal "H". 

Checking· the Generator in the Motor Duty 

The generator should be checked for mechanical and e lectrical 
faults in the following order: 

tLt;-n the a rmature by hand to chec k it fo r free rotation; 
remove the protective band, secure the generator in a holdin g 

device on the bench and make connections as shown in the diagram 

Fig. 35. Genera lor 
diagram 

Fig. 36. Diagram 
s howing lhe con­
nection of genern · 
tor for testing un­
der motor duly 

conditions 

spnrking under the brushes, which 
the generator is in good condition; 

(Fig. 36); 
us ing the rheostat, adjust 

the rotative speed of the arma­
ture ior n=200 to 250 r.p.m. 
Check the armature for smooth 
rotation. Non-uniform rotation 
indicates that the armature 
winding or commutator sheets 
arc at fault; 

by cutting out the rheostat, 
a ll ow lhe genera tor to develop 
the mw-;imum no-load speed 
atiCl check the intensity of 

intens ity must be fairly small if 

measure the cu rrent consumed by the generator. 
If the current consumed is above 6 A, this may be caused bv 

mechanical faults, by turn-to-turn sho rt circuit or short circu its ii1 
the armature windings or field winding; 

check the field coil \\·inding for good condition by measuring its 
resistance with an ohmmeter. The resistance must be equal to 
2.28 ± 0.12 Q, if the generator is in good condition; 

check th e field coil winding for short circuit to frame. For thi s 
purpose disconnect the coil lead from the frame an d then apply a 
voltage from the storage battery or mains to output termin al "Ill" 
and generator frame. Th e filament of the lamp connected into the 
circuit must not glow. 
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Determining the Rotative Speed of Generator Corresponding 
to the Beginning of Excitation 

Determine the generator speed during idling and under load. 
In o rder to determin e the beginning of excitation during idling, 

connect the generator as shown in the diagram (Fig. 37). By gra­
dually increasing the a rm ature speed, observe the vo ltm ete r read­
ings. In a serviceable generator, the armature speed must not be 
greater than 1350 r.p.m. at a voltmeter reading of 6.5 V. 

To determine the beginning 
of excitation under load, con­
nect the generator as shown in 
the diagram (Fig. 38). 

By g radua ll y increasing the 
armature speed and, at the 
same time, loading the g ene­
rator (by varying the rheostat 
resistance) up to 10 A, obser­
ve the vollmele r readings. In 
a se rviceab le generator, the ar ­
mature speed must not be grea ­
ter than 1950 r.p.m . at a volt­

Fig. 37. Dia-
gram showing 
the connection 
of generator for 
testing under 
idling condi-

tions 

f'ig. 38. Dia­
gram show­
ing the con­
nection of 
generator for 
testing under 

load 

meter reading of 6.5 V. Fluctuations in the vo ltage will indi cate 
that the brushes are fau.lty. 

Sparking under the brushes must be weak al l o\·er the working 
suria ces of the brushes and have a bluish tint. Heavy sparking of 
strawy colour and em ission of spa rks from under the brushes in­
dicates th at the bru sh assembly is out of order. 

Checking the Generator on Motorcycle 

In the absence of a test bench, the electriull characteristics may 
be roughly determined on an operating engine, for which purpose 
place the motorcycle on a su pport and use a portable ammeter, 
class 1.5, with readings of up to 15 A, a voltmeter, class 1, w ith read­
ings of u.p to 15 V, and loading rheostat rated for 2 n at permis­
s ibl e current of up lo 20 A. In lhi s case, with the fourth s peed en­
gaged, the speedometer will read 18 km/hr, at a generator speed of 
1350 r.p.m., and 27 krn /hr, at 1950 r.p.m. 

Dismantling and Assembling the Generator 

To dismantle the generator, proceed as follows : 
uncotter and then screw off the nut securing the gear, remove 

the gear and its key; 
remove the g·enerator protective band and gasket after first un­

doing the coupling screw; 
unscrew two coupling bolts on the rear cover; 
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undo the screws and detach the ends of the field coil wires from 
the output terminals of the generator; 

extract the screws fastening the plug of the rear cover ball bear­
ing, remove the plug, gasket and spring cap; 

by setting a lifter against the end of the armature shaft and en­
gaging it by the windows, remove the cover from the commutator 
side; 

withdraw the generator armature together with the front cover; 
using a lifter, remove the front cover from the armature shaft; 
undo the screws securing the left g land housing and the fronl 

cover, remove the housing. 

Fig. 39. Generator f414 

C lean and ca refull y inspect the dismantl ed parts. Replace the de­
fective parts, if any. Prior to re-assembling, lubricate the bearings 
with grease UHATYIM-201. 

Re-assemb le the generator in reverse order. 
When installing the rear cover, remove the brushes from the 

brush holder, bearing in mind that the brush with an insulated 
copper-wire rope should be fitted into an insulated brush holder. 

When installing the gear on the generator shaft take care to en­
sure that the plug of the generator rear cover is removed and the 
shait end rests aga in st the rigid stop. 

General view of the generator is shown in F ig. 39. 

Repairing the Generator 

Clean the dismantled parts to remove dust and dirt. 
Inspect all the parts and make sure that: 
the ball bearings are in good condition; 
the a rmature does not brush against the shoe of the field coi l ; 
the brushes do not stick in the brush holder; 
the commutator is not worn out; 
there is no turn-to-turn short circuit in the armature winding 

(to be checked on a special bench); 
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the leads of the armature winding are properly soldered to the 
commutator bars; 

the brushes are not shorted to frame. 
The brushes must contact the com mutator with not less than 

80% of their working surface and must be free of pit s. If the brush 
surface is badly pitted and its height is less than 10 mm, such a 
brush must be replaced . 

As an except ion, it is permissible to turn the commutator w hose 
surface is greatly worn out, following which the slots between the 
commutator bars should be cleaned to remove the bronze galling. 

A smooth lustrous film on the commutator surface indicates that 
the operation is normal, and, consequently, must not be removed. 

3. GENERATOR f424 

The motorcycles "Dnepr" MTIO are fittE!d with a generator f424 
which is a tht:ee-phase synchronous machine with electromagnetic 
excitation and built-in rectifier. 

Rated voltage, V 
Rated power, W 

Specifications 

Maximum power at shorl·lime over loads, W 
Rated power speed, r.p.m. 
Maximum power speed, r.p.m. 
Mass, kg 

14 
160 

. 200 

. 2400 

. 5000 

. 3.7 

At an ambient temperature and that of the generator equal to 25± I0°C. at 
the rotative speed and load specified in Table 13, the generator must develop a 
rectified vo ll age not lower than 14 V. 

Test conditions 

Rotative speed. r.p.m. 
Load current, A 

Id ling 

I300 
0 

4. ClJR.R.ENT-AND-VOLTAGE R.EGlJLATOR. PP302 

Table 13 

Rated load 

2000 
II 

The motorcycles are provided with a two-element current-and­
voltage regu lator consisting of a reverse-current relay and voltage 
regulator. The current-and-vo ltage regulator operates in conjunc­
tion with generator f414 . 

Winding Data 

The shunt winding of the voltage regulator : wire, grade 03JI, 
dia. 0.29 mm, 1120 ± 10 turns, counterclockwise winding (top view), 
resistance 14.9±0.9 Q. 

The compensating winding of the voltage regu.l a tor: wire, grade 
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D3.n, dia. 0.72 mm, 25 turns, one layer, counterclockwise winding 
(lop view). · ~ . 

Shunt wind in g of reverse-current relay : wire, grade D3Jl, 
dia. 0.17 mrn, 1420±10 turns, counterclockw ise winding (top view), 
resistance 37 ~~ ~ ~2. 

The ser ies wi nd ing 

I 
I 

consists of the voltage regulator winding 
( 1.5 turns) ilnd reverse-current relay 
winding (14.25 turns \Vound in two 
lilyers). Counterclockwise \\·inding. 
Wire. grade D3B-2, dia. 1.81 mm. 

~ 

The resistors a re connected in 
5eri cs with the shu nt winding of the 
Yoilagc reguliltor, but in para ll el 
with each other . Th e wirc-\vound re­
si s tor::; are rated for 1.2 ± I Q (Ry), 
dia. 0.5 mm, grade 05 CU-X l5I-l60 
GOST 2338-58, 350 mm long, and 
for 4.4 ± 0.2 Q (R "), dia. 0.4 mm, 
grade Xl5H60 GOST 8803-58, 
497 mm lon g. 

The diagram of the cur rent- a nd­
Fig. 40. Diagram of currenl-.1nd-

Yoltage regula tor pp302 voltage regul<1tor is shown in Fig. 40. 

Speci fications 
Type . . . . . . . . . . 
Culling-in vol tage of reverse-current r·elay, V . . . . 
Reverse current for culling off lhe reverse-current relay, A 
Voltage maintained by he vo ltage regul~tor at generator speed 
of 3500 r.p.m., V: 

al load cu rrent 10 A 
at load current 0 A 

PP302 
6 to 6.6 
0.5 to 3.5 

6.5 to 7.0 
not greater lhan 8 

Checkin g the Current-and-Voltage Regulator for Proper 
Operation 

Th e current-a nd-vo lta ge regulator should be checked for proper 
operation using a bench for test in g lhe genera tors . 

To check the operation of the reverse-curren t re lay, connect the 
current-and-voltage regulator in accordance with the diag ram 
tfig. 41) (checking may be a lso performed on the motorcyc le). By 
g radua lly increasing the rotative speed of the generator armature, 
determine the voltage at which the contacts of the reverse-current 
relay close. The vo ltmeter shou ld read within 6 and 6.6 V. The mo­
ment at which the contacts of the reverse-current rel ay close will be 
indicated by the deflection of the am meter pointer. 

To check the voltage regulator, connect the current-and-voltage 
regulator according to the di agra m (Fig. 42). Wi th the generator 
armature rotating at 3500 r.p.m. and at rheostat load of 10 /\., the 
vo ltmeter mu-st read within 6.5 and 7 V. 
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Adjusting the Current-and-Voltage R.egula tor 

The current-and-voltage regulator is subject to adjustment in 
case the following faults are detected during check-up: 

cutting-in vo lta ge or the relay devia tes by 0.5 V from the spec i­
fied limits; 

Fig. 41. Diagrniil of the connect ion 
of the cur,rent-and-voltage regula­
lor for testi ng lhe reverse-current 

relay 

Fig. 42. Diagram of the con­
nPct ion of the current-and­
vollage regulator for testing 

the voltage regulator 

the difference between the vo ltage being regulated and the cut­
.t in g-in voltage of the reve rse-current relay is less than 0.3 V; 

the regulated voltage deviates by 0.5 V from the specified li­
mits; 

reverse current for cutting off the reverse-current rela y is 0.5 v 
above the specified limit. 

Before adjustment, inspect the surfaces of the mova ble and fixed 
contacts since the reliable operation of the cu.rrent-and-Yoltage regu ­
lator is much dependent on th eir clean lin ess and good condition. 
Blackened contacts should be washed with alcohol, the burnt con­
tacts to be trimmed with a fine-grained sandpaper of 80 to !00 grain 
s ize, then washed with alcohol. 

Adjust the current-and-voltage regulator by varying the tension 
of the springs of corresponding armatmes and bending the shanks 
of the angles. 

If the parameters obtained are greater than required, loosen the 
tension of the corresponding springs, if the parameters are lesser, 
increase the tension. Avoid using a sc rewdriver for bending the 
s hanks of the angles. 

After trimming the contacts and repair ing the current-and-volt­
age regulator, (in case repairs invoh'e replacement of contact assem­
blies, coils, clc.), check and, whenever necessary, adjust the gaps 
bet ween the armature and cores as wel l as between the contacts. 

The gap between the armature and core of the vo ltage regu lator 
must be set within 0.9 and 1.1 mm, with the upper pair of contacts 
closed, by shifting the angle with the contact holders. 

lll 
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The travel of the movable contact between the fixed ones mus t 
be set within 0.25 and 0.30 mm by bending the travel arrester of 
the voltage regulator armature. 

Misalignment of contact axes must be not greater than 0.2 mrn. 
The gap between the armature a nd core of the reverse-current 

relay is to be set within 0.6 and 0.8 mm with the contacts opened . 
The contact gap should be not less than 0.25 mm. Misalignment of 
cont act axes must not be greater than 0.25 mm. 

5. CURRENT-AND-VOLTAGE REGULATOR PP330 

The motorcycle "Dnepr" MTIO is provided with a current-and­
yoltage regulator PP330. 

The basic difference between this type of the regulator and the 
earlier models is that it is used in the a .c. generator set circuit. 

Type . . . 
Rated voltage, V 
Rated cur rent, A 
Design 

Number of elements, pes 
Ambient temperature range 

Specifications 

PP330 
12 
8 
electromagnetic, single­
stage 
2 
- 40 to +70°C 

The current-and-voltage regulator maintains the voltage at the generator ter­
minals within the specified limits and controls the battery charge control lamp: 
when the battery is discharged , the lamp comes on. when charged, the lamp 
is out. 

The current-and-voltage regulator is a dust-tight device, consisting of a vib­
rator-type voltage regulator and relay for switching on the charge control lamp. 
that are mounted on a common panel and enclosed in a common case. 

As regards its characteristics, th e current-and-voltage regulatoF must compl y 
with the data listed in Table 14. 

Table 14 

B asic charact eristi cs --~ Numerical 
Remnrks 0:> va lues 

E . 

_.,_ 
-- t"J c 

'-'0 "' " " ::::z ;::) E E 

1 Operating voltage of cha rge con!col v 6.2 to 6.8 

2 
lamp relay 
Regulated voltage at +20°C tempe- v 13.3 to 14.3 
rature of current-and voltage regu-
Ialor and en vironment, at generator 
rotor speed of 3500 r.p .m. and load 
current of 4 A 

3 Same at a temperature of +70°C v 12.8 to 14.5 
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5 

Basic characteri stics 0 

c 5 
:J E 

Regulated voltage within the gene- V 
rator rotor speed range from 2500 
7000 r.p.m., at rectif ied cu.:-rent of 
4 A and at +20°C temperature of 
the current-a.nd-voltage regulator 
and environment, must differ from 
the voltage measured according to 
step 2 
Permissible deviation of regula ted V 
voltage from that measured accord- •

1 

ing to step 2, with rectified current 
changing from the minimum value 
of charge current to 8 A at genera- I 
tor roto.~ speed of 3500 r.p .m. . 

Numerka l 
values 

Not great­
er than 
+0.8 

Not great­
er than 
+0.4 
Not great­
er than 
-0.6 

Continued 

Remarks 

At load current 
equal to the mi­
nimum charge 
current (2.5 A or 
less), at load cur­
rent equal to 8 A 

Not e. The parameters listed in Table 14 are subject to improvement on th e 
basis of data accumulated in service. 

6. IGNITION SYSTEM DEVICES 

On the motorcycle "Dnepr" MT9, provision is made for using 
two versions of the ignition system. 

Version 1 

The ignition system (Fig. 43) consists of: 
breaker with ignition advance automatic device; 
two-tap ignition coil; 
spark plugs; 
suppressor resistors. 

Specifications for the Breaker and Ignition Advance Automatic 
Device 

Type 

Breaker point gap, mm 

Shaft speed ensuring uninterrupted sparking at a standardized three­
electrode needle discharger, at a length of spark gaps a! one electrode 
equal to 7 mm and at the other- to 0.5 mm, r.p.m. 

Capacitance, ~J.f 

Direction of rotation (from the side of automatic dev ice) 

Maximum ignition advance as to the angle of camshaft rotation, deg 

t'l 1958. 

ITM302 

0.4 to 0.6 

from 100 
to 3000 

0.13 

left-hand 

16 

11:3 

' 

j 
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Fig. 43. Diagram of the eleclrica l equ ipment and colour coding of wi res: 
I - hi gh and lower beam bulb AG-32;>32: 2 - bulb AG-15; 3- turn ind icator lamp :Y n223; 4- ignition key; 5- fu se 15 i\; 6- pilot lamp 11;1-20; 
7 ----:- oil pr ess ure \Varning bulb AG-1; 8- emergency oil pressure tr'=l nsm itter J\1M \06A; 9- master switch; 10 - wi re coup ler; II - turn indicator 
"v1tch TI-25A: 12 - (marker) bulb .-\.G-2 of sidecar front lamp; /3- sidecar front lamp n<I>200; 14 -- spark plug t ip: 15 - spark plug A8:Y; f (j -­

distributor-and-contact brcal<er unit TIJ>\05; /7 - i!!nition coil 525; 18- horn C37A; 19 - rear lamp <~n230; 20- stop light bulb A6-15; 21-
ma rker bulb A6-3 or rear lam p; 22 - stop l ight switch BKSS<l: 23- current-and-voltage regulator PP302; 24 d.c. ge nerator f414; 25-
storage battery 3MT-12; 26- speedometer Ji g l1tlng bulb AG·2; 27- horn outton; 28- interrupter-rel ay PC419 of turn indicator; 29 - ignition 
<.~ ng /e a•IJ n:::ding lever ; 30- neutra l position pick· up (co nlact plug) ; 31 - li ght switch cabl e; 32- pilot lamp n )l-20f; 33- bu lb A6-l., an imli­
cator of neutnll po silion or geo. rshift mechan ism; 34- l ight switch fl 45; 35- battery charge control bulb /16-0.2:3; 36- parking light bulb A6- 2; 

37- l1 eadlamp <l>rtlG; 
I - blii ,·k ; II - whit e; //I - red; IV- green; V - brown; Vi - ye llow; VII - ligiJt hiue; 'ill/ - vio let; IX- grey 

~ 
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Characteristics of the Automatic Device 

CamsiJafl speed . r.p.m. 1200 2050 2.;oo 28QO 

Ignition advance an::!lc, deg 1- 3 5- /,,'i 10- 13 13-16 13-16 

When repairin g the breaker with the ignition advance automa­
tic device, prop er attention should be g iven to the cond ition of the 
brea ker contacts. 

,. Burnt con t acts m ust be trimmed with a fine-grained sandpaper 
or w ith a fl at needl e file. 

After trimming, wash the contacts. 
When dismantling the automati c device, mark the mati ng parts 

so that they can be cor rectly re-assembled. 
Th e automatic dev ice hav ing loose axles or broken openings in 

the bushings must be replaced. 
·A free-idle travel of the weights on the installed a utomatic de­

vice should be e limin ated by unbending the leg fastening the spr ing. 

Specifications for Two-Tap Ignition Coil 

Type . . . . . . 
Rated vo l!age at primary winding terminals, V . 
Gap l.Jelween dischargers and hi gh-tens ion terminals. mm 
Maximum camshaft speed at which ign ition ensu res uninterrup ted 
sp.arking· <~l s tandardized lhree·electrode needle discharger as per 
GOST 8028-56 at 7 111111 spa rk gap over the en ti re s peed range, r. p.m. 

Winding Data 

13201 
6 
9 

from 100 to 
3000 

The· prim a ry winding cons ists of 300±5 turns of w ire, g rade 
f13Jl , dia . 0.55 mm, wo und-on in three laye rs . The seconda ry · wind­
ing cons ists of 19000 ± 200 turns of wire f13Jl, dia. 0.09 mm, wound­
on in two sect ions . 

Spark Plug 

Type 
Spark gap, mm 
Threa d of screwed-in part of !he plug 
Wrench opening, mm 

Version 2 

The ignition system (Fig. 44) cons ists of: 

A8Y 
0.6 lo 0.75 
e n 14 x 1.2s 
22 

di stributor- and-contact breaker unit with man ual igniti on ad -
vance; 

ignition coil; 
spark plugs ; 
suppressor resi sto rs. 

8* 113 
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fli 14 II 15 IX 25 

Fig. 44. Diagram of the electrical equipment and colour coding of wires: (two-tap ignition coil version): 
I - high and lower beam bulb A6-32+32; 2- bulb A6- 15; 3 - turn indicator lamp Yll-223; 4- ignition key; 5- fuse 15A; 6- pilot lamp 
DJJ,-20; 7- oil pressure warn ing bulb A6-l ; 8- emergency oil pressure transmitter MM106A; 9- master switc~ 10- wire coupler; 1J -­
turn indicator switch 0201; 12- bulb A6-2; 13- sidecar fro nt lamp O<ll200; 14- spark plug tip; 15 - spark plug A8Y; 16 - ignition coil 
6201A; /7- contact, breaker 11M302; 18 - horn C37A; 19- rear lamp <ll!1230; 20- bulb A6-l5; 21- bulb A6 -3; 22- stop light switch BK854; 
23- currcn't-and-voltage regulator PP302; 24- d.c. generator f414; 25- storage battery 3MT-12; 26- speedometer lighting bulb; 21-
horn button; 28 - interrupter-relay PC419 of turn indicator; 29 -light switch n25; 30- neutral position pick-up (contact plug); 31- pilot 
lamp; ,J2- bulb A6-l, an indicator of neutral position of gearshift lever; 33 - generator sw itched-on pilot bulb A6-0.25; 34- parking 
bulb A6-2; 35- head lamp <l>f-116; I - black; 1I- wh tle; 111- red; IV- green; V- brown; VI - yellow; Vll - light blue; Vfll - violet; 

I X- grey 





~...----.--

0> 

Jl 

,? r JOIY19 18 27 26 I 10 Y1I 14 II 15 2S J 

fig. 44. Diagram of the electrical equipment a nd colour coding of wires: (two-tap ignition coi l version): 
I - high and lower beam bulb A6·32+32; 2 - bulb !16-15; 3 - t urn indica tor lamp Yll-223; 4- igni tion key; 5- fuse 15A; 6 - pilot lamp 
11L( -20 ; 7- oil pressure warning bulb A6-l; 8- emerge ncy oi l pressure transmitter MM106A; 9- master switch; 10 - wire co upl er; II - ­
turn indicator switch 11201; 12 - bulb A6-2; 13- sidecar front lamp 11<1>200; 14 - spark plug tip; 15- spark plug A8Y; 16- ignition coil 
5201A; 17- contact breaker 11M302; 18- horn C37A; 19- rear lamp Cl>n230; 20- bulb A6-15; 21 - bulb AG-3 ; 22- stop light switch B((854; 
23 - currerit-and-voltage regulato r PP302; 24 - d.c.. generator f414; 25 - sto ra ge battery 3MT-12; 26- speedometer lightin g bulb; 2/­
horn button; 28 - intcrrupter 4 rclay PC419 of turn indicator; 29- light switch n25; 30- neutral position pick 4 up (contact plug); 3 / - pilot 
lamp; .12- bulb A6·1, an indicator of neutral pos.ition of fearshift lever ; 33- generator sw itchecl 4 on pi lot bulb A6·0.25; 34- parking 
bulb A6-2; 35- head lamp ct>f-116; I- black; II- whrte; /J - re~; IV -11reen; V- brown; VI- yellow; V/J - light blue; VIII- violet: 

IX- grey 
N 0 t e: When nnPr:-~tina thP l'Tintnr-rvrl.,. u rit J, ~ .... "" .,;~!.. ....... .. • ...... ,..,........... .....~-! .... ~ ' --~ 



Specifications· for Distributor-and-Contact Breaker Unit 

l 

Direc~ion 

, mm 

Sparking alternation, deg 

Maximum speed at which uninterrupted sparking is ensured at 
standardized three-electrode need le discharger, at a length oi 
spark gap equal to 7 mm, r.p.m. 

Capacitance, ~-tF 

f1M05 

leit-hand 

0.4 to 0.6 

180 

3000 

0.15 to 0.30 

Manual adjustment of ignition advance, deg 

Mass, kg 

18 (minimum) 

0.6 

Ignition -Coil Specifications 

Type E2-E 

Rated voltage, V 6 

Uninterrupted sparking is ensured by ignition coi l at a speed of 
shaft of two -spark distribu~or-and -contact breaker unit and at 7 mrn 
length of spark gap ~n discharger, r.p .m. .' up to 3000 

Each time after repairing breaker f1M302, f1M05 as well as ignition coils 
!32-E, !3201, it is necessary to check them for uninterrupted sparking on a special 1 
bench, in accordance with the specified data . 

A diagram for the electrical equipment of motorcycle "Dnepr'' MTIO is pre­
sented in Fig. 45. 

Repairing the Headlamp 

The headlamps should be inspected and repa ired in the case of 
<my rep<!irs involving the di s mantling of the motorcycle. 

To correctly perform lhe wiring in the headlamp, take note of 
the w ire colouring according to the diargam attached to the head­
lamp body. 

When inspecting the head lamp, make sure that the terminals arc 
reliably connected to the switch panel as the loose termimlls will 
crea te a high transient resistance and the pilot lamp will glow 
weakly with the current-and-voltage regulator operating correctly. 

The optical element should be disassembled only during repla­
cement of the diffuser, taking care to avoid touching the mirror sur­
face of the reflector. 

In exceptiona l cases the reflector should be washed in a clean 
w arm water by rnaking circular movements with a cotton wool pad 
(avoiding pressing the pad to the reflecto·r surface) and periodically 
changing dirty water and ·pad. After washing, the refl ector has to be 
dried. at room tet1-Jperature, in an overturned position (with 'its mir­
ror urface down) . 

117 
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' · ~ ; , , fig . 45. Moloccyde "Doep,·" MTIO eleclcieol eqoip. 

~ 
- 42 . ~----13,?:" ,_ ,.~~57 mcn t circui l ' dingrarn: ~ -- Ctrrwt qia am o1 1llf' u1rtf; • 

I · gr. Poyf~nc{Aey 1 - ign 1tion ping A3Y; 2- ig-niti 6n plug tip; 3 -- con tac t 
: I nlllon ! II II breakPr n J\\~02Y; -1 - ignition coil .6204; 5- !lOrn C:i ~; 

" 35 I 1• "itll-cl:cb I J ~ ?>. A/;Jrktr r,gh/s ~ : ; n 8 - I>cadlornp C~f1 37 ; 9- master swi tch BK-857;_ /0 - turn 
r 4 rleadlom , G- li ght switch n25A; 7 - turn indica tor lamp YTI2236 ; 

2 0 ''+''of CllW!" supplj ~ZJ--._.,...-t->- rn du::ator wterruJJter PC427: 11- emergen9y oil pressure 
~-- ' '14, _,_ ___ tra r. smitter· t\\M l:lO; 12 - co ntac t plug; 13-. turn indicator 

r ~@I 1 
3 

· l 1 ~~~-; I flrmii'<J! name ; switch f1~01: 1; - sideca r front lam p rf<P2S26; 15 ~stop 
•;I . ,' Ill . IJ· I · '+"ii/J!E!!". su~.-~' liglll switch BK85•1; 16 - sidecar rc,,r lamp . <l>f12195; 17 -

' - ' ::_ _],}..._ /f!'!/11~ currcnt-ancl-voltag-c regulator P P330; 18 -"' storage bat-

. 3~3 A' r"~ tery 3MT -'i: 19 - block of fus es f1P,~AB; 20 ''- motorcycle 
:n_ __l!!!lffll!!!'fl __ 1 rear lam p <l>f12-IG; 21 - generator r~1; '22 - high beam 

pilot lamp 11)),20,'],; 23- gcneroior pilot lamp f1.U20E; 24 -
emergency oil pressure control lamp ITJUOE; 251;- turn 

indicator control Lamp f!1( 20,i:(; 26- neutral position tr'!_nsmitte r pi lot lamp , 27- l?.utb Al2-21; 28- bu lb A l 2-~ ; 29- bu lb Al2-45+40; 30- bulb 
Al2-~l't6; · 31 - bul b Al2-3; 32- bulb A12-l; 33- tips 540401-510 102; 34- switch 'l' ii ing osscmbly of stop lighl and rear la mps; .75- motorcyc l,, 
witing assdnb ly· 36 '---. dr.. . .;hboard; :!1- speedometer wire: 38- accumulainr-to-block of fuse s wit e.; 39 - wi ,·i ng assembly o£ sid ecar l a-nt~s ; 40-

):10-rn-to-jgnjtion 'to il w:-- e: 41- ignifiQt! coil-to-interrLqHer wire; 4:! -lLigh- tcn-siou wire; 43- accHmulator ... to-earth-to-PP330 n~ la v earth wire~ 
44- eme.rJZI>"A" " ;' ,.. ore tra nsmitter !amp f1)J,20E- to- m,,ster sw.itch term inal "3" w ire; 45- 'leutra l oosition indicator lanip f1.1l;20,U-lo -

~ ~2''; 4ft- accumulators w.J re; DA-;: _wh i.t:; I<P~;- re~; )/(A- y'!llow; t'{).fl - vio! ~t: tfo -- black: Co - P" t'Pv· On -- nr 'lta.r.• 
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7. LIGHTING AND SIGNALLING EUUil'i'11cr,;r 

I 
Type of device 

Li~i1t in!en-i\pplicotio~ of bulb T ype of bulb 
Device 

I 
ity, cd 

MTD J\\TIO I 
-

I I MTIO I 
MTH MT!O ;\\T9 ,'<\T!O •- MT9 

Hea dlamp c!>Tll6 High-lower beam I High-lower beam A6-32+32 Al2-50 +40 32X32/50X 40 . 
Parking light .1\.6-2 Al2-l.5 2 1.5 

Speedometer lighting .1\.6-2 .1\.12-1 2 1 

Pilot bulb of emergency oi l pressure A6-l Al2- l I I 
transmitter 

. Pilot bu lb of contact plLig (n eutral AG-1 Al2-l I I 
position pick-up) . 
Generator operation pilot bu lb A6-0.25 A12-l I I 

., Sidecar front lamp [lc!J200 fl¢232 f'ront right-hand marker light A6-2 Al2-3 2 3 . I Right-hand front Al2-2 1 - 21 
turn . 

; 
Sidecar rear lamp C!: fl230 ¢11219 Rear right-hand marker light .1\.6-3 i\12-21+6 3 6 

Stop light I A6-15 J.\12-2 1+6 15 21 
Right-hand rear turn - Al2-2 1 - 21 

Front turn indicator Yl1223 Yl1223 Front left -hand turn indi ca tor A6-15 A12-2 1 15 21 
of mo torcycle 

Yl1223 A6- 15 Al2-21 Rear turn indicator Yl1223 Rear lef t-hand turn indicator 15 21 
of motorcycle 

I 

Rear lamp of mot~o - ¢11230 ct> fl 246 Number plate lighting and left-hand A6-3 Al2-3 3 

I 
3 

cycle marker light 
Al2-2 J Stop light .1\.6-15 15 I 

21 
; I "" 

~ __ , 



8. HORN 

Type 

Rated voltage, V . 
Operating voltage, V . . . . 
Current consumed, A, not greater than 
Loudness level, db, not less than 
Basic audio frequency, Hz 
Mass, kg 

MT9 
~7A 

6 
5.2 to 7.4 10 

3 
95 

330 to 400 33 
0.4 

Malfunctions of the horn most commonly occur due to h< 
ton failures or the horn diaphragm being dirty. To remedy lh 
les, dismantle and clea n the appropriate assemblies . 

The horn soun d is adjusted with a sc rew at the rear of t 
body. 

9. WIRES 

Used on the motorcycle are the following wires: in the I 
sion circu.it- grade TifBA, cross-section 1.5 mm2 and 1.0 r 
the high-tension circuit- grade TIBfl -1. 

The co lour coding of the wires is in accordance with n 
vant diagrams (Fig. 43 and Fig. 44) . 

.. 
• . .. 



14 

400 

) LI (­

IU b-

orn 

:en­
in 

~ l e-

I 
I 

I 
L 
1 

MoTOU II J< J1bl «llnenp> MT9 11 J\'\TIO 
1111 C.TJl)"KU,IIfl flO peMOIIT}' IJ [I Dli i'JIItnci<OM fl3bll\e. 

BIIClllTOPrii3J11T. 259<1Y/i4 (1953). 



·. 


